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Mok, B R = MR (0, 0, o) R L E—RER T HEE 27
AL Ay, REEFAT 20 AN KR OMERRES, BRAF
BEE, BN ERE A RRM AT BRA A TRAET A
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me = 2X1.E,E;,
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1. ¥ 52 (ZF . OF . X7 hAHR)GREEER
, (1) FIBLUCHR £ . 24 7 % H 5 A b s T8 A VR A 8 RS 1
i, MST B9 B G 3] i S B AR, X — B 7 RGN M BB

B EMBFEER REAESEHAHABERI NN o M
w, MR HT B R B BN b F &, RERBTHEER, N

w + w = 20, = w,. (1. 32)
ML R B R E ZL B PR RN

ky + k= 2k = &y,
5

Ak = 2k, — k, = 0. (1. 33)
BEBHEEER EHEX
= %wK; (1. 34)
R, BEFEY o BEFHE,c ANRBEEZPTHESR.KH
i B B AL I R B
BER Q. 33DFRAQ.3OBHRHEXE,TRE
ny(w)w, = 2ny (wy)w,.

BER 1. 32)9#
2ny(wy) w; = 2n,(w))w,,
ny(wy) = ny{w,),
n2w) = n(w). (1. 35)
2 (1. 35) BRI Fh A A5 BB iy AH A IC S 2% 44, B B0 iy 3 T 3
n(2) SEFIEHHTHE n() S, W E X — K40, ZHFOLHHE
BEAR i BR300 , B B A A (5 A AL 1T A L D038, BB, 32 B ZE 4 U
BRI &AM —A R 2 RGN BIRES K, A RS 5
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MBI R E A
.1 2
sin =[Ak
77:1—1((27‘"))oc1(w)>< 12 : (1.37)
—=IAk
2
o1 2
sin ?lAk
AH, 1 AL T, hEF R EPEENK
=Nk
2

E.

U AR=0 B, AALE FX B B, XA, FHOEH R R
WA REE.

% AR70 B, WABGLER-F R W& &, BUETR BERE £ 1938 b0

TaBABHEL. (sin Lar) 5Law g%, mE 1o gR.

1 (sinlz—Akz)2

_ A

o law

Bia (sintou)’ 5lauxznmem.
MHE 1.4 PATEEH, % ab=0H8, #AEET
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% Ae=0 B, EHOEH R RBRBRFE.
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RABA (L 3O MEFER L2 FH A RKF M—b—
2k, 7B

Ak = 27‘”(712(2«)) — m (@) = %("2(2“9 — m(@)),

(1. 38)
RH, A HEFEERZTHRK.
ENXHTRE LN

l A

© T 4(ny;(2w) — my (@)’

HMTIKE  EEEEBRBEARPR—AHLYEENSH. L&
BOES N REE . EEFOCH B ABAFHRGITN. XMHREGT
T 1962 4£H Maker B9 LI FTEE, J5 R K B R —Fil & K&
B B IE R Z R B ROTIE , R Maker &80,

(3) EHMMLAREANRE. KEBIEROFET R L, B
5 REITNLFIHERA AL ICAL . Eb R E B AHEEMNE
BT LB AERE, HITHE BB K, 7 (2e) >n (), B
I, Y6 U 7E 45 1) R A B P A2 4% B, RO b, Tt fe] , AR A RE W
M CEEASG. ENEHNRENRETS 8 THEEBLANN
&, B —EL T EAFER AR RSB EE. WRE
BRSNS, — ML A MRS A 0 ), T H —Ft
KR KB, RA, EREMERGBEERN, KA T H
SRR T S BT SR M TS R ARE , R H b T BT 3IEAH
PLRAL, X AE M W E LT R 4. B, AR LB R P A
PR 5 B R L B A ALUTRL.

G AEMALE AEMAMCRERERNEEREREKFE
—REHH (p,) LEWE , EEZ T EHR
n,(2w) = n(w). (1. 40)
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PratE. g TR %N, BFLSERAMITHESTE AR, B
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[RIEE , ) IE U8 (n >no) B4 ST SR T, W LA o IE 8

% B FR 07 [T S & 44

n5(0,) = nj. (1. 41b)
MK A 41 FR Q. 410) FEE 75 (000 575 (0) 2 F A e
YOI e JTE 0. T FIEIITHT . 13, n3 20 H) R EI o S f %
% o YRy P T .

BER .21, ERA. 412), 0. 41 ERF R BRBREF L
Fio tHo Y. BHe e Ge HBAMEMEATMTEMe S Ho0 K
HEFE. B 2R o XHER e K, EMWFMEHEEG L RE
F R —FR RS RE, FE MR RAHE AT, TH 855 e
FEER o JEMEI R B LR T — IR R. X T 5 Bk &
FLA[ERH oto=c(ooe D). M FIERBMAETMS . IR RN et
e=o(eeo B). LRI FHIITEF =, #h 1 AT ES , XA AT
TR CRL.

BT EFBEERR T M EAGFERARRSTH RN EE,
BER Q. 2DEFAED o X5 e EZ RIWAHEEH , R #E 0] LAFE
AL &G, M. REMA T A S M e X, IEH
BT ARSI o 8. WLAR Y, X BRRAE S M9 A AL DT AL 2% (4R 43
B A

MR 0ot + w60 =m0, (1. 422)

iF B 5 Lt + ni 60 ] = 7. (1. 42b)

EXHEL T, BRI GS B, 2 38 THAREA
TRIRAS | IR A B 35 43 B 4 i B O 1) 480 EC AR B R L, T 4 1 4 1 0
HAURB o, WA Be . W FHREABMETME, TRRN
ot+e=e(oee B). XM FIERRMFE, A[R/RH eto=o0(eoo .
XHRIRE T, B 1 KA AT, X IE R LA
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I E n, 5 n B8, UIEE 6 AT LH e BFHE 2 (OBR
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nang
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n-1{ 22 /[’(’;;52,:)'[_+1”1] — 117 (1.48)
HIZRBET RS 6D - MR RE, BAEXGHREETH
75 (0.) ~ T FELFR TAES, B M BB ERIEN nl.n,n5,75 B3I
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(b) 9O°HHAL AL K ARV R AR . R A 90° M (L ILACHY , 75
ERREERE-MERTREWBEFRESD, BE X ETLK
FIEAM AR E KIE R RS R BEEE L K
P 55— MR/MEZ B % 890 F 2 € 0 BK iF K IR
BEOT. T REARMAETS , 1 RAMTE,H

oT = (2]} 2 ln(@) — m(2w 80117, (L58)
R e b L ARSI K.
XF 1 HHLIRE %
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oT = (Zﬂc)‘ S [ne(@,0,) + no(@) — n(20,0,)]17",

(1. 55)
stFERMATS, | RACLA.H
oF = [ 2] | 2 ln(w,0) — @)™ (1.56)
T 1 AL, H
oT = (%) | aiT[ne(w,H,,.) + no(w) — n,(2w) ]| 7"
(1.57)

BK A i PR R R AR B 0T - | /R,

(4) B E RS RE (o). EHEMBEARBURRT Y
gk, T B SR b SXRE I A 0 H X, K 6=10, i,
B LB B R T A AR S Y . (A EEAR LI R AF T T AL A
o Ty R] B M A5 A Y 9

T E ROk B g A R R R — R E

WATRRN o M5 EHMBES o2 AR o PR
-1 P, BRI R & BIACLICAC 15 PM 5Y6H x; [E#32 f
X 6,0 I RCEF HLE 2,2, FEHANBRES « $E %A, B
LA, nE 1.7 FRAR.

St FE5 o MR B B (@) RTE z15x, FEN, HEET
xs BANAEALIC AL 75 /] PM BT o8 0TI T 240 e JEERFHRE
E ()R s 870 PM F R TR ERFEMN, HEET PM BT

BT .
o X HmGSRA
ES(w) = singk’(w),
E}(w) = — cospE’(w),
Ej(w) = 0. (1.58)
K1) UEREEFEAN
El(w) = q;E°(w), (1.59)

AF
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B 1.7 EROHEIE 55

a; sin¢
a; = |a,|= | — cose|, 7=1,2,3.
0

as
e XH B RY

Ej(w) = — cosfcosgE® (w),

E3(w) = — cosfsingE* (w),

E;(w) = sinfE*(w). (1. 60)
KA OB EREEER N
Ei(w) = bE(w), (1.61)

A
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b, — cosfeose
b= (b= |— cosOsing|.
b, sind

HBFEAR D IR A & T EHE R R SR BERAEH
[l 77 18] » BB L R 9500 AR AL TR P50 B AE E° () E° (@) #
Rl #4977 1 k.

Xt B4 S R P M AL PSR &, T 55 i 4% H i B e AR AL 3R
BEEABHRER. N TFELRS | KA (e+e=0)3H,

R(1.22)THE N
P (2w) =XPE{(w) E;(w)

=X2b;E (W) E* (w), (1. 62)
A
bib, cosfcos?y
byb; cos*@sin’ep
Gibe) = bsbs _ ?inzﬁ ‘
2b,b3 — sin2fsing
2b36, — sin2fcosg
2b,b, cos®@sin’p

MFESRMAE I RMHMLAR (o+e=0set+o=0) K, R
(1. 22) M RE R
P Qw) =P E}(w)E;(w)

=XPba E° () E* (@), (1. 63)
A
~ Lo
a b, 9 cos@sin2¢
b
@27 Lcosﬁsian?
bar=@po=| o (| °
d da asb; + b,a, B 0

asby + bua, — sinfcosg

ab, + ba, sinfsing

cosfcose
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STt 2 5 1 JSAHLIIGAL (o+o=e) i, R (1. 22BN
P:2w) =XPE}(w)Ej(w)

=¥Pa,a,E° (0)E*(@), (1. 64)
A
aa, sin’p
aa, cosle
asa; 0
(ajak) = 2a,as = 0
20341 0
201(12 —_ Sin2¢

STkl s 1 KA LA (o+e=ejet+o=e), R (1. 22) A HKE
H
P;2w) = XiPabiE () E* (o), (1. 65)
R
a,b, = 0jAp.
ERIAFEFOCERABERIE PCoOREESBEN SRS

®
P°(2w) = (a))P{(2w), (1. 66)

PQ2w) = (b)P;2w), (1. 67
¥R (1. 62) AR (1.63) 2 BIARA K (1. 66), ¥ KX (1. 64) K
(1. 65) 4 BIARA R (1. 67) FE ] 4F ity Bl o WP AR AL DR T J7 1% 48
HEBOL R B EN —BRER.
T IE MG 1 ARG ITAD
P (2w) =xinaibjbkEe(w)Ee(w)
=F1(0,9, %) E* (@) E* (w). (1.68)
*t T IE & 1 JSAHAIITAE
P, (2w) =Xina.abE* (0) E°(w)
=F3(8,@y X)) E* (@) E°(w). (1. 69)
Xt F AR, T JAHALITAT
Po(2w) =Xubaa, E° (w) E°(w)
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=F;(0,9, Xi) E° (@) E°(w). (1. 70

St F A ashish I B ILEC(e+o=e;0te=¢)
P (2w) = Xinbia b E° (w) E*(w)

—F,(6,0, X E* (@) E* (@), (1.71)
111 13 FHEMREN FREPRX
Xett Xett =F1(6, @ Xin) Xett=F2(8, @ Xin
3,
8% ECD, D FC1),ECT)
4,4mm 0 X1ssind
6,6mm 0 X]ssina
422 0 0
622 0 0
3 cosZB(Xnsin3@+ X22c0s39) [X158inf+cosf(X11cos3@— Xz2z8in3¢)
32 Xa1cos?fsin3g X11cosficos3@
3m Xz22c0828cos 3¢ X158ind— X22c080sin3¢
1 sin20{(X14c0s2¢— X155in2¢) —sinf(X145in2¢+ X15c0829)
42m X1ssin?fcos 29 R — X148infsin2¢
I3 cos?f(¥11sin3¢+ Xz2c0s3@) cosf(X11c08 3@~ Xa28in3¢)
6m2 X22c0s%8cos3p — X22c080sin3¢p

BFR—SEHRE, FREXRFRPEEER () RAERA,
M abbe M biaor WEBEERXBLRTEMER, B, (1.68),
Q. 7DWAGENRETH F6, 0, X)) RBFER. FHE, (1.69),
Q- 7OFWRGHZBTTH F.(0,0 %) REERR.

B AE ST YE AR AL IR S BB IARE R R W F (6,0, Xn)
BB XFEBERIERERER BRI ERIEI R, B8
FRBET Xinr0,0 =F WA AR AL T8 B 69 % 1.

13 PR R Y A HERRE Xu=F (0,9, i) IR E X5
AR 1L P AR 111 PAEH, 422,622 BRI 0H LB
AR ) 2T AHE, B, AP RR S B RS R REH .

2. R A Y &4 A9 4 I e L1822

B RA 3N EAMHENERFE, BT ERMERE—
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A5 ity SUZ BT , BRI, DUl R e A L DT RO LR e B R —
A B i 0 T o 3E1F e B B BT , 7E 0¥ B O — R B AR AT
AFER, BT —RAEH f.(0,9=0FR.

XUl & 4 A S5UR AL DL AL 28 7 (R B i oy — %, IR AR ELAE R 9
ORI TR 1 AR 12K UREFOR RS, RMIRTT
B A AT, ARy 1 AR AL TS, R BB R PR BB FROL
HR, MR A EEE, R 1 FAALICAD. 5K 1 2848 7 DL AC gy
LA 4 B R EFOL R LM EPOLRIE I ST RMTH 9 Z R XK,
W 1.8 B 1 BTN, R T 26 AL VT AL #h 2R 7T IR 45 SR BB T 5
Kl AR SN P B TE 5 R0 R 5 2R il T = ]
REMAE 1.8 1 FTm. B ERFREHATTH T, BR
FRAEFCI IR E. A L AW EE R RSB EE
(BIFPESERD. LRNE | XAMTEA L, BERE T K

X2

X sl e X2

1.8 SRy c A H .
b, I RRE—LRMOCCREI T A | FRE 2R TR 7.
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AH {3 UG AT A B8
SR 3 AN EFHEDINA nisnaons BR WA 220750
e TR HERARE o <ne<<ng B ne<<my<m.. UG P HE L 0%
28 ik S 7 1] k(L IR IK K sinfeose, sinfsing, cosd) K B0 G B
Pt R AE B P IT ST R W2 BIRSE L T AKH -
smzﬂcos go + ;mzﬁsmjg + cos 24 ——o, (1.72)

n,,, — n,,, P nu nm - nm

sin’fcos?e P | sin%@sin’ep 2 4 cos’d  _ 0 a.73)
2 =2~ )

nat —mpd  ompt —mal o ompd — ngld
AF O ARBK k5 2B, ¢ ARERK k I RE 212
(e FHANFTRLALS o ()RFEA] WREPREFCH T
ST BUR n'won”os TT P RAFFIEHMITH B HIH 7' 20,10, 1 K
2 EOA NG S )

n' e = n", -
ST R, (1.74)
Ny = N o

| - VA UN W 2oy ]
N %ww + a",)

M = %(n”m + ') (QEARD. (1.75)

R Q. 72)F na, 1710, s 70, BTG E I H . K (1. 73)F 120, 1700,
ngw, A BRI FP AT o' 0o n”s AR B R (1. 72) BB H A K
BN BN LR 7 05 n"2FE B (1. 73) AR H BB/
A ER. —BEEBOCNEEEM =N FIr s B RGN EH
RANRERTENHESBERX Q. 70K Q. 75) AN EA
BHTE fa (0,9 =0,B024 1 2, 1 ZAHAIICAZ M £8. 1967 £4E Hobden
UERA, 7E 1B A B BOR 4T DU L AR 13 FiOR R 49 48 42 D A2
R BT , B 1R AL TR B B A BB A 1. 9 FTR. B Pk
R 1 RMOLICHD , BERRR 1 RAHPLITAS.
£ 1.12 PFIH T X 13 FiAH AL UG AL T8 % R 89 7 5T R & 1.
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14

y~
L
j¢
17

/
7]
Vv
13 1

1

8

1o WS HEMTREMEN 13 FARNEE.
112 13 Fhia £ VO g b I 3 R A9 37 M HE AR

X RS- ERHBYHEXE EHTH A KD
1 ity < Gt + 10y 312y <ty )
2 nZu1>—;—(”ml +n.,2) ;nz,.,2<-;— (”"‘z+""‘3) P20, > M, > N, >N,
3 Pt < Gt + 1) 2, > 5 Oty 70, p e
4 i > G + 10y 472y (10,
5 o, > (i +-10,)
6 ﬂ2u1>—2—(71u1+71m3);n2m2<%-(nwz+ﬂma)
7 nz,.,‘<—2’(m..1 +n..,3) ;nzmz>—;—(n.,2+n.,a) nzu3>m,3>nzmz>nz..]
8 nzm1>'%'(ﬂu1 +w,) ;nza.2>‘;—(n..z+na3) > Py > ey
9

n2w1<_;_(nul +1w,)
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gR

bEdAzE i ERHRHHERXER EFRGRYK/MIF
10 nzul>‘%‘(n..1 +nw,) ynz~,<%(n.‘ +na,) N2, = Mgy > Moy = N,
11 > Ngw, > ey

12

13

14

ﬂ201>—;_ (7t +120)

1

e, < 2

(nte, +na,)

nz.,l>% (ney +n0,)

N3y = My = Neay = M2
>Ny > ey

P20y > Mg, > Ny

g g g PN

#1129 14 BN MR ERG, AEEREMIT ALY

FHALILRL.

ERENMGEH ERHEZF RER 1L 1IIAME L OFETT
20K R B A LT AE R L.

PRl & A A2 U BC A H . B T U8 B A o7 DTS T L3 A
B stk , 2 3 3K DU o 3 A 02 DC FE 9 BF , FE AR AR 1 — SR 74k, JE XU
IR 1B 0 Bl B SR AR BE. SRtk BRI UR TR 3 A E
B (22, 2y, yz) WAL 3B, X HF T 3K 15 XURH & A5 2 #9847 DT S
. X ERE P, A ERROCH & E 7 st B E G
R A—MEEA— T REKAEKER, WA 1. 10 BiR.
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KT EHE SR EA AT RERE 2 ERE
.t7&%%%%@%(193172)&;#@?%“;%% (a 7b7C)o %%E\Wj

FTRE B ‘
1 %H%ﬁ%iﬁﬁ?% n;<ﬂy<nz H‘j',[lﬁ 1. 10(3)]9%%
5 iEMEAVITHTITREH:
2 2 Jz“
sinV, = 2= = "= (1.76)
n,\n — nl

£y FENREBEFHEETHFEHEEITHEET n.
¥ 50 MR T M ZE M A G BT ST R BEE ¢ B 0°F 90y A
T n, ZAE 2, B, BH n.<n,<n BB 2y FEH
%‘Sfﬂ?‘ﬂ’ﬁ:nt,:nz *ﬂ

1 + tan’g 3
V1 + (n,/n)%tan’e

n (@) =n (1.77

B 17 B .

oy FEA. MR AEZEETHIFEALERHRESET 2
B R YR T A ZE G T P RSB BT SR B R 6 My 0°B) 90y A
t, M HEH », BB 2, B, BEF 2.<n,<n BN H
fE vz PHAEYUTFRE no=n. fl

1 4+ tan?§ 3
1 + (n,/n,)*tan’d

n () = n (1.78)
i 1E S .

7 zz FEA, Y 0>V, B, BE n.<n,<n BHHREUT
IE SR d ;2 o<V, B, KL T B R.

(2) BE n.>n,>n, B8R, T LR RAEE

1. 10¢b) 1, 7RI, Yl = fhEIA e B (VORI TR .

2 2y %
ni —nil2
nt — n?

ne

cosV, = (1.79)

Y

S

- WRFEMERAFEIRT ot — B X BRI B Y IE

FHER AR MRS A BN RS nont— B0, TR A T8 &R 11
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FEHE X .
BEREANMAERENHEEEHFRREEYRG.E
L3 TIHEMHEMEERS 6O g AR, HEFEFHERLT,
B L>2>2.
%113 HACRAG)R (g HitH0e
Y <ny<ln, B

XBHE
* N 3
BE feR%A A R 7 5
o (838 - (442
2y 1=U ¢/’ F
ooe tan’p=5— n, ne, 7y, i,
A= 1,B= Az ’C=Z‘ T
2 2
Ly | U= (2B w=(4EE) e ( £15)"
zy eoe tan?@f&Rl-——r
W—R A ny, iz, 7y, 7z ne,
=0 BE O D= F =,
2
oy | =2 w=(4EE) e ( 420)
oee tan?giR——
w-Q n n n
a=-1,p="2,c="2,p " p T
PR ! PR 2! A3
A+B\? A+B)?
v=(4EE) s=(51E) "
— C
eeo tanz@g]—% n " n D+E
— - ne e
A=i;B=—yz‘;C=_a;D=—1;E‘——Z
1 2 3 Al Az
B\t _(B)?
1—V V_(C—A) ’Y“( E) '
yz 0eo tan?f= 35—
V—-Y 4 nz, ny, nz, ne,
A 1B= Az ic A3 ;E=72—
A )2 Az
—T 7=(g25)" 2 (5)°
€00 tan?f=—
T—-2 n ng, n n
AT RTTRT Ty
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FHBPHE
3_: FAS
¢ i1 e NI 9 # %
- éiﬁ) _(A_.B)Z
U U——( C sW== F §
ooe tanzﬂ——_l ” ” ”
1 Y2 3 *3
A== ,c=2 =2
pall 3 %' %
A+B\? A+B)? B)?
- N, U=( c )’W=( = ) ‘R=(gis)*
g<v, eoe tan’dLur—o ne e,
A= n < ;B= 'C_/l ;D= /1 ;F=73‘
e
A+E
oee tanzﬂ‘/’%‘,—%} *
A= ;C— E=’ﬁ F=fz—3
4 /\ At A3
A+B) (A—G-B)z
U_( iy
o 1-U 1S D+E/ *
eeo tan?fR-—
U—S 4 Nz Az, 4 ny ne,
= I;B— % 3C 1 ’D_l_l’E=/1_z
o2
vz g 1=V V_(C—A Y=\g/
o>V, oeo tan V—y n,, ne n,, .
A== B=—"2,c="2F=—%
A1 Az A3 Az
=(c25) 2= %)’
o 1-T T=(c25) 2=(5)"
€00 tan%f=7—
T-2 Bz "y, 2! "z
A= 2 sB A_Z;C=A_3‘D=A_1
A+B A+B\?
v=(4EE) ss=(52E)
2 ,1—U 5 D+E/*
eeo tan‘gRs—o
v=s a=22,p"n0 " T g T
N At A ‘E=A_z
B B2
v=(g2a) w=(£)
xy oeo tanzq’=1—_‘i c-al el
V-Y 7 ny, n. nz
A=—-}B="%,c=7,F=—2
A A A A
A 2 A 2
7=(c25)"2=(3)
eoo tan2¢=71.,;€ c-8/ " D’
- B B R R
A= A 1B A 1C= A 1D= A
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M n.>n,>n, g&
FWHE
N z
ERE e n X " 5
U—( A+B) 2 W—( /H—B) z
— AN A A U Y
ooe tan20=—‘g
1 A it B 1y C ) F My
TATT R AT TN
o (2] (50 - (324)
U c /'’ F ]} DBl
yz eoe tan?6LR: -
W—-R Ry Nz, ny, G N
AR B e
A+B)? (A+B)Z (A+B)2
r—( £4X8 =438} (4TS5
1—uv | ( c J’W F | 9=\ arEel
oee tan?f=;—~ . . n
B I e RO W
A= BT T TR TR
A+B)? A+B\?
o (A28 - (228"
_ C DA ’
eeo tan20=1 U. rE
U—S A e nr, Ay e s,
=7 sB= % ;C= 1 ;D=/1—|;E= %
B 2 B2
() e[ B,
= oeo tan2¢9=———l-v c~a) Y ( E) '
0<Vz -Y rl_,,1 n_,-z ny, g,
A=—1B=t,c=3,E=
X % %ET
-] - 4]
o 1=T T (C—B Z=\Dp) ¢
€00 tan®fd=-—5
T—Z n n
=g B.p "0
APETRMT LT
___(M z_Wz(A-f-B)2
0o0e tan267=ﬂ ¢ ' F ;
w-—-1 A——E B ny, 7z, Nz,
=% =7 ;C—Z;F=x
’ A+B)? A+B)? A+B)?
oA = 422) AT
zz 20es 1—U C i F iR D+BJ 7
o>V eoe tan OQW_ R
* Azh;B %2 C=:l_‘_3 D="j F_'ﬁ
A A} At AT A
AtB\? A+B)\? A+B
v=(4EE) w=(442) e=(415)
oee tantocai—L —U ¢ F A+E )
“W-Q A—E B Az, ng, ne, e,
=% B3 iC= % ;E=TZ‘;F=7{3-

1) Aydzy ds ST 57 BRI P SE LA MEY 3 MRBAYB K. nay oy, one S BIH A 28
oy B EREHEG=1,2,3).
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3. MEERERGHRA

(1) YEFALICAL (QPM). HEA fir T AL R ZE At il A A R 8 3
By , Bl A s bk R i RIS TE N B AP SN T S b B I
4 AR H LY R BRAE g Mg, X A IR WA SR, BROM L EB R
B P A ER O OK (em) 8 5 . N T R AR R R

2T e n

SR E A KT RNEETE R RN G = 17

A RIHIE BRI n IR G=2n/(a+6) N R BB K. i
3o T 2 A 4 2, B o S R, R T LA SR kb
T i T S 3884 BT 7 A Y T8 8 SR, S AR R WA (L DR .

LR R L IR R ok, I SR A K ks L
FREME RT B AR RS, # AR AL R LH
Y 4R 37 UG iR 2 — el 28T 0 A 7 k. SO Al 5 1 7 A 30 DG R
FEMAE 1. 11 B, B A 7 8 0 & R ek s B R AR AL 1, 4
AW BB ERRILRBER T, ST 2z BIFWES =
S T 180°, W 5 BN K BANE: R A9 BB A W R,
HREM RN R RS RS, TS E
2 R — 7, [ 6 B R A W B SRS TR TR S (R A A
£ B B

T e
EERISER i

dea(2)
+der

B 111 PRI AL A MEAR £ DU RS R R .
B denr: MK AR REERERH

A B R R LA CLILE, R T I Ri bRk
BN R E, AR R R IR F R I T HE T,

B BRWOL R RO T RESE. FIH QPM AR, WA KR A
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B LI E o RIEW R, IR B R T REE
PR VST A4 & 1, 15 DA SEBLAR A e

JE 8RR 1k 5 4K EL 7€ LiNbO;, LiTaO;, KTiOPO, % #4418 LA
ST BY , 33X 8 5 R 7 R AR 4k J5 B A8 B PPLN,PPLT, PPKTP # &
45, 3F BB T HEAR L DT AC B B 38 4 1.

(2) JE3L 28 4 7 IEAL (noncollinear PM). fii #k NCPM. FF i8
NCPM ZHIfE W I & 4 (SHG)Y i B 7, B (o) 5558
QO EBAIER TR L, LR T HEHHMCITE, —&
MR, JERME YL R KAy NCPM #5338 38 e 1 28 46 437 DU AT
(colltinear PMD I F M ER KB £, {H NCPM £ R B4 B8 N F 7
AR AR, 3. Xt Bk b SR FE 45 B R RE 4 e SO SR M PR .
SBEKP R BB AESEFEHRAEEKTHREE,. MALET R
(B TFHE,

A NCPM W HE#HT TEFEM LR SHERHE. &
;R F R ER 91 (3-BaB.O,) #dE 3L LR 2 B K (NOPAY I =K
Bk R A4 (SHG) SR & 4 (SFG) % , BiB,Os sk iy3E3E 4 SHG
HYBERIE 19. 2%, KEFERNLHRY A IER{LZ PM ##
¥,

1.3.4 XEMSKERED S

L ARA CRMEF RN ETPFBL. 24 IS
H oo Mo, IFRFREREERELENRARERE EHN W
FPRERRER w=w T o, PR, 85T AR R E = Fh
I, X —E B A =R
JEIR B3 — 4, B R B JE RSB, — W — B
HRLRE S B’ PP RR
P.'(Z)(wl + @) = P.'(Z)(wa) = Xij/z(ws;wl,wz)Ej(w1)Ek(w2)’
(1. 80)
AF X I B EFRERIREGE (0 s E(wp) 5 FIH A5 68
XF G 7. XA 805X A. 2R BLMF.
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Mo ooy = ooy oy BiF 5 K P2 A A, OBRAR 2 b . 388 A0 S8 AT
DUOKE AR T LB AN o 7] G BRI RN,
W oy =, —awy B, W= IR, BRI T R de. B 257
BEHRBIL S B WK B Ot
EF RO RS, LAERERRTRANRETEM
HETFEXER.
RERSTIEX RVHEE N
W, + w, = w;,
B ETFE, 7
Ak =k + kb, — k3 = 0.
B =+ KK WEBBIBER i=1,2,3,n HHTAHEOA
ky + kb, = k3,
Aig
W, —{—1 w, @, -}—2 w,

(1. 81) 0 =K IR SR AY A AL U AT 2% 4, KA W6 2 DL A8 A7 IT AT
A%, R S B OB B B KR i Th .

BB S A ML LS £ 6, W] B AR L DR R % {4 55 48 A DL BE 7 =X
Rl B, 3T RAs R 1 KRR, REXAQ DMK
(1.4 &

w
ﬂ_'—:n"(w]) + zf”"(wz) = n‘(w;,0,)

n (@) + ny(w,) = ng(w;). (1. 81)

. n° (wy)n’(w;)

B {[n°(w;) Vsin?6,, + [n'(wg)jzcoszﬁ,,.}% ’
AA 7 () 2° () 3 BIRRBER o i 0, BB o TS
Ein®°(w)F n*(w) D HIRFIIER o, HIRFEMFTHE dX
(1. 82) W] LA 1 9% B X b £ Sl SR IR SR AR AL IS HE A3 6. 1L

TR SRR B B B R R BB R AR BE T2, HEI R R K
KEFWEEBENEEFR.

(1. 82)

¢« 59 «



2. A FWRP U—REERD o, HBRBOEFHEHRIOH
NAELB LIS Bk, BEREFEMABRRLERT o, WBES
Y (FEY ), BT EEB, REFE=EREN 0,— o=
(B Y B RIR) AR I, T8 5T RN o B8, LB
EREFEEN, XSERERE EEERER o,—v=0 1)
AL B, TSRS SR o BEHE. BFFREERN o HESH
SE e R E N o B0 ], 7R A AL IC RS &4, TR 55
0 o EENEEREER RN RAERTEHRTHOK, IR
ek EE. mE 1. 12 B,

Wy AN s> 0
FRENERE | AN O
YV Ve s PaVaV o

1.12 B REKAREE.

EX—HSRHAAR, RERENTHEXER.
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2. AN EMRG T BERFERMIN G, L R
R, I EMERE RN
B + BoX, + Bixs = 1. (1.98)
W oI I, T A R R A Rk B R [ ], LA 1 A BE AR AR
AT AN

Bixx; =1, ' (1. 99a)
BRI EHE
Bix?t + Boxi 4 BoXi + 28X + 2BsXauXy + 2BsXaXe = 1,
(1. 99b)
R

B = By + VmE: (D (m=1,2,3,4,5,6).

AEREGEE, BT COEERR, AL, EH AR, I, H -

R AT 5 A AL R AR, I 5T R ER A KD B R R H AR
R B BB R AR AR L. B SR S e ), AR BT
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BRI ' | Lnot LtV oy | 80 e RS T RABIL TG

WXHMNETD N
g0 =271d("' —n) = 2—;@( n, — ne -+ nJeaEa
2l
-——(no — ne) + fl VeV, (1.107)

KA 007 DR GRERIMBFZHH o 65 e MHTHE.AHA
BRI, R B E .4 R R E (B iR E D,
Vy=E.d, RMNmes.

XA 10DHF T HFETAR, F—T 4 S e B R
B 88 TR i SR RO AT S AR T, B SR A
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MES d/LEX/NEGXR, BREFH 4/ ER/N FRBERNLEE
AR, X R 7o R] B R T A5

EHBERNE, XA 1)REANFZ R KN B BRI 5 &4
THiBHE Ve pEEE, EXMEERETS, B RN
W R A AR K, M fn X KDP i, % 6K 0. 6328um

e 71 »

= 2(Vy)u d/L. (1.108)




A, B AR XU 5 B IR A AL 2428
A(ny — n) /AT &~ 1.1 X 107°/C.

B BB K 1 =30mm, BB E SRR
HF x/C, MBERMAENA BT 20m rad , B E S AR E RN
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$_F JRRMNEFRGHNE

LR REGAMBNEREMEERNKBREH
%, W@ = ERET 20 L VIHIE R Y HE ¥R Einstein £ HHY
2 HE SIS, 1958 4, Schawlow il Townes™ %t T LB LA
SRR R EAEE LA, MATRR T RBHOLH AT 6B 1960
48, Maiman™ S S Ll H R B — B L E A BOLA. 1961
4%, Franken® " H R Z T MOEHEHALR , XFARMEZ B, AMUF
LEESENEMEEL, W EHRE W T ERENRFREH
KR EH R,

WABREFBRXHNH, RRAXFREAEYRE M IELREM
MU RSB R SBHGE R EREHRTER. EERBLH
AR % B A A BOE S A I, AT IEREREARURY
R RN HEER ,#HT T - RINHHREHT, 5HHE
mt, RN F BN BRI RR, EW - HOLER B 28
W5 B YRS RS .Q FF MRSk, I
BEBBTNASH. U EXBEHESNH, IELELS R
BHTHEZERMNYIE AEEEMER, AT T IELEE
Fa R R AR R K R, I 40 B4R, AMITERRERRERES
EREEIFEET KBLE BB T ERMFRAR, B —
HAEREL R (IE RS &, BIH AT L, AT ERKIELESE
A, AV S EREAEI GG, dkrRER BRI #E.
LA AR AR BB R IR RN R R R 5 K AR
ZWBRRER, FRRBEL S TR B IRSRE T ERE
RETME&MFEMNELECEREME, mBEERBERN T
& J8 , AT R B T dE 2R 6 2 S8 P9 A 2 397
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§2.1 FERMEREN KRB

MG Bk 5 AR AR AL E R R A RS f
IR B R, RE RS, N RS 7 SR
B, BT LA TR BB . G847 38 BN 4 8 1 52
FoyIE Rt Rk, T iR X 5 ke LATE R L&
RESHEDL.

2.1.1 BEMERKRER LH

RN EERAEEIER FROLEM. AWM. 25, £
KAEH . SRBHARKEFE, UERTECENBERKYER,
30T F T REFT I HOL LTS

LA B KRR IERAECEIMER LR, HFERBELB BT
BERR 4B, T A TR=3K.

1. bR RGRMEHRLAY FEHEERRAEE
B gk, KEEH T ROE G/ E SN B T . L4
B, AR BFE 5pm Y R BF B A, ES BB RIERN
AL R R ERAELMRENRE, TERRFAT 4HWE
B &4 4K, i . AgGaS,, AgGaSe;, CdGeAs,, AgGa (Se;—:S. )2,
Ag;AsSe; Fl Tl;AsSe; Fdpfk. XEFEMERERFZRPER
B, EHERELRUBEREZZIHELEREMSERTKD
BIRR M, NTI BRI Z BN A . B, X T X S A L0 B
BB S, A BDEERAFR & 46 B 5 4 T8 ot
5L EGERARAER TEHEARSE, URBEKHRR. KR8 k.
e BRI AT SRR VE N ik P, Tl AsSe; 1 CdGeAs; fikRY

AL ERETF | 5| Bk x HRBAENERE A Bl

R, FALEEERREANPR. EENEREEEEREE
W PY, 050 BB dE ROt S iR — IS IR, B, X i
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i B Y B RSB R S 4 S R SR ISR BT .

2. AT LAE LR AHFERBLAT EHEERN,
AISHRREREATREARE  AEFHY MBS, 5
REW,ERA T SY, gL R BB F LN
Y2z Bk R, WA EE T OEBILL A B PR B8 R I B B B 4%
e gk,

(1 )RR R & 4

G) B —E 4 (KH,PO,) 45 #y Bl 5 4k, i #F KDP H & 4.
KDP &4k , 03588 — € % (NH,H,PO,, i E & ADP) . B8 —
S 9.8 & 4 (RbH,PO,, f§§ E & RDP) -+ BB _E &
(NHH;AsO,, i B % ADA) .M B — & & (KH,AsO,, R E X
KDA ). B B — & &1 (RbH,AsO,, i 5 & RbDA) . W B — 5 4
(CsH,AsO,, {15 g CDA)«; LA &R AL# KDP & &t —— B R
~ 4748 (K (D,_.H.),PO,, i 'E 3 DKDP) . # B — i 4 [Cs (D;-.
H.).AsO,, 85 X DCDA 1% & k.

KDP & 5 kR AAKBBEREKBREERN,. EMNEHA
AR RS RS, B R A R, X 8
R AE R R A B AR RS NS R R B 20 4D 60 AR
WA AR I LG , KDP B SR FE Y T H ARG R ER T
ZHRN A, B AIRUR R R A sk, i Bt R R8T
PEELBME FNREERD BRI RAEZERE N KR
HMUlSEAEAR LKA, E83 KDP S&E&EMTFRXHNT —
AFEHY B, B ARE S NSRS R EE AW RN, WHLE
BHTERE,. B EH TR R ESE IR RE T RE, B
B AT W 1k, X R A KDP & & & b et g WK B R
ARG ERB RS RE KR TH KDP &, B K3 B
IS SE 4 A i B, WOR ARG B P S, R T R
100mW LA b, 3 5 T B LA &40 5. B, KDP &R &
BRI RS PRIEE R B R

(i) BEBREKE 4 (KTIOPO ) fifk, ik KTP f4&. KTP Stk
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EhEHEEEFRERESLT 1971 FARBRBIEERK S
S HY. 1976 4, 3 E DuPont 27 R H/K#k, EK i KTP
&, BT TR

KTP ﬁ%%ﬂ:ﬁ$%&m“éﬁﬁﬁﬁ”ﬁﬂ,Eﬂﬁ%»ﬁ%&
o, ENI BT, MG EER, BREER, LR e SR A,
B, N A E 2 TEMN,METE N « YAG BOBHERERTT
EHREB T/ EHNA. REA 20 D so F£RE, £EARRER
A REA K B ERBEN KRR T KTP &, EHRT R
EHH R AR, R R ORI . 2E . B RS K MER.

(2) RERIL R4

BB R AL « RS (o-Lil0,) . BLER (HIO,) . BLER 4
(KIO) S i, X B Rk R AR B REE K, XPaBEIH
SR BB R a-LilO; di ik, X PG R AR BB R GER
BN EE, B TAKBBEPERBRAXRR T HES. o
L0, B RERHI/RELRET 1968 FHEE AN IELEFE
s, 20 42 70 EEAR, BT PR BRG A AR AIAE 30X MM 3 B A2 R
BARFH . 20 4D 80 £, 3 H Cleveland & A F X o-
LilO; & #E1F T #Ht B4 ™. 20 g 70 ERUE, PEB¥EREY
PR 35 B A 4K 3 5t o-LilO, Safk Az & (HHAE (MR RE AN AR R AL 45 07
AT T REWNE, BUE T EWMARBE, Ao, X R EH#T
THEA, FEK B SEBERKR S H495mm, Hik 2kg AL,
XTEYRTRP, TR EMEN RN EENFREYRL THF
B &K

(3) e AB

SR A EERBE (LINDO,) LB 4 (KNDO,) . SRR £
411 (Sr,_.Ba.Nb,O¢) . 48 B8 41 § (Ba,NaNb;O;s) . #2 BR £ (LiTaO;)
SRk, X 2 A £ R RS R R hLE A 4, LA LiNDO; &k
WRERL, HRBLEKX.

G) $BER4E (LiINDO,) Bk, M # LN &4k, ERF X ThaEH
B, AR T 2. W X P i v BT A R B Ay
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B SR M4.Q FFX. BNAM ABRH. MOLAEBEFHE. LN &
PR e A LB R RS RN T — & X EALRK
R LAY, TR K LN &k, SRR E R, 8K, 2
FhKHAR R EE LN REENHRERAEERTH L
BH 30 ZEMTE, ATERZGEGABERGE N BB
Mg : LN fk, B EHEE T HBOEHGEEN. 3 LN REFHTN
# Mg.Nd. LN, ERAYEEFBOE. XEFELEE ST
¥ B RS9 AL, T AT B B/ RLKOE 8. I8 Fe:Mg: LN gk
BER B ISR YERE, A LA —FEEMNE B . Bl
FE3, AR ARFRBEE RS’ LN S48, ERY
LN 3 5kH Li,0 & B BB 50mol UALFE . fb2it &’
H# LN Sk, b FRETE, HR T REEEREHAREM,
AT SR B EBE BB T ok, B I . B i 5 B EFHE/D, B R
B EFAR AT ERUEENE —ERENES, FFTRIT
WEFHNASR. B, AR ERE. RERMAE TR LN
LR, BN ST AR A R R P — R R

(i) SRS (KNbO,) Gk, 5% KN k. KN &R R R
AIFELRMETE T RE R YRR B LRt B MR 88 ZEWOGREHA G Hr
THMPEERBANWEMR. F4E¥, XRH KN REEERR
B R, A X Q EH LN BEMK G (e-SiO) B B E H —
AR EK. KN S ¥4 B E X & (350MW /cm?) ,{H KN
REMERRERMB A, Y A=2825nm Af,ds; = 33. 3pm/V,ds; =
20.5pm/V,ds =16. 1pm/V, H It , KN & &7 H T L& HO6H
BHUBRRIOCEFIE. KN R ZLEIOCHETREE
H KTP,BBO $EF ZMERENFHAERE 33 4 MER,
X KN & 1E A A5 8506 A SR R 4, T b AL Rk B T %
HLE.

3. BIrRAYHAERTL KR BINEBRMAEER S
%, R BRI R AR (KBO; - HO) ik, RREHNE LB
B AHEZRENIX, BENERERE/ND, U0 ADP SiH®
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1/10, B 7R A F 2 BIR K g R . 20 th4E 70 EREI S FIR
HBmEFE, BT RECONH), REREAR R RS
B HMFR L B (B R R B A K TEHERFH, ARREKR
R~F &k i R K, W EL7E N B e, il Y T A 2 T AR 5 T L K
EERALUBERFE BHENRAEZAT — R, KU
3%, AMIEBE RSO BF RIS, AR 2R —ERERBRE
—FhE A R MR R R S A (EEE R B EREBREBIE
o, B T, {05 S A A Y IR S 1) AR O 85 b, (R B0 &R
A ARREE K, F R 8, RZE X BT, PEBFREERY RS H
MEMEREEHNEERHESENFEFRBERE T HHRER
B 4 AR R AR R BEAT T RIIMBR R AR R T
RN EREYHEFRAE R, B 20 4L 80 FRMUY B
H R BT HEREIR B A9 S AN R B bt ), BIMR B BR 4 (8-BaB,O,)
SR (LiB,O) S &4, X —BEMNMFRE, X T — &
FFRFEHME, EEHRERFSR TR KM W, X, H RS
EHRY —ERE T —5 575 W W50 B a0 & 4 1 = .

(1) IRBIER YL (B-BaB,O,) d % , fii #F BBO di&. BBO dh k5%
AR SR JE LR a2 RBOK 11 =5. 8 Xds(KDP) 1, OG5
i {8 B (5GW/cm?, 10ns, A= 1069nm), ¥ B9 % ¢ 7 B (190 ~
3500nm ) , % 9 48 13 UC B X 8] (406 ~ 3500/nm) , 75 #9 #6115 B
18, B B9 22 9 514, %t Na, YAG #1 Nd, YLF $OETTSL8 = =,
MAEKEEEE, CREER LY AREH —FEIELENR
X Gk bR

(2) ZBHER4E (LiB:Os) &, i %k LBO & k. LBO ffkfy %
MR EHENTEE, B EEH T (Gr~10"cm), B
WOLHRAG B {H (18. IGW /em?),, MR B AF/M BB M, ERH
BB U R SE B 1 R 1 ARG M AL T S (NCPMD , /] i F
Nd:YAG,Nd:YLF 8% %50 . =458, LBO Sk R —Fh 4
Wikr X2 B IR T (OPO)Y M S B K (OPARIL R AT A8} i
ER,FHMESE _HE (LD)EW Nd: YAG,Nd: YVO,,
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Nd:YLF S, 3 B B o9 5 35 8 R ft LBO Stk B &7 B
BRERL.G. B RCGBZHAWMTHHE, X —FRARMNE
BARBECHEAEBRBSUTHLERERLEERFHEA.
LBO B LEt i B4R AR BRI REMBZ —, &
R B SRRy “dr B k.

(3) =R (CsB,0;) g 1k, i HF CBO &k k. CBO it 2 4k
LBO &k J5, F 20 42 90 SERIHATT X & B —Fh B 2K S
ERMENERE CBO REREF T EFHERERZERY,
dyy=2. 7Xd3(KDP) ,3& Y B % 167~ 3000nm , b Fi i 4 AT 3L 2

1, 1A 1064nm WFEHAM=4E. ©5 LBO s, B
YEBEK.

(4) ZHIM 4 (CsLiB;O,o) b4k, i % CLBO #h &, e d&
P RAEBFR LBO 1 CBO W fhdi M et _E & B i ZU T BR +h % S+
FEL¥ENF d k. CLBO Mk ay B LK & 180nm, K BBO ik
AR L HE K 190nm B4, % Nd « YAG 8% 8646 32 3100 A1 £ 4%
3. CLBO k)8 R 48R, RS R B R v kB K R F& e
BE,ER—ME R BATRA RIMELME 2 M8 8. CLBO &
Y WA Y B ER, ] R DL AT N B A A A% B 8 A, R S B
CLBO REAREBIA ZHNANXEEE. :

(5) TEIMELRE I KiK. KBe,BOF, &k, {4 #% KBBF §
. KBBF G RZHARB TFEHRR AT RS EWERIY
REMNELEERE, EREFERIBEALRE, A 155~ 3800nm,
HERHIEFEHEAR). An KR 0.07 5 0. 077 Z 8], (BB K K
1. 064pm Y Nd B TR LI A EHBOLH 1. KBBF R& 8
EREWE TR BO: = AEEH M BeO:F M TH R H. B:H B
BTEB_ETEME BS5R2ZHENT K 5F OB TR,
B5RzZH@E h¥#ss, ERRXH,KBBF &%k 4 BN ER
R, GEBERE, HRSMT, 5 FRE, S LK.
B R RXSN B TFERER Ik, 7R KBBF & H
FIMBMITRT,.BITHERT —RIEHWMER S KBBF f&i&
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A, X R T BARE KT HWN &K, & M. Sr,Be,B,O,
(SBBO), Ba,Be,B,0; (TBO), BaAl,B;O, (BABO) #l K,Al,B,0,
(KABO) Gtk %, X 6 i (kg A g5 BT R BO, Z A ER
#1 BeO, 2 AlO, M M. BO, EH F17HF, 5 BeO, & AlO,
EAXAEEFERERTE —&MSE, B5 R FET M EE
B PR R 7E T T 45 9 EUR T L LA A . XRE R AUER TR T i
AT (An) B, HER T BRAEK IS LHE KABO,
BABO g%k, U Al JEFBURT Be BT, BB ICH IR TR, fk
5T kB S k. Ko KABO sk Tl fE R B 5k RIS i S k.

2.1.2 %%5{*[17~20]

IR LR B & YRR E , Bt R R AR RIEL
YR . WX B X R, Bk E a0 R FI 4t
Y2 Fh R B 52 T BE.

BEREERREEMBERATEREEMNA. EX
R EE AT RENRIT.Q FF R IRIE S 3% AR CLIAH SR | bR
HRLSHE, XEHEEFRFHNAHBE THOESEE. KT
WICHI R RSB , i T RO E AR R R,

BYEHEARLAE 20 tHE 70 ERLATFREBHE. ERAWEE
BB . BB — M4 (DKDP) . e R4 (LN) . R &8
(LT) AR (KTN) . F AL EH (CuCHOMBERKEH (KTP)) &
sk,

(1) B¥BR — R4 (DKDP) §h4%. 41 DKDP &M E4 7,
ZRHEKDOBHRABRERE, EREERKERS, hFFRM
EMH-DENWER, 5T HRREAMAE, XHERSEKNGE)
FAHEEREE R T —EMEME, T EHREERKEER, KA
K. ¥R A BB AR HE, 7R A RE R £ KRR KR+ DKDP
mik XFRESTEHR, R ERENTH, FERNITZEZHER
R, B4 ,DKDP i —EH BRI ZNHMEX&E,
R BV B B BT B
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(2) BEE (LN EBEE (LT) &k, 20 42 70 F4X, 3 4E
KARSFLN fI LT Rk, EER LERS T RBEHR, RS
RN YA KHARTHRE WFEMSEEERTHES.
A REH T XM B YRR IFEHE.

LN g i 8 B F 82, L34 B E XK. 20 tiH4E 80 4F
REK, @ EE MgO # Mg:LN G, EXREHERE D
100MW /cm? B4k, (B B Y6 MR R AT DR EFES
By i o R, R T AE S B 2 Bl — B A9 BR . HTE R T AR LN
R B AR B B, R S A IR R R B R R K b2 B LN
sk, FEE A B BROR B 5T 2R, 0 LK.

(3) SHEERH (KTa,Nb,_.O0,) G, & FF KTN f&k. KTN &
AR HE O R BB, e I o FE R BR, B Y B Br B, s Y6 1R
MERE,HIL, ER—MERBITRAEEREME. KM
FARRSH KTN Sk B i MR 58 2t .

(4) FALEFHCCHRE, BBENFAR BALEER
(0. 4~20. 5um) , B X E T 10. 6pm WA IMNE B M EH R E. &2
PR EALEE REKSRENEEFEEEKH XY, RER
FTEILIL T EXR KN, ERER 4107CHAE —~MHEA, YR
BT 407 CHY, RGBT HEEY WA 7 407 CUA TR, %
R INGET WAL, XTSRRI RN, #1T
MR A, IRE T 2 VHER. MEE RABERERAE K, RREW
BIEE RN CuCl &k, BEMEE K AR TH&E. B4,
R B AT R AR TREAE K, A B8 BIER (20%
KCD, 7] CuCl S m M2 SRR 407CUL T BAS MW
I A3 9820

HTFAEKEXERERE. KR CuCl &k iy B3, B, EH
BT EMRBEHNESHE.

(5) BEBRERE S (KTP) k. KTP Rk RSB R VL R
AT Z —, FEE R B A e Rk b s, Xt
Mk R B R AGRE.
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LT, R AL KTP BBt RER Q=
nY/esn K G REITTH R, HHIERE € HABEHO VB 20
#4280 4E A, AR F BRI i R 6% B
KTP # 5,3 £ I Rb*,Cs*, TIT S H FHITH K B TXH
B, U THY KTP Sk = 7 AT B R BE LA 2y FEEIK
JABERE. BRI R EWGES, BHAEH =z YIKTP £4.
STF S HEENRRT KTP HEMBSE T RHBES
SRR AH R S R AL TO R R e, FE R ER TR
B AENHREPMABFRIHYYHENE T, #E M. Ba™,
Sri* &, 18 T 2E R O H AR PR BRI T .

KTP & #7288 06 5 A 0 7 8 A OUR — R 57 89 6 I = 41
7l Bt R — R RE R B 80 B G A B 88 40k SR A KTP &
R PR 0B LG R 2%, AR Nd « YAG BOERSGER Q FFX, X
Fi KTP & 6K 3588 A T 5 P 20 & (3kW/em®) By O
FHEU R PLAIBK (2. 02pm M 2. 9pm). FET E BT H BT BL
YRy B Y628 (4 BT A 9 KTP & i3 R A KRR E KA B AT K&
BAEKE KTP Sk, 3512 & &89 BT A 3 AL 6% BT B4R A W
R ER, T Bk ERKEY KTP S0 Ha e

LN #1658 %, 8 KTP SR 6 AT HE SRR I LN ik

BROFEL, BTN AEZH T AR,

KABBBERERERYBBREEKH KTP &, BT
BEEKK,AK1077/Q «cm BB, FREN A, Kt KH
KTP RAMBESE—RE 107°~107/Q « cmn HEBR, FHFEHR
SELAKMAE. RABBRBEREERN KTP &4, 8 T REHY
BSRAK, THkHTREBETE. LA L SES 5 XHm
Refl KTP Gk R B3R o, BERHFIT T KBMFRI/E,
ATWRODE ATHRBEREEKN KTP REMEER
BET 3 M BBEK, AT 107°/Q « cm, FHEFE KK KTP &k
HHESELIDTHERXFEEAREFEER UEHERESE
KTP Sk s 688 12 2 # ool k.
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BEEE, ATNERH B RGN R FHBRARS ERIERENH
REFERFFESHIZERGH YR E, T H R IEREE A &
ok & BB ENATRILESE, YATATNBAMEIREY
AR AT T K BBF S (B ¥R AEA R L AL ER.

2.1.3 %ﬁﬁﬁf*[zwzd

FHAERB R ANIE 20 T 60 EARFHRAN —FHEFH
FeEHR. A REKXSRENHE, FEREEEFER.
PAUE, Yot s Sk R4 i R BN A Y e RO T — B, AT R B i
—RVIFHANEAR. I AR ER-BHHERENERE
BB IR T ARGt e R AR B R SO, W A SO RBF R E
RN

eI AR BN B9 & B, B IR R B SRBOE ST LN &&= 4 8
NEIRGG, HX G R RAK AR, EARRATHE, SHEH
LN §afk, REFE 200CHRE T ML/, BN EZR, A
510 IR — B[R] 2 05 2k, M R E B H R B IR B S OLK  E]
e, R4 145 , R RS S5 BEHE A TR Sy H 5
R IE e,

N2 RAEBF NN S FERETHEANFE, X— F AN
WERERFERDBERLE. RTEZRTHTEHARAERFES
AEEAEEE. NE B E ORI AT R KB AT
HTHENEE, YEKERIBELHEN, ERE—EREINT
B EH B R F I EE MRS, RERB T X
R, BB AR T B SR SR BB R A, e
AREIACELRPBNE EERE ERER ERAH K
gie. . XBEAHES . ERN TR . FHERR. BB/ H%N
BB/ 2B KR OCERE. T T ik,
e EE M H A RS BES LS. H 2 A Rk JE L4t
FRBEFRS  ZRPIUFEFESFABRMFRER. BEHER
PN SE TR BOE RS AU 2 B F =iE 4000 BIJEFERRER, B
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LT GRS, AEEIREEEHEY EH ZEHAMFSS. ER
WA UL LT IR A 4 7 TE A AR ORI L 8 48 A TR JLEE R T
28 SRR BE A I E L. B0, YA R E R R I R d
PRAIR R 5 A AR ML, HEE R HIE R T ST B R R
=38

23150 40 SRR, AT R AL iR KB 2
A, BN ik E by SRR ALY R SR BRI A VLT
2% d A S U R AL

1. 49 AhEAPHENT K AL TRER—
KAEH BEMRCITE SRR

(1) £kBRON(BaTiOy) dh4%. BaTiO; fE R AR R XM

, AR R AN R EA T F K. BaTiO; f B BB L

HEZEH, NEBEBIREBESLT 5 KHAZTR, REE 120CUTF
BFEFEF)EEM BaTiO, A B A g, 7RI 4 88 6L
R YEHr A Sk,

20 {40 80 K, I FX I BRI HRENTE, £EHER -
22 HHF AL R K R ~F BaTiOs fatk, FE BB TR H
¥, UL BM TO, YEBEF,. AKRHBERN 2.0~
3. 0cm,JEEH 1. 5~2. 5cm BaTiO; g4, fb & R -1 BB H A Z
E R AL B AR AR, B S B H R Ce:BaTiO; /&, & T
BaTiO; sk B M A AL SR , X P A1 B SR E BB R SR
FEEENNH.

BaTiO; BA L B /8 YRR KB Y7 B2 B X¥BaTiO; f
PR BEATIR AL H , A B T 48 0 Yo 47 748 R % B A v B2 sk [

(2) RERH (KNDO,) Sk, 4if KN R EH R A8
W EEB SR, B A Fe 8 Fe : KN & 00 R 89647 % k.
20 4 80 ERR, AR AL REH TR AT A EEE
KHMRBEKRT Fe « KN A Gk, BESR kK4 H#E, EZ
BTHXHFTEEER. B BEWILTR SRR E 70% , 18 AT R] /)
F 3ns, AT SR EK 0096, W2 K 70%, RIKEE N 1. 1%, KIF %
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HREE HIR T
(3) RBE (LINbO,) Fafk. LN Sk A 1R & BT

TERE RABBRNER S THREBREREAR TRREEK. 24
3, AT LN SRS eI AR, TERKPEB R LN &
K ETEL.LN BB A Mg .Fe BT, BRIGESHELEEFL
SRR, PR Tk KM B FF KX LN 4728 ik 3 47
TREWMEI/EHFRTBRLN REER VHSNHRET
5B B R AR,

(4) % 8B H (KTa,Nb,_.O0;) & . KTN & KNbO; I
KTaO; f9 B #, KTN S& g B8 R E X 1400 X107 m/V,
ERBLAKRBAEP IELRN. KTN AR TFEKT REH, BN
EEIKBEESNLH m3m)—IEH (dmm)—=HF (mm2)—~
ZHCm)ZRAESR, EHTREMEEAR Ta/Nb & HT
k. BEE Ta/Nb LEM AR, EZR TALA T GEFHR S
. BB T RIEFHSN KTN &&, — R 00°F 180°H B BE Mk,
WA RGE T RAE LR EFHEENEERYK
Yi2s Va3 Y BEBE SR AT SR & A k. B F KTN && %
EEEZRMEE, EKREARTRE, ELZHER LEARMHME
X, IE B X BE , X X P S R A D T AR R B A B HE , B H BT Y
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e B P HERE BB =M kT, IR
SRR, EREERIBTRERB —MERH
REHEETEEH ML ARERAHERBEE TZRMHK
FE. AP ERBEGHNERZ, BRI RERET A, A&
AR R RITB S S AOR R o b R B A R R B SR B R SR, R U
ST FRBRZHER TSR - ERORERE, AE
BB T EILET IR TR BN HSE R, AL RANSENE.

ERWE ABERPERSE, TERFEHE, & AERKKNK
BHH2 , 7 E MR R E AN AR #8277 X, Bl UM 5 5 #
FR T BREIHFARRNRT BT 0P EIHREH R
¥ B R AR BE A LA BT — R 2. 7E LRI S A K g
B ST HEERSEREM.

B IIE A 3 B IZ 2 B AR X IR R A X IR R e i
AHEZS A BRMAZLEHENHIIEN. B RN X5
Sy B IR0 N IR RN IR Y B Bl R AR R . O O
R B T 5| A

R AR A N A SR E X SR o 5 B B B R AR B LI B
T 7 A2 Y , BB R B R B2 O R AR O 3 AR S R LY
#.

MR F7 2 AR R 3 R A KRS R T3 R
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REEAIE , XA HFRS , EL R R U LR M R
th, Wk B3 B R TR MR E EERM M ARME S
RS FERRTARY 8 B R L R, (e S
MY HRATESR, BERAT R TEIBRAFEYN. HAF
LA P, B F 4k 77 70 SO U R BE AR B R R e AR AL, He
PEHZETESAES RERERY B ARFHEHORE
R

3. BALEKR@BALLK REERIBTUSEREK
BTN BRSIE P ABEZ R EK R E, 525 A R
MR AR FREREN, SH-UANCEARSEHE
8 AELBAE — U T1BT T AR A B 2, b A 4 7T &b T - T AR
ERAS , B F AMTHE SIS R HHIARA R X @ik B KT
el A K R A SRS, SR E SRS
BRI R.

REEKAEMREESREEREBEIMEE. YAEKR
SR e B R AR, AR R FE ST B WA R R B, L T E R B B AR A
bR, DR A BT R F RS 2 S 4.

AMBEERAT BRERNTERSN, BN ERREEK
RERSSEMREDHFELIR. 2EK, IRABERNERL T
ZREKAEERRE, ERBREEREE EW. TR
T IESE R RS L B SR AR, XS A
XS SR i A KRIEIRR R, R —EH1EA.

BUTERE , ANE W H K SRR OB B I A1 s T AE &
AR BETT YRR E K. SEESEE AR, BRER
FiE LR G RE, HREREN G, REEERRE
KEHRERE, REE-BEX—BNERK. XEFBLEMERE KX
BT, 5T L. BEEP S UL, EXRWERFT L,
e BRI R X B 2R — A5 A @ RRE, J
AN A LT e S S BT B G IR, (B R R
WHHEE N, LR R E LR T REe, & NS SIS
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A B, BT M A KA 25 % ~50% . (HREXE L
R TIMRE, ST R ERD 1 REEK, WHEK S
RMRHERRSERTEARBEHERMRELIRENSE
B HT B — i 5EK FAF E, Frank %0583 b4
MR RSB, R T Sk K R b A SR L B R L T HE Y
ARG, XEETRY AR A ERERYIRMET
RESERNERIAR, ERELR L SIEL T X PRI ALE
ERBTEE. ERASEREEKRE EAEL SETRE -
AR S b 6 IR i A 1 T SR MR RE 1 R 5 Sk MR BE
RBE, TN BH XREERWELRE HAEEERE
5T —B X — 2 A R R O 5, T R A R AL R 4R E R
M IESE A K. BRI B A5 SRR B, B T IRAB L 5, )
B B ERAUKREAASHELIREEREGHE, M
(R R A A< R R R o 6 A I BEAU AT 2. 1 FTOR.

- _f’_{r - NG\ v
\%\
B 2.1 GBS,
RAEHEE L AEAEMNER,V YRETBEE R VAN EEHE.
il , Zaitseva 7R B A4 K 48 K R ~HHE& S KDP 5 DKDP
AR, R REEREEVEEDREEBERAREE K
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L. R R E KBRS SAERTRERFEREA.

2.2.4 ﬂﬁﬂg%ﬁﬁﬁ[smﬁ.as]

ERMNF GBI ERRKEE R ENTEE, EARB
b g A J P P A K B R, 2R A B T A ROR R R IR
R FRFHRERE R TEBARBERSRE , EREH R
R T &R FRE G, . 5 R AR .
FTE 5 BT IR S5, 3 Stk S A A TR O BU B ST SR A B AT RE
B, DT R T 5 B SN 45405 I8 TG PR 0 77 A Y RE P LR
S, B X T A A Y o M AT R S, LA I Y 3 R Y £
5HR®Z.

1. BAkem Ao —FSEIHERS T, AU &
By B RS A B, T ELIR B A3 A7 Ak o BT 6 Y 2 R R T o 28
MERS EAFREN, BT HRALEIFTEERIMTNE
BT JR TR X STEATH TR S AR E —Hr
BRHI ST R B W B0 HEER X RIS RS, X B
BRI B, TR B AT R, AR R E R AR SR A
K& BEEEZHXE.

2. BAGMOLLEY BESHBRERESELILTEE
KANKHAT I8, T4 A R R TEAME I A5 BRI,

ek S 2 0L I BRIR T R RR F AL

kB (145 XRBIGERAERPREFERNEM . ER2M
AR HLE A —HER. AEE PR E BB A, BIRBEAL5H M
TIRIQLGE. R A S Bk Rt bR PR LB BT A I
By S bk R EE Y, R BRI, AL SRR A HALHE
EEE/D.

mhe: SORLEL R GRS BB R BTN AR ES
JFR T R S '

kB U BURL LR S R G R ISR T
PRBRBE. X T IR BB S XXM E SRR
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3. BAGMRBYLELIRINE PHREINAEEEH
BB B B B3 R 6 B AT, BER A R L2 AR R
B 4% % B %8 (phase contrast microscope). #4> T ¥ &M
4 (differential interference microscope). 4 F ¥4 K B ¥ &=
(differential interference contrast microscope) MY BT EE
& TR A . 18 I (etching method) , 4R 4 3 (decoration
method) 7 7 AT §H MO BT LS. TR R A G H R R E
BT T HRERWE, N T S EEED RAGE, SE
R R GRBE AT RO, X E A B S M &AL BHMEE. &
B8 A5 Y BB SRR B DT (Abbe) 48 HH A BR i - Wt 7 B AN
A BT B B AR R % 0 R BT AT S B B R AT ST Y B T W TR LA, R
HUFTE WS AT ELTERS 5RE BB EE K
H. '

WL 2T B R FE R B R RO R R, B W ik
T, F U 4 45 1 o 2 TR OR S 51 A ) I AR 3 3 A O 7 A R
S5, T e 42 4 ) R S OB B S 7S SR O k.

4. X Mz X HRUSEREERARFRBSENYAMHE
X | BRI B L B R T o A A M B A A T R R R S
PARIE N

B F R E X 5RATH AR EM RSN E & i AR
SETIMER BE—FMHRERE S B BN X HEKTHE
B, BRI B P 3 S i e 9 A7 S AR R R A AT K8 L DA b B AR
KHYBAERERIIBENREUREEWETHEHEL.

mEZHERARBRBEENS NS, ARTRRENRER
FHWESE, AENETEABRRETLSEGRSB W T LRI
K.

ik R ESHWBRER A I X RF &R, — Bk, Bk
EARRFT MAERKEEARH, WEEREAR T 7 LEARR, B
RGN ARG, BEERERENEN, BE TR X f#4
ST 5 o A A B ], B o 4 SE 1
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AH A X ST SR B 5T R R G5 e e, AR S R p e
I 43 F1 R 52 % 3 4> B9 4 5 4T B (diffraction contrast) L R K X
SRR REFRBABRETRENTEHOE. h T ELEH
TRHHH X HRXERERESEBT EHER L, EW. 5H
4R (reflected topography) .4 $2 AR (transmission topog-
raphy ). 7 % % & JE % R (anomalous transmission topography).
X 5 7 £ R (double crystal topography), [ # & & % # R
(synchrotron topography ). X &4 JE £ AR B8 45 16 7 0 % & D2
WAL, OSSR B R R 14 AR B4 SRR R 4 A i 5
BEAREMNEEE FPEHESEA THFERMELERER
R, T LUE R B B S P AL A B - WA T AL T R AR L R
A X SR RREHRREERERE, THREEREBEER
IR RS , 3F T 0T S ok AR B, X X SE AR R — P
BAE NS, WR—FIEBR IR

5 BHARHEREAR HHRKIE B MBE (scanning
tunneling microscope, f& # STM) 1 & F /1 B # & (atomic force
microscope, fi] 5% AFM) ¥ # i 5k 13 # 5 41 B # % (scanning
probe microscope, SPM).

(1) FREE BRESTMOF A T BT 75 4 # 8 5 BB %%
R (BF MBS, HL AR AR REGE BE. S8 T STM, A
fr1AT A 32 R B AN R F L d AR AR R T R R T A HEFDR S A R
5RE FREHXHYE AEER. T KT AHMEEE, thxt
LB F iR A EEER. STM 75K 77 0] L #y 4 g3 o]
EE 0. Inm, THEEE 1M LA 43 #EEFAF] 0. 0lnm, B HBF 5T
AR LR M —FRE RS E B0 TSR IR
% R RE R SR,

@ FEFAHBHEAFMTTHFREE (rBE)EREH
BILEE R, ¥ STM H AR [MBTR B T —4. WA AFM B/
TR % T RN B, R R B) h R4 A R B 45 A, o]
BoR R BB, T FRBF R AR K (em) B GB &
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BE) FEHBR.

6. i F AT IE M K R F 4 LA R

(1) W, ML RE RS FRN— N EERIR, &
1A B4 T 6 AR K , 6 B R R 0 e 2 1 SRR T, R AR E R E R
. :

W R — & A ARG, B S A RHE L, W
RAEHERME 2. 2 iR,

0

He-Ne #0638 Bl sl iR ¥orshEit
22 HXHIRERFER.

BRERDETEREMBMEZ N, ARG EEE
W BN T AT B PO BN BT H SR A B K E (o) 5 B/ ME
Tmin) 2Z .

(2) BXHEARBLIE. RENZEAXTEELAEELR, XA
LM FERENEHER S AME, BT RASEEE
T SRR YEE S B 2R KB E IR E LTI E R HES .
W B N-3500 J6i4X , Lambda 990 J6i{X 2.

(3) SRR 5T A 4 Y E. A IER R OE B S8 1T
36 T 0 4 A B A B 2R (An). B B IE 3RO B B A B OR AT
W25 3 5 1A 4 4 Y6 L, T B SE A 1A R B o BB R, i — 2B R T
B E AR ADE RS e AR A EE.

(4) FEICIRE BE. WK 37 57 o525 5ok W & & i i
WL, BT RAE Nd: YAG BOeM & B kb #E A=
1064nm) , BEYEESR] N 107 ~10° fkop. S ARAIPLEOL R BE 2 IE
KENRFRERBEENZRZ - HXRAREMEHRTEES M
fi.

(5) gk R ey B OB P R S s 88 (TEMD KRR TR 2.

Boh, B RERERE N EERI SRITHECHOF X,
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M, B0 T SR RS R E AT R R EER
(AL, W2 R AR B 3T 5T R AT AR, — MR P /MR 1) A R
EZ.

§2.3 R 5 R B BT R

7§ 2.1 PELRI T ERENZ RENAEBOLARER
S B AR YT A SR, T A A X =R R AR &
EPVAS R 3: 85

2.3.1 HAHEEHRGC

WA R B EELRRBFEARATHEASEFEER
. EMNREEBEEAR DHIEAR NEFSEELEFT LR
BEEESCE, ERBF. T B B MET LESTHEER
KRR EEHI1EA.

/T, BRI BOL S I BT RE IR B M MOL B BLA IR, R SR
MBI, WA BOEE B BB A SRR, TR A R
B I WOLFE B R B B HOE, SRR BHFMOANCENEER
FBR ERABLBE RO BRRLHROXBAAREETREBRIE.
AR R ARG AE. AR MBI RERARNRFTOT
AR -

() BERIERERE RBEK.

(2) A PkRESS SCBLAE AL UL A, B4 RER LB 90 AR M A [T
Bo. R BEAHE Y KPR R (An).

Q) BXBRER, BELEER.

(4) SRR REZK.

(5) RO FHERBEBER.

(6) WL tERERR R BE B R . IR, 15 B AR A SR R el i
B

(7) TRBIE TR KA Rk,
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(8) REFTFIL ., M KEEE.

TR0 6 F OB SR 2 56 3 & R BT, Xt R HERBEEAT R B
. L, 2EHS LR A GHRERD, EREREHREF
B ELARESR M, R EWE R LR EAHER.

2.3.2 EEEAHBE

BYREERARBEIR PN AEEEEEA. B A&
FE AT SRR 3 RS .Q FFE. BB S B R4,

MRS B B A AR EEER T

(1> BYCRBEKR, Pk B EEK.

(2) FeEH BT, BENTHEEKX.

) BREBER, EIEER.

(4) A FREE/D, SREEL, BB /MR

(5) FIMGIRE S EA.

(6) Mk LR E . A H®, 5T mI.

(1 BSHRBEXERE KR THEA.

2.3.3 KFERE

KR REE R T 2B FE Ot BRI DAL
FHEEFZTE, BMEMHE R T ERERZH A EES
BEir Lt REERAWT .

(D MAFEHHEIRAE TRER LR

(2) BBIL T SRR YT 28 B B (MRS 7R 6 — AR X 52 ey
iRk R, EER EIEEHT MBS AL OF BREMFHR
WA A E R, IR AL d A GD BB B KT 6 B A 1
Bt L&Yk R SR

) AMIMAHR RN EHDEARE T EMBBAIH
BEFEH I, R WERAREIE 3 N HE : OB MRt
MATS GDBF G HNZ MBS G BRI eH 3 6
I HER.
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(4) I BHHRCSHRIEKEAFT G-I EE
FiE, ek B E L ALY LR ALY ARG BN
BT OB,

(5) WA BRRY S ZH N AR ENEALT 4
A FE RER . ()42 BT GDBAEECK; GiD) A AL LT ;
Gv)YeiaBs.

378 s A2 R E T e i B B L& E AT

(1) BERB 7, EX.

(2) FHAEShSHE G KA R BAEAEEER.

3) M ERYEER.

(1) £RFHNLHEER.

(5) MR R BN ERBHARBEF.

(6) R BH s WU REE /.

(D BERPELEREEEKX.

(8) HE MMM ILHS I

I GE3E698)
1= FOFRE NSk [ RN 7 B

(9) FHEMESBKREREX.
(10) JeHr AR RN R i A BE 4.
(11) REHEESIHRT 5T MLE.

2.3.4 FELMARRENFA

FERIENZREN DR ER—. FRBEEET K, T2H
TH=%.

(1) I SLT7 s R AR

@) BOOWEK . ZFRE EFGE AT RARE, LA
XN HERE—H— P EK @>2) MR, W 5 esES.

(3) SR AT RE BHER EHARRE. LEIEY
Fo R WX R 3 PG

1R R BT 7 e BN R 4 26, M B] 4r A TF R =K
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(1) BREHGEH L BMERS) &K

(2) B (BRI,

(3) B HEEFSLERE).

B AL f RS 2K, WIS R T IERI

(1) FALIERENSRE . TR RE, KT OERRE,
BARLL P EREL IR EL BkRRER IR K M, K BRI LRI F

ik, AL S Y AR

(2) FHAERENERE . AIAEY FINERRK ERA
B (%) WS REUREYR UM EE.

THL S HHLIRRE N2 R IR R A R R BT
FE. A H R0 M BRI IT X,
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S=E BELRRERG
BRI E

X B (N 6 MR S A s 9 B (KDP U KTP 2D Hy Bdf b
FELRME S Rk, PR WA R AR LRI R R & F PO, &
B,PEF5 O ETFRHULMELE S PO, WEE, 4P IR
FOFUEESOCE, O FFAuTFHEEEMNMEATA,MHP
BF5 O K12 RHFEEBSCRMREER B RREIL M.

KDP &k 5 KTP R % & BR&EEH PO, ZH ,{HE KTP
mEEMTRT &% PO, BH S, ERA TiO: NE&EHR, T H
TiOs A& EF 5 PO, W &M HEME , BT - —TiOs—
PO, —TiOs—PO,—--584%, X [F & KTP &M EE ¥ 2E
EKF KDP @8 T EANERTE.

KDP A G &R MK BB K kK, T KTP ZE N SR
B EKBRGE AR, MR TR E , W MY
mAEEFEBRKES.

§3.1 KDP(KH.PO A & AR

B MR — €41 (KH PO &4, % KDP @ #. KDP Rk #E=
BTFBTENRR, KBN Du-42m, 2 [E 8K D-142d. KDP &
R EESNE A — NN ERE S TR EHEES RN E
¥, RE R4 &I, i 3.1 BioR.

B TR R AR X R, T R A R AEKINE, B
I YA AR LRV Y 2 St b st R R B, 5 F . KDP di ik 44 45 1

: ¢ 117 »



c(z)

(101)

by)

L~

//'uw S

a(x) (/00

©17)

B 3.1 KDP SikpysEINE .

BRmE 3. 2 iR,
KDP kR —FUBEFRI TN S RE A, EHEH S, P

3.2 KDP R&ryEmsial.
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FFMO BTz AREREBNNRAER, FLUNBESR
PO, M, 84 P FHFHATEMENE & AT 44 O FFH
AE. XFHERUE N EAR G EERRXEHFH.BPRTSK

AT ¢ W7 oo B RIRE S B HER 4 PO, R X AR,

B 5 A TE ¢ W7 M2 co BER LA 4 A PO, BRI,

B4 A PO, WE L 3B IR A/ O T 51 EymA 45 PO,
P TR A L O BT L SRS X A TR IR A L
O FEFXMETHAMHALEG L WAL O BFUas
B XHFEHERILERN cMBEE. £ M ERT HET
HRLEFHA O BFBEWIERE, T RAHA PHLE, — 1
3 B4R BT ) PO, X, B — /M B U & T8GR, PO, E
RS AR SR RN AR R, T B K R
£%,.840 K EFEESG 8 ME4EH O BT, 3% 8 MMM O K
FAA HHEEREYTA PO, WIE K, 2 — A b8 B & DY i
PRI S A B F R F L PR F 789 PO, WO M 3t LB T, B —
A~ Ho 3 8 g I T8 e ) 0 69 BT &b 7E B — (001) T P 4 PO 7 4 3E
WA,

£ KDP Rik&M s, BREAEENB SR, ERITPT
EEEREEMHPO) 5K FFARNETRE HEERKS
KDP 77K ¥ W 7P L B R ) V6 . 3% B2 B 8 30> 9y W, KDP
SR IE S WY , EER H (H,PO)~ EH.

HA KDP AWM RIA S, S8 KDP Bl & ik, (L8
XA H Ak AH,BO,,A=NH; ,K*,Ri,Ct,-.B=P,As, - FEF.
KDP B &k B —26K+ A BEM KB RE, 12 HRR
By — 2 3E B 2 B k. FEHRIE AL B I FRORE , SRR 1R th
HER.

K KDP A S&ASHEEFAROD ETES, AT
@R RN 4R, XA KDP A & 28 B R 4k KDP & 44,
h%BXTEHN AH-.D,),BO,.. #l i KDP & & & & %
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K (H,_.D.),PO,, & # DKDP k. fift KDP R&LH XM AR
BA R EOE, AR SN RN DB AT BEN
B0, B0 B kB TR ELIRLBE (T FH , G Y B 0 R UM SR

KDP 7 5 ik #-2 M K 28 E K (D,0) 3 W P 4 16 ORI, i ik
H K B IR 3h 7 SR B T U A oL A . i3 F KDP B G R 7E K 3K
BABRBTYBRERLBERIGEK, ABRNERER
B, B, X R Sk — IR B RAKERERRER LA
K. BEEKEEMAE 3.3 iR,

B33 KEREBREBRREERKERER.
1. W% DL,2. BEK3. BE 4. K5 FRE
6. FRik;7. LLHMT ;8. B, 0. HRH|IE 0. BT .

MK EKBEB AR KDP B G A BH BN ARERE
BRESHT B TEREBEFEREARTHRE. ERMLEK
RoT R e L MR, B T B MG SEBE S, 38 0 7507 % L 352 ) &
ERSBETHRREE, ARG AL THERER N, HERE X
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Hy kR B, DA AR 3 VR ATt TR R SR A SR SR A
K. BB B — R B T R R Y R B A B R R
HEFEEAMBERARS REEKEEHRZEEFERER.

MAKBERPEK KDPRSEA R REREME AW ITRE
BB, E— M BRERH OB R REEKFENY B
B ANBRRGERAE E KRR REREN ERETHA
S ML AR, X4 KDP B Gk Kat, BB A B MRk E N
O EMRANEFT  EBRHBMKEY o, MEKEKFEHE
RICE N ¢, BAR, MBI R DT : ooy <c B, Tl &
REK R, YBBEEAKDIIFER c<a<co B, MRERE
##. #1148 Noyes-Nernst ¥ # BB, Y R £ KN, RiTERKF
HHEBEEEERRYHE o, EREANBRKEREZEH
AL W E S c THRE o, FEFVBIEH.

EESMREBBRPHYT AR D, 81§ Fick ¥ #UE#,
HRAUR AN EEBRRT RABEY BZ o BAUERNE &
MRBN A _

%=%(C—cl)- (3.1

WHRTBUR 0. NMBWKE co=co Bt , RSB WE LT
FHRE, XENBEBERERKEAER. Ha Ho ZEQK. 4 &
YIFEHT BHERMSEERFOEAKEF LB THE, XRH

D
3 =) =k —co), .2

A, HERKEREH. HXG. 2DTRE

o DufBc + key
! k + DL/ac )

# o, HAARG DL, RE

dr = k+ D./o. ¢ ¢

EREEER o, TRBEEE KRB ERIRERR
s 121

(3.3
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Ldm  RDUBD , o _ RDJ8)
R = o, &t —k_’_DL/ac/Ps(C o) —_—k‘f‘DL/ac/ps Cy

(3.5)
FH, Ac=c—co» FR N W W A 1L AT L.

B 5% (3. 5) ] WL, KDP B Sk iy A K (R B HEHE R 9 K/PW
BT AcEREEER LT BAR D MIBERYT BE 6 HEE
=,

TSP A SRR R AR B — N SE R A B 5 IR, B A ARAIE &
REMET, A THEREEKEDN, MRRREREEKE
B.YE FE AL, KDP Bl R A E K ER EERR TS RY R
MEAEERATNT BIRAREFENERTRE 8- B
L, K EER)E Diye—e IEW, M5 & BEMR KLIRX
G. D] EREHERTES, DM c—ca BUAK, A TRE &
KR, LFB/NNERY B2 0. WEE. BRT#E 6. (&
BSHREEA R, B S BREES T, M AR ER T,
ARG S SHEMIEHEE « REWT .

8. = 1. 61DY3rVsw™ 112, (3.6)

MR G O W, EBRY AR D, MBBEhHRE Y

BEARBYHFR T, 0. F ol BUR L, B, 5 T8/ o B, 0
IR I AE R T o, AT T 7 &8 555 30 B 52 HF &0 £58
R M 2 R e KDP B . SCIOAE W, 3K BE S SL BB 35
B4R M KR R H Y.

KDP &l S K ERKR T 5HHRT s BE 0B
SHRREEKREEHMAXE, KDP B S KN AT ERTE, L
R LR A K A TR T R A R B RS, T A
SRR AR, BLLL ADP &kt K 9 I 5 B 2 . ADP % o
) NH,H,PO, 4 T2 /K& NH B FEMAS H,POr BFHE
KA, Y E%H28 ADP Rk EKAER  HMELHRNES
K4 F, BBl NHY #1 H,PO; BT R A\ &A% AL, B
I, 7K & NHY MiKE HPO; BTBIE H T4 A MK Ty
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EMEARTAKREFESREENER. TiKE NH fiKkE
H,PO; A HESH KA FHE, HEEHEM PHERX
Z, A FEKBERPUKE HHEFHONHNWEBRELE H'H
FEHFME HO A FHL,REEEBRRSIEH  WEEE SRS
SEH.HBFE HO A FEERKEERFHO G, BHTE
# A IE B, BTk & H:OY B Tt H.PO; BFRA#HHERSI
F1, W% NHf BFEEHBREERD. YBRAORE/EE N, K
HHOTEFIREHA, X HOSFHEEH BTFHRKE
H,O" B FJ5, % H,PO; BT B ki & EHBEM, B3 NH
BPBARMLAREBEHEE, X EEBRB P KE HOTHKE
A, NHY it 7 70 46 3 BE ke, W H.PO; B 75 0l 4k 3 B W8 18
ADP & & R A KL B, 1 A 1 5 B B i B v 7l 4k 3 B 48
IR —FEATRE. LR SR — BB RREE,
AE 8 NH 5 HPO; BT 276 48 7] #4 By 0 Ak 5 , X B wT
8 ADP S& R EAKEE AR —A B KME.

KDP B G EREE . RTEELRAWHENERERE
fh .2 EREERBREXE.BEPHRSEFRERFRE. Aim,
W P ) 2R TR B TR R R A I R T, X AR R R ST R AR
e BEHFERBER.

% F KDP B G35, T B A R, %% B
BT RAEHERB S o>n) , ENPREMIEREAFERKSE
KA, FH LI, B A RV R O T, BT 08 A 6 8
Sellmeier FRBHERME; EIERMELEFE, rERY /&Y
AE DCER 2% 4 R AR, B 2R B R R 8 R e Rk, BY
KAMHEAXMR, RS H REMMEALIZER A 6.) K/DRE.
HEHF&ERENABRTR,. ABRIAHE BT ESE, Al
KDP @& 8k, il ADP 5 & 512 K 8k stk %5,

KDP & k35 B A K B FESSNY %, © R —28
A BT R, LR — KB ARNER KBRS, X —FKE
HREBRAREHFLERK B85 TR, EHBERMEK, s
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B 2B — e R R
§3.2 KDP A Rk b4 &

KDP,DKDP #1 ADP @it &R ANEAREH —K
HEEL B AT IR R R, X B RGN E RAE BRI IEL
N EE, BRREANEICHE, FIHRR, 5T EIAMARE
B, BREHEHEERSTERKRBRAR T REE. SRS REEA
&, B, A S M LMERES.

KDP B G&IE | Z 5 F M E M. S &% (OPO).
BETEH B YRS RHE Q FF XM ERKESFHERAS.

8 ¥ 24 3 #% B8 3F (inertial confinement fusion, f&f #% ICF), B§
ERHBERZRAERA R FHAHZEBMIRS, ROER
MR TEREKEENFJER, FN . XEEHERERLRE
(USA ,Lawrence Livermore National Laboratory, LLNL) ¥ E &
3k % B (National Ignition Facility ,NIF) , - M K B /R OE &
% (Laser Megajoule System in France, LMSF), H & #
“GEKKOXII”, P E M “Mt 1.7, “Mt I 7%, MEME X RF
HARBETENHE. BENEARERGERREERRERRTH
RO R W EEFHEMS, RE S ML e Kbk
AW, BERGEM L REEEEMAERZSE, RBEKAXR T
KDP (X DKDP) & {& 2 B 6t — 7]/ F ICF M LR 2% R ik
kL.

DKDP # k7 KDP & & i[5 2 1L &9, % ¥ 4 b, DKDP
AR PR K8 L KDP S ik 89 5578 & , T B 306 #3145 B8 th. H KDP
RS, RIER ¥ R KDP #4/),{H2 DKDP &k A
A KDP &I KRR A MERES. . @ EREBERETE S,
= fEBWOL ¥ R4 DKDP & kB KDP B TR H &
Raman #{4 (spontaneous Raman scattering, SRS) #{#i. 7 KDP
Ak, 3RAY SRS A H BLZE 915cm M, 3F#E— 257 SRS 1Y
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W3R, i 7€ DKDP & &+ R HF M FH SRS # , KT SRS
fYREE. (b) 5 KDP # K, DKDP Stk i 5 6 B ¥R, B d &
i, B4 FHIELS MBI, ()OKDP &&R O IR YBCK, 1T
DKDP Sk 4T SR UL b KDP @k fg BRI T — M B K, N
5X 10 %cm ™. FiE A 55 /R & (Pockel’s cell) B B 6 f b1 6t

RAEEHREERTERERKREKAR T KDP & k.
HEERBRAKEER, ERKAPKREK, kR EMELURIE, B
J& SRR B B SRR, BT R AR AR A A B RSN, ER BT L
RIXERE , BER, AMIERIEREFRBAFTRT,.FBT KDP

R R B A K AR

3.2.1 KDP B REREEKINFHR

20 42 80 FEA A, B 7 LLNL @ T it 7 L&k iy ICF
“EEL”(NOVAYKE,10 BRI M E B A 40k], BEAK
R KR ~F KDP & G4k, ARET A2 , E I AMEFF 84T T 1R
KR~ KDP(DKDP) &I & & 4 KB 5%, 20 4D 90 ER0%0, B E
Cleveland g: &\ H] AT IRER S S P A A, H AR Kk 40,
it 1156 5 #RHF ) 55 0 R K 300~ 400mm &% R B M KDP &
e, BOEIRAE B EA B 15~20] /cm?. 1996 £ 1L R K2 Sk bk E
RERERECLRFAMAM B RE R, ERENER
EEAENEG T, EKH 260mm X 250mm X 870mm HE 140kg
KR F KDP @ik, 2 A KE AT 3~5mm/d, LIESEH
MREEKREERET 3~5 1.

20 42 90 R LG, KDP B A BE A K FEARBR TR K
RIRBE S5 AR, 1990 4 Chernov M H| A & R ¥ 5 (5mm X
5mm X 5mm) & AR, KB T EE N 800g,z [MEKEE R
40~25mm/d,x F1 y BRI E A K #BEH 20~ 256mm/d # DKDP
mEERN T ZEREME. 1994 FHENERBERYREWHR
Bl A - 50mm X 50mm ¥ f 8K PD E T, B JLikiE s,
FrBUE Y RE R 45 BT , 38 B AR 1 A AL 5 5 B /MY KPR MR 5
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K TRERY 116mm X 118mm, Bk 3300g B EEEREH
DKDP 5 1k. 1995 4E Zaitseva 15 T DKDP ¥ ) & € 1
REMGEEKGET, KRBT RRNERREE EREERKE
&% 70~20C, T H R REHHER T, #7 T RREBR TR 5~
16cm B DKDP @ik 4, KB T 10~40mm/d F K EE. 1997
4E Zaitseva IR A SR REFMNERBAR , BKELHAT 40~
50cm fJ KDP Sk Hus 4 & , 4 K E B AP 10~20mm/d, 3T B
THREREHAKESSBEGEXERE TRAEERE. FE,
Nakatsuka /@S SMMEER A B, £ T KDP &R H
60mm X 60mm, 4 & £ & # i 50mm/d # LB & E. 1999 F
Zaitseva FUNEIT R T W EES RS, KKHBER THR
B, L 12~15mm/d BEEAEK T LE B L 50~55cm B 1K
L% . mOLE Y S B BOCHE B A KDP f1 DKDP &
Pk, 2001 4E Zaitseva fl Carman" #3587 KDP B 5 i bl 4 &,
R R B AR Imm/d EFE 50mm/d, K8 S
R R HREET 90em, E TR EB-KH NIF 28 EL,E 0%
BB SR A, R 348 T KDP B & s A& K o i
IR B A AR R, TR SRR E ST ‘

() REEKERWEBIE, TR ELEZHBE R T KER
BREEKPOHEXSE  MARKBE BFRIEME EKEEM
AR % BRI AEK T KR+ KDP(DKDP) @i, £ & R
SPIE BT 90em, MAERKAPER 1 Z 2 M H A RKRBEERESLED
FHEEET —HER, Vit R sk Nd 3380688 NIF
A LMJ #4t T X O &% K& KDP #1 DKDP & & #1 k.

b) AEEHEREFENXBETARF T EIRNERKY
REA HIETKEEERKERPTEERBERFEE, NTT#E A6
% 2 Y7 V0 V8 4 B DX 1) 3 A7 Gk S T R A K AT 8 o kB B 22 T
RXEHFRERRA, REBESREARKZH, BREERFHE
B2 H. SRS K EE (70mm/d, G R B 90%)
AR, AGERKEEREHBEE, FXBEGT,RBME R
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B TS MR, TR R R KW B 5.

(0) TEXIW b 7Rk T o B A T MO A BE KT, B b A e DL 8
WL A 2 = O 16 A L T TR ) A B B T VLR 5 1 4 A R ik A
KRR, FOR PR KL SR T B AR T, Bt
HERIALEMENRBE. Ao, RESEERERYT BT X RE&
H L G B TS LR, 7E e ML BE AL T o BRAY X B B R
NN R A I RIS T R S R G SR BN S,
SRR A T b3 2 BN B A R B A . (4R 4580 X STAHT
e P de B T R WL A R A 7 A AR, LM A 4 e 4 AR AR 9 L 4
55 | RO ORI TT R 0 A9 K TR Sk Bt B
B, 45 A T16EGE VLI 5 4 3R S 1k A g BL A ML 38 . T4
KRNk

(d) Heii A R EEHORBUR BB SR E R R ER 2
A, EE RS SRR R E . AR A G SRS
BRI E B U R KA R, R AR KR
<} KDP(DKDP) ik & EHEEEH.

(e) HUm 1€ o bk X BT 95 8 b A 6 SR BB AR R T L B R —
FR TR, B ST R A K B AR X R R R — R
FBREGSEERHAT —EHHERL, M. BRI R i
MR T, RS S0OVLE . EXERE RN AR & EEK
R IS 0, B s — B A

B2, RABEER, MR RREE R, B
AR R R A B B0 B8 P R R AR K AR R AR < KDP B 5
ISR, 2R, B R A 1 AT P B A SRk 2 B 1Y
XA

3.2.2 KDP BR&HELE KT AR

KDP M@ REA K EEEREE, B RRE L EHBEE
KEARME, EREER -BBEERF LN M RE KT

K F B 1R 2 B 4 K AR K R -F KDP(DKDP) i 4, 2 v it
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RHE &% 5 5 (KDP(DKDP) | & B 235 B. ¥ % WA i f g
BRR&E 70C, BAARRH& LRERKTTEME 75~10C
18 X A] AT

1. B84 ¥ KDP & &4 KDP(DKDP)SEEH R#N
Dys-42m, H A K ANE R i —H#EE (101 AT (100} B 8L (R
B 31). TxKBMUKR ANZRASEEH TEEEK
KDP(DKDP) & 4 , (U fR i (100177 3Bt (101 ) EAR BE A , X T
B ¥ 32 B WK AT 1 R BE Y SE RS, B O 2% R B 2E 28R (the
blocking effect)l®1, {100} W 3LkR L RAFAE K , XHEA KGR, &
RO BEREREANBE RO —H KB EEBIRTH &
HEED T EE. MR ER AR E RN Rk, LIRS E R
5 A BE 4 K R~y KDP (DKDP) g £k, (B X Fird T R i o7
B AEKARK, B MAERMKEX S BT ERBEHTFR—
4, W1 ELK S DX P L5 35 B K, I 1) dl fR A & P SR RE 1o, 5 S 4
Y2 R B RE MK

KA AR REF AR, RTBAE T EREEKFARN
PR R , B0 40 SRS Y R o B A A, 3R T S R A R A BEL K
BE , #ETH (101} FIAETE (100} AR REGE 3 S bk & , X FE R AR AE KB B
KR ABRBTWHFRHR T lem®) , ANTIL T S 4
K8, ARRET REPHRENSE . ERTRENFHE £
% B KWKDP(DKDP) S A 5 R B R (A RFEIEKMY
KDP(DKDP) &y LA 3. 4 frs. B R R A A RFRK
A KDP(DKDP) di 4k , 7] 3K 18 ) F 3 5 A9 0 B K R k.

2. BRAR AR AL WA TRE YT LUE S B R
PR VR4, “W%%%E‘Jgﬁ%(pdythermﬂ method) , X Bl 5 B
REHERNAIHEE —ERE, HE - BHANLIEST &
BB RIE, AR EE . AR R . g
FF 8 8 FE B (isothermal method) , X F ¥ i ¥ FEW M T
HBERZELMENE Ac<Acn:WBE, RAGRBEERAE, B
E—BMAN AT SBERN L, XBEH KRN ES, B
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| R I S R B R SR AT R

\
\\§ X 7
N\
N
B, — - ——— {irpleR
S SHEARA
(a) (b)

B 3.4 KDP(DKDP)&#&H K Hit.
(g bORBEEEK.
MK EABRPEKRE, REERHES IRETER

Bt MO BE , 2o R B RO, o A R AR TR VA VBB A A
BSHBNRESEA LB, SR, B mmERR, KR
EERE,F5THIAERBEN.

BB EREEME RS, E W RS R
A SR A KR R RTTHE

BE ¥ AR SR A KB AR AR ME R, A TTEERINR
BB REEN REAERHEEE. SAW 2z YTRBEHFRE
# & KDP(DKDP) § t& , ZER KAy S f R T KA, B A=
KERPFHAT R&G, BERTUREAE K. AR REREER
EEA SR EEREG THT, SORFRE/D, —BHAR
5, Ze L SR A K, BB RO & A K okt AT,

KDP (DKDP) SR ¥ i B 2 A 1< 785 22 76 775 W W80 o 1 70 B i 3L
AHI B &R RETHT, AR EFFR AT M Em
BREH, BRI AEREERKERE—RAVEENXRFE.

fopuR bl ot Tk =Yiede S Qb3 0 F- ey @R F: 00

0 45 [\ 4. P R RV MO B AR R R BT R A R A RO OO A 3
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FOERM, HERZ LR E R
il KDP LRI WK B (co) FiEA AN
co=0.15654+3.0017 X107 %+8. 5768 X 10~
t=10~807C).

At ] DKDP (90 %D 47 # I W ¥e B (co) ik R 0

co=0.1701+3. 4819 X 107%+2. 8062Xt*  (¢=10~80C).

BHPRBERANEFERSIBEZRBHNERERHELZ —.
AR RREERKRBARYLERRERBRAHIAE ZERZ, E
RAESER K IRME TEK. MABERROFEE FER
EARIB/AIEAMEREEBEZREZ BT ERMREE, &
TR TEFHREEK YVHESRHMOBERBLEN
0. 02pm L8 BT U8 , DA BR 2 AN BV 2% B, 76 V8 W i B, o
RIBBERE KR ERTNRAR -} KDP(DKDP) g ik 4
KB, BEAME KBS EE R ITESETIE, Zaitseva FUIF 1999
FERTRIMNEET B ARG ER, KKHREBEROAE MR T
BB, '

BRI MA BRI RS, EHFTI RO, ETRERKRY,
A REAST 2¢h, SHBEER FHBEMERE 15CU E,
BETABIBRE S AL EHY . BRE T BRMREE. 34,
HFRE. FERFSMNEXEE,NEREBERPERXBRELRAEEA
.

3. BRFAGALSERAAE ERBEMCETEN, LEMAB
WAL WG BE, 2 Y1 RF R, RSP RADASL T BEKRER . REELH
B, A AKRECERSETYE L. FHREBRTRE  BHEH
M TEEAZHE RSP, ZBMNT 80C, FHHAR S #
ARBAFABE,MEEHFREIASREKBNE RSP, BH,
YEWOR B R FR7E 80°C 44 10~ 15min , 3X kR 5% B 2 LA 34 1% %5 T A
M. REHEEENBEFRESER FRBELEEAL 1~2h A%
B EENR FRPEEEE—R A . HIEEN
60rpm , BEXE R ALK 30s. R MBS A] R 2~ 3s, X P HEH B F 1]
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AT LR R E KRB,

4 RtkAERAN MFSEEIBERE, UBUERE
KHE, RRENEKERF, EERREE. £ —RE N
B EAE (O TRAER:

pc, —m
a=c———0(p°_m), (3.7

KA, o 43 B M ARG MR BE 2o FIVH BB B » B A9 RO T
W, p HEEBRGRR,m» HERE  HEKAKYRE.

St F /AR REEEK, p BT E. 75 10001 F & RFL
Top ETTHBERGERMEEXTE. SEREH n=Ve R,
KDP Sy ihB 5 p=2. 338g/cm®,DKDP /&% & p=2. 359g/cm°,
LRV, W F] F§ KDP(DKDP) & & i i 8 LA RERUA R,
H W B o R BRI

KDP(DKDP) ik = $li iy [m B A K EE R, I AMHE RN
+1mm BRI PORR . YR EEKEE R 10~20mm/d B, §
KRB 58— K, B2 A &3 B BRet, b 7 85 BRI
B, MBS G et B RN L4558, EEB TR EBEERBERE
FmB R EMERE T, ARERIRBN LER LM E 3L,
FAXENSEEEKER, AkEBRSEER.

Y REAERERN,BARATRNFPEL. MREREYERE
BRFRXETEEN, , A KGRV LZBNMASZAHNZZR,HER
F—erEerE, A EATREPRY .

3.2.3 KDP HIRG4REERLS A HELLRE

KDP M@K T ERBRMEERIH, BRMVEEET
MBS, d R KB IR AL ETE ST R ARk M BT — Ak
AHERHENE, BEERECHSRRESE L ABEERB—-EX
— B iR T EEA WA K. B S RS AN E RE LK
M E 2 (LA 2.1). KDP(DKDP) A B R PAE KR, KB
FRITHE. BRPHEARECEDI R T BB REEKE
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. SRS A K BT 7E B e 3 T A R B A R R B A A K BE ST AE
B M ET 885 RE TN G EAITRR T Mki
K.
EETFREEXFAMEKREE R SENERERRX:
R = pV, (3.8)
A, p WERMEENHE,V IEAGHHLER. &1
(3. 8) T WL, 45 B Py ik W) LA S8 K ok Ak R B - R R L 88 IR A
BMEASGHHTEEE. BLMTRY O RA EREERSN
2WEEN,V SHEBALEME o WXERMT .
V = bfa, 3.9
Kep o BREEFH TR, VA SEGWROELR B I N¥FR
¥ UEEIIRDYBRBBERHFAEGNBELRLEFEEN, LT
RARHA
B = Boexp(— E4/kT), (3.10)
K B H—HELEs AEK BB ENHMELL.T HBE £ £
Boltzmann & #X.

BBRG OAMRG. 10, EHYLEE V JENLHEK o K
T BB K. BRI WA E o EAREERKES IX &L K
T RA B . 0 A o bR A B N R AR KR — 8
T R 58 A .

PSS EIRE p RHOEENEHRBEN, ERBTER
BAHMEREn BEEHMEE A ERKEMER LR - A
FEEBER L. (SEERIE p WTRRH

p = mh/Q19r. + 2L). (3.11)
MK ESE R LR 7., B Gibbs-Thomson AKX HR N

wa

= KTa’ 3.12)

AP 0o BERWRS THB .« HEHRLGHEE X 3.12)
R AR e /MUK TR AT A E 0,0 K, 7 &
N, RERBRE T K. R, BERRE, . 1.
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BN WP RE . RBRE ARG SY SRR
P A e T B Sl Ak PR RO SR S VU 1) SR AR R B, T 4
B K E, HEERMUIREERREKEG T, IRAEHE
KEERARY, DRERLHERZGT AKEEHRBER
i B A

B2 B R A R A, X R R R R K
BEAREEFEEH.

REFESREEKEFEXRMNE, —RYTFREN, BkE
KB BRI ER, & S BRI LK B RO R L B Ak
NN K, RET RERE. EUENHAERA, AERES
da b A BB TGO, B R BRE F R RO A ZE B DR E Y. B AL
FLWKkFERETRE, FHAMNEREZGT  EHARNERE
BEAEKGE, RN HARMENBEBRGHETREER, NTTHEL
B, L R R, AR A K#E B A K XS KDP(DKDP) &1,
HEEHESHOHER FEBESHR/PIRE B ENEL,E
BHaAE“EBERNAARE B, EREAERE, U HEH
EAEYE R, X B RB AR A ¢ DG B A A Ak

§3.3 KDP(HBiER S8k

AL4EK KDP S B EF RN EHELEMHE. B FXFHE
REZNERE, TURER—MEATRENKBEREZ—. 20
48 50 4R, KDP SR 1 o SRR 4G 1 o A 4, 3X Pl i R R 1R 48
RN ET RS, I H VRN EaERaEEN, Yt
XFRAEERRM L TA. 20 42 60 E49, BOCE AR HH
J&, B F KDP Gk BB KB IER MY % R BOM 85 89 #0611
BB ME , NIELL SRR S Br AR A R & f9 &L 2, 7T % 1. 064pm
PO LI AT = A 55RO A5 , o B Xt ok 36 SE B A% 4R
B, EW] 2 FHRIES FROC R 2094 %, F it , KDP &
PRt — R AR L B A9 B O R AR R
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I REAE S, B BT MG R TE R B AL B AR 5
EAHAR E R, BBOL S 5 B X R T KDP Stk 53
YRR BRA EE R L SGEN T — BT B B, RE BT H R s 3
SRtk Yo 2 B AR AR T MR L, (ELUR L 47 6 O JR SRSB4 RE L, R
HEFTER A AR @ik, 2 E YL, B T BOLBRAE S5
35 B 7 T 3K R 4 R R 1, UL R A KDP B & ik, I
M, A e 4k R B SO 340 B (B /9 KDP @ R BF 58, ST
S 2RI E .

He e RS OB HUE B 69 KDP Rk i 288, 8 T 14
FR A MO R R E A PO A K R X AR B, R
%A SEFHEEETRT XHEMNLE REBATRNET
X EAFR, I CBEASRS.

3.3.1 KDP Sk

e ILHES S, A% KDP Rk ERHREREESD
EEBNER SRS OERM pH A . R S RAE AKBEKX
R RASN SR REERESTRESHE®, CRR
TREBTHFGFRMEE, XEEMENTRARTTRT VAT
%t KDP & H Ath & g B .

KISV b A e Bk B AE — A LR Ay a1, B ¥ 0 oy Y LA
BRSEAMEELERSEEK IS REFHRM. 2 KDP
AR B, %R O KHLPO,, 57 4 H,O, 7 KDP B+, FF
# K*,Ht,0H ,PO: ,HPO? ,H,PO; S8 T. EARFE pH EH
%W, PO}~ ,HPO? ,H,PO; 1 H,PO, % & i & A /Y LB A
., B RER () Fit T RRR

%:DLi"Jz [M+LP£JE+LH_S]"
¢ kikok, ko, ks ’

2_
_[HPO"] _  [H']

a " P
___I:HZPO;:] H*}?

:ao

c koks

Il

a;
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_[HPO] _ [H*]
- c - k1k2k3 ’

Rlt,c JBERIR R A HURE , c = [H,PO, ]+ [H,PO; ]+ [HPO{™ ]+
(PO~ Jokioks ks BB — FE - ME=HANEL
. _[H'J[H,PO;] , _ [H*][HPOI]

! [H,PO,] *° [HPO;] °
[H*J[PO{" ]

[(HPOZ ] °

MFE—BE pH {Eﬂﬁﬁ?&,ﬁ]'ﬁ?_tiﬁﬂ"] Qg y Q1 9z 9 Q3 %iﬁ

KA EHAREFREAEENMBRERTTSENE ST, I
4 43 [POS™ 1, [HPOZ™ ], [H,PO; 171 [H,PO, ]2 &9 4 1 1l , 7
A 3.5 B,

ag

By =

o A a o
T 0.5
3
0 2 4 6 8 10 12 13
pH——>

& 3.5 KDP ¥#+[POi~1,[HPO.%~],[H,PO7 Jf
[HsPO, JREE BF i H 8 B 4 M4 6

ME 3.5 PA[EL, YAEWH pH EARF, UEKRFH
[(H.PO; 1, [HPO{~ 1, (PO}~ J#I [H,PO, I E: A B & B0 E ¥ K
AAHME. 7 pH=4. 5 48, [H,PO; AL 99%, M HANE
FEEART UYL, £ pH=3.5~1. 0 X[F 5, & pH {E 1 %
&, ey (HLPOL 1271 B 5 A #9 H B B 8 0/ 7E pH>4. 5
i, (H,PO; JHE B 5 F & E 2 8 b & pH {8 /Y W K i (K. 7
pH=3.5~4.5 BJFEE W, B A (H.POT 12 A 80 o A 48 X0 3.
HHPO, JBAENERKRETLZ — BRAEKETHEE X, R
MEREEKREE LMERETHTEHE BBE, £ A AR A
PEBERBAUL EMERETHE L EARRE pH ER R ER
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£ 53X BN KDP &K E .

Jc R+ KDP 5 B9 #0545 B K 9 R, A e 22
FREHATERER. FREREN, YREPELEEFIDR,
BB FEURREREET RS, 26 KDP RESROE
4% B (8 .

o ST ML R M FETE TR R, XS MR B S A
HERMREHEANT BE XEFETREPHEEIH R AA
— R B R AL AT T R IR AR, AR H AL ER
FRAW T EA R B. By 1L X EH EHFIREDHA
Sk, H A Sasake %% f EHMRBRA ik K EK KR KDP
sk, BN R A R AR H R AV AE Y SR R AV E W
BRPEEN WTRERERN, Y KDP RiE £ KeT, KA &S
RERFETESENEOCMGEERS 2~3 F05~20)/
em?) , e 4R 4R B 55 R 48 IR 9 KDP Rtk #E 5 5 B 8Os 45 A
BRI 3. 6 k.

[ Fseshsmmu koo fdk
10W 4RSMERRAE K-ty didk
20W e SME IR K0 R

Bl —

WOCHME HE (J/em?) ——>

B 3.6 KSR KDP bk ar WOt R b RE
SRGEHANERNXATREE.
B 3.6 FH[F I, 24 KDP Rk K i, EHAF#IM R,

—SH LAY R AR TR N i, T A58 OO 15455 B (R K.
ELFERBE AR T KDP Sk, HAERKERS, RiEE KA
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#2414, —4 100mm X 100mm X 200mm R ~f #J KDP &4, #38
A EREERAER, —RERA T RELHHE,XFEROER
B, AR Y AR 2 5 A 6 BRI R R A A S, R B, SR AR
K R~ KDP #m sk EERER -T2 EENFFRRE,
Pl AR SRR AR, AR EFEE B FERA 1~2mm/d $#
BT —MEEK.

HTHAKBE PR EKEERERBE. KR TH
KDP &k, U AFRBEBRWRE SR EARBEHESHEKER
MX R, B R RERAREE A RTIR T , IR B Y AR
R, WA REE KA RME. RIEREERKSIFERTH, A
TRy ERIE, ERENERKEERREEFE RN
PRAN BE B 3K D R K TG R E A T R A R R
BEESHEEREUML, AMNBEROERSHE pH HKX R, 2R/
WE#®ART KDP BB B FAEMN LB B T 5H pH HY
XZ. A, ERERBBEMAAE, HEELIY . FY . HED
SR P T4 ALK R, U X 28 TAEXT 32 & KDP &k
RS EA M. EREE RSB, 5 3T 5 E
SRBEE,HREGXERUBRKEHAEKEERERK, UER
Bredy KR FAERNRE. KRS # KDP &ik.

3.3.2 KDP R{kpoEEM R

MERER SCER TR BIE XK E  KDP st kIS B E F £
A=A, X[ R FARBH THEEFFNEN RERE
EHERSHXANNEBELIRAAHRS —HNEFERMEGER.
B, ZE 48 B KDP diaf B 2 5ed, S0 ML ER. [
AR RRMNRER, LEFEEE S5FH KDP & &8 R UE
o, H N EE.

KDP ghikfy EBEHEES BT .

JEPE AR E (>0

FE (g/cm?®) ;2. 338;

B . 2. 5Mohs;
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EHHEED.0.1765~1. Tum;
ot a8 X (B Sellmeier 77 18)
Bil + Cilxz
— By A — Ciz,
ﬁq:"/‘ j@)\g‘fﬁlﬁiﬁ{(ﬂ 'ﬂ:ﬁ o ﬁ'ﬁﬁi € %;AHBH’B:‘Z’C:T’C:‘Z%K%
i o 52 0 ih 2R R S R E R

SR B AR S R R 5 HAT I o F R B,
BRNE SRR EEEEYRE. ME G RTT
BIRZE, — R BB /MR R R BT, SE AR A T Y R i R
i X B AR R I LR R — B IR L =R T T R
B, SEH ST RERR TN o, HES, AR o R
B AT HEER, BT ERBEMRE DI L 2 2. S
B a o MES. YILHW IR EMN 2 X x, BT RIERR,0 N
WIR BN 7 B 5 E8 2, B 2 FAT, T e SRR BN 15 E R 2 T
17, T ELYEER T 17 55 1% 38 7 1A — 8, B MG T i n T AR BE 9 TH A3 F
AT A7 (100) 4 TH 52 (010) G T , X # B 76 4 T b % XUl
f, T ERA SAE RSN EH S E, FEMLRIRYIE 7 6L
NGk 38

= A+ 5 (3.13)

FHEQIREMET =25 C)

A/pm 7o e
0.213 1. 6028 1. 5470
0. 266 1. 5593 1. 5099
0. 855 1. 5311 1. 4858
0.532 1. 5123 1. 4705
0. 694 1. 5050 1. 4653
1. 064 1.4938 1. 4599
O FRUEBEBBRHERENE RUM - M EESW, EXRBFEH G BN
B j5 B, g R A = A AR U A UL, BT R B A G 6 R TE L R R B B BB 1
TR I AR,
@ SR RRAS T GRS AR M BEEL X —BRP AT
A EEE. Ry I B B I K B4R A SR B AR IR TR L, R, 7E 2
AT RN ANEEEHFHALRRK, TARRFBEFEE, ERARESH
W2 RAEEABAR  EERECE D, R X IR R BUE R e J6H o Jofdr
S, I\ T IS B0 B A AR 3 U . & 4 97 5 2 65 RMAE — S8 (3L AR, B Sellmeier 72, {0
ARSHER R, R ERZR.



S A ¥ S B B T 0 (X O
S VB E b VR A , BB R MR 8 B
(o Ho )BT B HTRAEE , TP 3.7 B 7. SR e S 97 5t
oy n BTN A, BRI A DRGSR 47
§ %% 7, BMA B 8 LR & 8 SR =0, TR BRI =T,
i=rt D= AED it 3 R RS BAR, noinr —sini, (B 718
S ST R 0 SHEBDLA A FUR/MRIE S D Z AR R

A, B

A+ D

_+_

sin
(3.1

n =

X Ino

sin —

2
HULE LA H, RERREK AR D AERARG 10, 3T
B0 B R T P B T S 2R

3.7 SRR B OLER, bAE RS
PR EERE (T, KOMENHEE 298K —T X)W T .
" An, =n,(T) — n,(298) = (298 — T) X
(n? — 1.432) X 0.402 X 1074,
An, =n(T) — n.(298) = (298 — T) (n? — 1.105)
X 0.221 X 1074,
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KDP J 4k % 506 ol . 4R 8 0 6 1k 5 00 o VT AR 18 B 4 L
SRR 1 6, AL R (1. 45) A (1. 48) IR K iy FLAH BLVCRE £ O

L tE A on
TCRE A WK /pm Om
[ 0.5245 90°
1 0. 6943 50. 4+1°

1 1.06 41°31'
1 1. 70 58.5°
1 0.732 90°
1 1. 064 59.1°
I 1.70 83.2°
1 4m, A KDP & #0555 & &, B3OE I < 4=0. 694pm, f&
RIS E R 1t =1.505,nC=1. 465, FFHMAE M FE K Au=
0. 347um, TE B PRI S 2 H n2°=1. 538,12 =1. 487, ¥ L X
BEARAR Q. 45), 7 KB 6,=50. 4°.
Fe, FERKRATFREEA & ARIRRA. 52 ], WA RE
KDP & & £ 48 (i FC RS B 7 Ao 1 0 B oK SR BE £ BE (00 -
ERENERZEON=d)WT
Xss=dss (1. 064pm) = (3. 940. 1) X 10 ®m/V;
d3€0. 6328um) =7.1X10""m/V;

o

%)ﬂ

[»)]

i34

&

géw -

PSRET

Bing
g“?

=
bl
b S
i
:M o
i
B >

=
SEEREH

T, % EReHN &S R ERG RS
REEERE IS AU BRI E = Yin
din/d3s(KDP, ADP). #R J5 il i1 # % {8 X, B O] 0 Rl iR A JE 4R 1 06
%-X3s(KDP, ADP).

#2452 B A AL TE AE (-Si0, ), thf — R E T4 %
ASERMICR, T RER KM T EEME Y, 1962 45, Maker FELREE
D BC £ 2 39280 17 3 58 o 2 B0 45 930 Y 0 E B o AR 0 4% 30, T o LR R A Y
20, #h Maker % 2. 381 X4 3X 2% 4 40 8 ] g 52 PRI Ain. cai
KDP @445 % H G4k , Sl 58 SL iR A dE R B Y62 R BOEXE
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ds(1. 15pum) =6. 2X 107 ®m/V;
ds(1.318um)=6. 0X 107 ®*m/V.

Xs B AL E RBARMT .
deffz Xeff=F1 (gm 9?7 X.‘n) sdeoe =doee=d355in20C052(P9

deit=Xett=F 3 (O y s Xin) = d38infsin2¢,
AL B IER N RYUERE () PR M B L
F1.710,0 WHELIILAA.
ORI R RN z s, RISRALIE x B, B RAE)

A/pm T,/ps I/(X102W « cm™2)
0. 3547 17 2.5~5.0
0.532 21 1.1

1. 064 30 2.3

HRGRER RN RSN EHEN T EASR, ERER R A ERN
R3S AN VRS 31T

MR R (o)
A/pm a/cm™!
0. 35~0. 53 << 0. 005
0.78 0.024
0. 89 0. 015
1. 06 0.03~0.05
1. 315 0.3

REREHBRUEM. E 1I0W/ e B EEEMKE .=
150ps, g F 1=2. 5em WERF 4 T, U Nd : YAG $OEHES
I BB AR, B0 (1. 06pm) BB —RIB BB RN E 7=
32%

HERBOOOWT .
% =—10.5 X 1072m/V,

T RATREENIHE @), Al s
A 1. 106) AR G 8 BRI (Vo).

* 141 -

@ dhRIESE B R ORI RES
SRR R E VO RE, R



i, = 9.7 X 107%m/V,
7, = 8.6 X 107%m/V,
Reb,7 Ll o BRBEN A NE,s BRAENENFE.
e g v FE (V). e I8 B R A0 B 06 R —E, M OB S AR — IR
BEAS B, 5 Y B R OB AR B A 2 R (VO UK.
W A= 550nm, KDP f4 & B n,=1.512, B R (Ve) =
10. 6X 10" 2m/VEF, f 2 (1. 106), A 3K 8 KDP § & 4 7] 2 ¢ W
EV.=7.45kV.
MET KDP ki ki mE. & FEEURERKE
B . 110), KB KDP Gk EEWV ).

3.3.3 KDP RikmiEEHE

KDP @k BB SR HEERARWT .

(1) AR A H 1. 06pm WL, LI A58 =50 A5
W, T X sk G B SE B AR AR RIS — AR o A AR AR X A A
AP HES b k.

(2) TARERERAIOCERSB NS BRGS0

(3) WTHFRHE EHOE Q FF X, FH T SHOEH/AM Q F X8O
B, T =R B

(4) W] SRRl 46 o Y VR ) 25 L (% 25 0 1 506 1Y R 2%

(5) WFIREIEERIRRERS.

§ 3.4 DKDP(®:f e ik

B B — M4 R & [K (D H,-,),PO,, # # DKDP &k ], B &
KDP f# [ i R 45 4. DKDP & B G A, — i 107 A, X4 Bt
JBF KDP &, X FRA M RE LA RR A B, FmkE s
EAR REEERBR BB R EHTERR KA
KRB Sk %, IEH g fmik, A 20 48 60 4048 E 4, DKDP
mE—EHRAMNBRE A —FRREMS, LR U AEEHK
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e b B AR % BB v 456 ) 4 0 BB B SRR Y AR R B —FR O A
W, SR X R e KN C-2, ZERIBEN C— P2, BIRBHN
a=7.37+0.01A,6=14.734+0.01 A ,c=7. 14+0.01A,8=
92. 0°, B4R B 4k I 3 F M8 , T HL 2 2 K /0 # DKDP f& i i
FTEREZ — —BRITHEK R KDP & & 2 % 15 1 )7 #§ DKDP
METE .

3.4.1 DKDP BEEME&RKS®

DKDP & EH AR, B AHEXKDO EEE K -5
(PO &, T B B A7 AL 8% BR (D:POL), R JS % D:PO, F A
K,CO; #4758 R N , W R KD,PO,. &R MLER NN

3D,0+P,0;=2D,PO,  HHKEMN,
2D;PO, +K,CO;= 2KD,PO,+D,0+CO, 4 .
ERA RN R, B R B Ik & SRR R R AL R R, H
Bb B AN RO R A AE TR A SRR R 1 T AT

& LG8 DPO, b ATIEH, . AEEE —E BN R
BRLOEBRL R AW, N T HX B Ry R Ly mALBERR
(D;PO,) , W45 7E 25 W Y 181 30 R o 3 17 6 1 10 300 10 3 B I 24 2
12~14h, X BB EIH D,PO, 7] F4: & DKDP &k [5k.

¥ LR EREH DPO, HBHFRBZF . RAERTHRINE
7K K.CO; BLALYE DO AW, B R 1B s B A D.PO, WE &
B BIEDKDP EE/KTWHREHRR ER —EREN
DKDP ¥ % ; 80K & LAY DKDP S B E#EMAEKF, FEL
B, — & ¥ By DKDP ¥, LA it 42 i< DKDP dk.

MIERMBMMEMNABHEPHIERPAET 1 A4, FRE
REBEAMENM)THE DKDP i, bHES S REBNEKER

UK, BT EEAN SR 5] >99%.
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3.4.2 DKDP Rkl

#4E DKDP e /K I M R B R8O, HAEK
AR B, FR A TR L RS AR Rk E B RAER
AW BB E KR E K DKDP ik, HRKELA 3. 3.

R BB B MR % £ K DKDP &4, B8% TR B R AE
RN FAHERAEERIBPAN R EAESHREMME, —H
S A 0 7 AR ) 2 A A R 20 5 o AR A o A D T AR R A R
AT 4k g 4 K , B B, 7E V0 J7 40 DKDP & bk A K f B e, e 00 1l
o G DO A AR SR A G A, ER A ERRERR T
DKDP # & R RIK S FHI X8, b6 10 & DKDP # il
Rtk % B AR KW P R VR B i R R LA R

W 52 B K B A VR R R O 8, — RRTT R DB MO R B
k. WLEE R 5 S A Y A % LA A 1 IR L R AR BRI I 10 TR
L TS e A 9 B Ay 9 R L BE , TR B B P MBS AT B L
8 7 VR F AR B 45 o P AR R 3 SR

DKDP F R BB REHRAERRHREXNRKEREXEZ
ST ERRBERX, W HAEEERT R ERRRE
DX U AR . B R B A T R SRR, P R O A T o 2 0 O thRREK
BN 2 04 WS AR 2 5 th k. DKDP f B fr R B A 95 1R B it 2
B 3.8 f7/R. %7 DKDP WiABBEMAN A S U EBENRA
¥ DKDP & &, N B F B A0H i 7 8 B/ T 4 07 A, B T 28 3%
BEAMENTH, mAERXK S UTHEE®REK DKDP &k, & -
KRB R AAMERAY TR, EOFEERRBETEKGE
BB B Gk 5 TR EREE/DNEEE. A T REER AR
BHERET, AERRERE K TR &E, TXA5 R AR
TR, LFEAR S MBB RGO RREE BB EHRSN
7 o o A TR BE T RE L 3R, X R R R AR A2 T LR P O AR R R RS AR
K&MH.

AL ] & B A R 49 DKDP %, 7 F e OB 3%, R T
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g DKDP

)—
g
2
2

wsee (

S ) 7

1002,
\
\

\

\

&

4

3

N 3

15

25 30

7°C—>

B 3.8 DKDP &y flr 5 7 9 785 40 BE it 2% .

B UK I E T AR B9 MR R IR AR S 7E I O A R R RO 1R L
T W A AR B R AT SR R IR R BN R A A Y B R R

BE). Bl y= 52 7mol 96 =89. mol %4 49T ANHCH BI LT,

BMERFITRS. 1P,
3.1 AEMEEHUEENE—KX

BAMWABRE TOEEA | AR LHHE R
/wt% RE/C \mE/C BE/C
49.16 91. 35 95. 55 911"
47.51 86. 35 90. 05 85+1
45.42 81.40 83.70 78+1
43.37 74.4 76. 80 7041
41.47 64.70 66. 40 5841

*ar.38 59. 50 60. 35 53+1
35. 08 52. 80 53.35 461
* A MR E R AEME.

RIS 3. 1 TS A8, Tzl 3. 9.

FEARF W EWERER S, SRR BT REHERE, 5
RTENR_BAREMK, KBRS HEREBZHEZT »
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y=89.8mol%

TI°C—>

B39 BEHNE BREHLSRRNERER .

B BERBRERN T LB T T, BT BRE , B PRI
mAEE AT, XRAERT T, WERE T, Wi HEFRFE
AEEWARHFFLE. m A (BB R L2 0077 WA ¥ iR I3 i 2R Y
BE. T, W7 ARV B i R 5 A A O AR R R X IR
BT AT, BEXEAN,NHE I SHK 12 HH KR EY
BHEZER43) , BV S B 8 A 4 IO 0 U B8 & g DX, 1 AR 4G X3
BRI T, % KRR AR , SLAHH T P89 7T BE R th Bl K.

B, X T Ho o & SRR [ # 9 WARA HAE B BY B A Y

8RR WA T T B T, B8 8T =5 gmol % ety

B hn o AR, BUE B T A T, BEE W W& B K e, T
BEJLM S REAR BB T, 8 T, FIAFK 3. 2 .

%32 AEBANWT. T,
y/mol % T,/C Tw/TC AR E T./C

97.8 28+1 78+2 56+3

96. 6 32+1 85+2 6013
93.5 42+1 88%2 663
89.8 49+1 91+2 70%3
88. 0 54+1 9612 77+3

+ 146 «



T, Tn5 y ERBMAMTRN T HREERKS THE

3.10. \
B 3.10 FAYEILR | MBI 1 A BIFRR Ty M Ty IR FR

i £2.

°c—>

30+ I

PR R T

88 90 92 94 9 98 100

)F(I—)+’)—H)mol% —_

E 3.10 TsyTm '—iyﬁﬁ%ﬁﬂﬁﬁﬁﬂzﬁmﬁ*ﬁﬁiﬁz .

LRRETAERER, TRy HERTEFHTRY 7. RE
TLRI R AAEME, FUEREAHNERKEFRY ERKE
B, ATHEX-KBHRR, A LENEERNTHNSERE
T. A, EEMECHNABRE P, EREFmEMEMNERE, REE
VU 7 4 o VR, E AR o 9 1 VR B LG I O A MR R
£ 0.5~0.8C, & 2~4h, WKW ITHAMHEEXERT . R
KERWENSBEESABILECOELE XK, EEWNEIH
LM LR ERMARI. 2 BN, ELTLHEmE
3210 PFTRAIEE T , MK &P E S, WA LREE XA
AR FHEL X QOMEREFHEAREX BHIXE,
P97 48 DKDP SR HA M FEBE P ALK, AR & /.
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P & IR ) AR 24 SR A

3.4.3 DKDP B4R L6
1. Kk oy pD 1 kLK & ¥ 4 DKDP ## /9 pD H

% 2.9~3.2. iﬂ@P%’ﬁE(—D%ﬁ%) K 99. 84 %~ 99. 90 % B,
HESEOA N 1X10°07" « cm™". 24 DKDP HH K pD H% T
3.1 ZE A B, 5 F 5 A U0 5 AH 5678 O B L A4 & R IR A, 75X B
B,k BE KRR RBEREET. & [ DKDP ¥ ¥+ A 4
K,CO;(AR), 3 pD ¥ K F| 3. 8~4. 3 i, FREM /DB 5E LMW
B BTSSR, B R B (100} K EE R, 2 [
A T B R AR, SR BT A
2. Mkittah AN A ALK YH FHFHAF pDEM
A5 C AR , TESR D B REE L T, RS At f AR R
B 10C U LR ARG, XRPE W EAERKH MR
JBE T ¥ = 4 I 7 A o A, (ELA 2T P R 4R ) R R A R B RRIRE B, LA
R A R 5.
FHHRBEERRTUTILEE SRS KERE B
BEROVEREEKAREARGS)OZHWV/S) FRyEE ), BH
MAER. BB pDE A AKBFEURBENEIRES
HE 2l LRI EMEERATRSBEMAMMHR, N
W, BAEGEE T, U@ HE H A MRS B
3. MM AEBRETANER TENHFHMNBEENTES
HOYBEBREXBEN.TURAEBRRAEHFEREKN T HE
DKDP & f, EiX B EF J Ry Bf MR, A K BT EH. — &
K Fl DKDP @&/ = [ Y1 i 160 G, 253 BB B, Bt 3
FEHA K. %R REK DKDP ik X@E M —. B84
—BEMRFABRERSBROEE R AR BELERER
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WA k. M R A S ARG, EREERIRR, ERE
SRR GAL R R, TR A KRR, THE AL R T I
ARG A AR, A 0.5~1C, R —HEA LR, MWEHE
SRR B R, BR N, RERF EFERRERG,
MTTE S T K TR &I, Bk, 75T & FaT, L 80U %3
DU R R R AR SR, A SR B TR SR 1~
0. 2CHI T SBfh, R MBS, YR KARERFHERNRE.

4. DKDP ik ¢yt b X R B EME## pD HE
DKDP %W, 7E % T A WA SR E 10~ 15 CHEfT I b,
T SE]  JL AN, X REE FT SR B DKDP i i E . |
FTF 4= & U7 48 DKDP B .

5. RAKRETREBEANERA MEEWKER DKDP HFH,
EAHMRRAEENCFREET&BRBMMAFNEE, HH
i) 2R Bk Ao SR A AR AE VAW P B

3.4.4 DKDP &1 HE

JeE  FOCHE BRI no>ne.

RER. KT 95%.

EIEHEL: 0. 2~2. Opm.

% (g/cm®) : 2. 355.

B & . 2. SMohs.

BB (w/cm » K ky=k,=1.9X107%,
ky=2.1X1077,

B ki =a,=19X107%; B EBE (K):123.

I EABARA(m)](T=300K):

2 0. 5860154 0. 6911944
ne = 1. 661145 + ¥ 0.06017 + X —30

0. 44751 + 0.596212x
— 0. 017039 A —30 °
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5T EIRHEEM T

A/pm 7o ne
0. 266 1. 5546 1. 5085
0. 355 1. 5263 1. 4841
0.532 1. 5085 1. 4690
0. 694 1. 5020 1. 4635
1. 064 1. 4928 1. 4555
AENLICEL A (G T T
i A/pm A ITAR KA Om
0.532 1 52°
1.064 [ 37°
I 53. 5°
1. 056 1 90°
ERENERY

Xas =das (1. 06pm) = (0.9 + 0. 04)dy(KDP)
=(4.02 £ 0.1) X 10 ®m/V.
R RERERZBAR
Yooe = doce = dss8indsin2e,

Aeoe( 1) = doee = dse5in2fcos2e.
BOLHAEBE . KF 5GM/cm?.
BEEHREBOOWNT . Y HWRFEEH 10°/cm?,7,=1. Sps.

FARE YK E (DK 2. 5cm B, p=32%.
BRI (V) :Y63=26.4X 107 %m/V.
A i IR (kV) :V,=3~5kV(1=6328 4 ).

HYeH s KT 10 000:1.

BB R (QWT
A/um a/cm ™!
0.53 0. 005
1. 06 0. 005
1. 315 0. 025
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MR/ B (KHZ,25C) .
&, ¢ 65,6l = 50,&, = 58,65 = 48.

'3. 4.5 DKDP R#mTREAR

(1) DKDP @k 22—t R Bt ik, EROEEA
2 (% QAL TACEE SR DA E T ZH A, T T HERE
P RE% . JH Q %8¢ DKDP & L2 & 2 R Bk s WO AR #4918
Q #y@H 2 — TR ERE R R RERIT .

(2) DKDP & 7] F T fe Mg 3h B K F B R W6
RS,

§3.5 ADP(HER S8 Rk

Be M — & & & & (NH,H,PO,), I % ADP & k. 1938 4,
Bush 5%t ADP Sk K IHH#TTHR,. IHE EHINERE
WHE ST ERNREAR TR RE. 20 42 40 FR, A
fI&3MT ADP R R A EHEME, XN TRFHTE, N ADP
i 1A 1Y WL 2% R Y P 30 7 4 O T BRUAR ESh  FEFL R P AR
BT RGOSR RS, Fl, XAy —ERAKEE.
AR MBI T BT Fe*t AP, Cr SRR E T HEK
B pH EX REERESSEBHEME, RET &EIE LR
s EEFERHE LR ZRRTIRA.

20 42 60 FERMBAEARAHAE . RAT ADP Gk R —F
PERERAE B M AER L Mk, AT X 1. 06pm WA 5. =
RSN D0 A58 , %t Yol Y v SE 3R A5 0R, RN o dE LRt
2 SRR S H Sk, LS, ADP SRR B B ThEEHER , R
RIS e A, LR — R RE R I A X TR Rk,

HEX, A1% ADP @& R IFRE 1L, TEEPFERE
HERRFEXRR kL R ADP-KDP R S5 B3,

—f%iN ADP Bk 4 H 5 KDP &M R R AN, H KDP
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Fkhékmik, i ADP R[Sy Rk ik ER KRB RR
. EE(—125C) BB, EBEN Do-42m, T AEWBE LT, MR R 8
HAH, B N D,-222. ADP R EZERHMRRBE N a=
7.502 A »c="7.546 A . 7£ ADP @ik &+, PO, M f1 O—H---O
SR HER B YR KDP & k918 5L A ,NH, 2 H & T KDP
kS K BFHAE. Dot R, EHEREUT,PO, £H
BAET BEMEE, T NH, ZHAEBZEAMU L, N—H--O &%
H—REK, BER B AU T, B—4 NH, ZF%,4 4~ N—H-
OBHA—REKT. EXPH M, ADP fELEWPH PO, EH
RS A NH, 5 i W A0 4 0] 7 A B AR 7. X R F Rk 77
M AR (+6 FEHM—b ), H PO, ZH 5 4®H PO, B
i, NH, £ F5H 4589 NH, &5 6 B4 7 5= B &7 48 52, I T
BASERABHELE. £ KDP RS 5, K BT —8RkiE,
ARE—A2EA, \TiE5 ADP Ri&ENE ERIAHER.

3.5.1 ADP ghtk4&f

ADP @A —BRHAKBHRZBFREREER. ERFENERE
£ ,ADP &4kt KDP kA E K HEER, & K R HH LI &
BAEKHEHENEE, 5 TEEBRRA S S BE Rt
BRBE , BUE A R IE R RR T ADP fiaE .

= ADP @A A KBFEWME RSP, FEF NHS,HT, H,0",
OH~,PO;~,HPO;™ # NH; » H,O,H;PO, A7, YA B R H
pH M , B P HFENIEH FNLSFREFHLAERELDS
b, R T M X R AE O, T (B R P W R R A B
MERAENHOMDFME RN SM. BB BRERFTHE
FhE LB FHEL, ERHEH LR KDP &4 KR DB H T BR
R RERRE pH BB, EFHEXBEFHE S LB A E
(LK 3.5).

BT iRiE ADP BER P E & NHOH F R, A%
HEMEXEFEBRRPINS H L, Z& NHOH R, F
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_ [NH3 ¢ HZQJ _ ka’

% ¢ bk + [H]
[NH{] [H+]

a, =

c k. +[H']
A ,c X NHOH & R8T # B E=[NH, - H;O]+[H"],
kBB E ) =10""/kp,kp=1.8X107°,

B EATUBR, 7 NH,OH K £+, AF pH HAHTH&
MAEAXBTHEENHXER, MAE 3.11 Fir.

M 3.11 NHOH @& RHERF pH R &G XETHENIHHE.

ME 3.5 FIE 3.11 RA[FE Y, UIEWH pH B ARF B, BH
#18y NH; ,H,PO; ,HPOZ™ ,PO}~ #1 NH; - H,O,H;PO, fFf i &Y
BHABKAME, 7 pH=4. 5 FH8,H,PO; BT 5 HBHRBHR
EEBEFEAEM 99% . NH BF&5%F NHOH BREAEFEH
Bk 49 70%,HN; « HO 4+ 75 A NH,OH FBE Z B T+ 5 8m
0%, MEABEFHFEAOETIHE/ND. Y4 pH=3.5~1.0 &, K
EHERK pH EREK, B HPOr BFZEH ML ,NH BF
MAHIME. Y4 pH=2. 0 B} ,H,PO; BT L HFMEH 5 BREEN R
FHG 50%, 70 NHE 27538 i3 NHOH BHAk R so% bl Ik,
Hoft A BEER ik R B T M R A BY 3 0, M0 NH, « H,O 2 F 3R
4. ¥ pH>4. 8 Bf ,H,PO; ,NH} BB FHE TE I E B K
pH EA ML, MHMBEFHS FEA K M. & FRsa
Wids R B, 76 pH 4L 7 2. 0~4. 8 YT B B, W B9 H.PO;
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1 NHY BFRS AR S ABRR PN ERBETHEE R
FEE AL pH EH A A THE, Bk, R AR A AT BB ERFE
f B TTH E £, T AR T R K.

ERMFEAR T ADP 8 BB SRR, B TR A
R MRS, BB R B2 A 45 JRORE DR R TR R T
HhEH A E KRBT EREESER. RN EREE
Ko/ E B BT S R A B TS M BE A K UBRR T
BT E AR/, BERRBEGAEERERERK, FERIE
mAEEKBERMETRT, b T HEREE KRR, S IR &
RAEREE.

3.5.2 ADP Sy EMF 4

Yotk AR (o >n).

%61 Bt . 0. 184~1. 5pm.

FE (g/cm®) 1. 803.

@ . 2. OMohs.

W EAB AR (T=248C,A:pm) 5 LR KDP &k A

.
BT EaBARXPHREEBERANE R

. _ 0. 011125165 15. 1024641

mo = 2.302842 + 5 013253659 T A — 400

0.009616676 . 5.919896A°
2 = 2.163510 ;
n 63510 + G5 01298912 T & — 400

FREIFRET=25T)

A/um o ne

0. 266 1.5791 1. 5261
0. 355 1. 5481 1. 4989
0.532 1. 5275 1. 4815
0. 694 1.5193 1. 4754
1. 064 1. 5065 1. 4681
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HAERA GO

VERE 2T AP/ pm GRS
I 0.694 51.9°+1°
{ 1. 064 41.7°
I 1.70 59.7°
1 0. 750 90°
I 1. 064 61. 6°
LR R B XH i)

Xz = d36€0- 6943pm) = (4. 87 £ 0.28) X 107"*m/V,
d35(0.8250pm) = (6.6 + 1. 4) X 107¥m/V,
dy(1. 058um) = (5.58 + 0.28) X 107¥m/V,

dy(1l.15pm) = (5.44 + 1.4) X 107%m/V,
dy (1. 064pm) = 7.6 X 107 *m/V,
FRAELHEZE R A XL KDP &k iy , B

doe = dysinfsin2e,
deve = doee = d35in20c082¢.
BOEHAGBE (1 )>6X10°W /cm? (A=0. 532um).
BERE .7 =(8.24+0.4) X107 %m/V.
AU HE (V) Ve=9. 0kV.
HHEL . >10000 ¢ 1.

SHRBRAY (@
A/ pm a/em™!
0. 266 0.035
0.79 0.03
0. 89 0. 038
1. 06 0.1

3.5.3 ADP RéHTER®S
ADP GEBAZYIBHER. CHEERHRMT .
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D) TRAFHREEGP=EER EMASBERE DET
WO JE 2R 2 AR 1.

(O THTHERLHNS.QFXL RS ARRHRARY
B,

(3) T A FHIE X B84 %TH, LA 12Mg~27Co 53T
.

(4) TR HEERREES GERES.

§3.6 DCDA (BHER — 44k ) & A Los-56]

B MM P DCDA @ik, ER—FH LR B A
th, 75 KDP B Sk b, S R M O ) e B g IR B R, B R R
X, B ot e R Y HiH,DCDA kR —FEHHRAEMN
B A3 AR, B B9 BO6 R 45 B L LilO;, BaNaNb;O,5, LiNbO,
SRERMAFOLRG R ERER, TEH 90°BMRAMNALITE, [ AR
R M IR 1L (5 KDP,CDA &M, Z SR a T
ZHBOL, TREIRHE RS,

3.6.1 DCDA BEIIER

DCDA JEH 2t i EE (D;AsO,) F 5 B 48 (Cs,CO.) B Y

Hp
2D3A504 +CSzCO3 = 2CSD2ASO4+D20 +C02 * .
EmBEAAEAL -MASO)BBRAERKTHB ¥R
As;0s+3D,0 =2=2D,As0,.
HXKAEAS B HRWRELY FEHS . LERNRXWT .
3As+5HNO; +2H,0=3H;AsO,+5NO 4 .
AT IRE N, ERNIBRS,. BNERAKER, BNV TR
REBOHMEREER OB NIK G THTH, . FHRN TS
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EEGAHBEERBEBARRLY, FERXIT REERET
300~350°C 5 47 B4 2h. [E W] BB B E A As,Os, B HT R
B As,Os I E KT, BT 5B EWE (D:AsO) . EHMA
BB R N, V] & B DCDA R

3.6.2 DCDA RfE&$

DCDA Z @ f 48, R AL BN 2 DCDA ZEEKFH
YR 2k, A B/D RS T WA BEMAE 3. 12 TR
4.

500 +

)

1008,,,,

gDCDA

. R
 —

7/°C——>
& 3.12 DCDA 7£ DO FH ML .

B4R ( 1) RALE IR (Cs,C0:/As,05=1. 41D W FDCDA
BREEMZ, BB pD=4.9, M E RN 93.3%D. ML (I1)H)&
Cs,CO3/As,0:=2. 0 (YEWH DCDA WA RE M A, BHH
pD=8. 4,/ & &N 94. 9%D.

DCDA £ D.O #HBERER R A EFRAKNWIEREERE
RY L HMEEBRWY oD ENFA R . BREBEHK.
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B F DCDA ZEEK DO THMBBELRRLBEREHEK,
B, 4 & DCDA ik — B #5R A 28 R E ¥ DCDA & &
Bk —BO AR REREEREREEHERBTNY
B

1. Ak ARELEE YXH: @Jﬁﬁ}#fﬁﬁ%ﬁﬂﬂ‘,ﬁkfﬁﬁﬁ
(101K E R — 128 a0 %8, 5 KDP B H b & 548 Lt , DCDA
o A AR Rl R M, E — AR L T M RRIR B R KA, &
RBAEGEETAERKRES BN/ N EEREEEAE, LK%
KRB —EREE, XEHFRE A E K, X5 B 4 KR
YRR — A, X —HFFEEERA T DCDA S RMBHEHKE
H—BKBRHKEL. AEERETAS TV HB&EE KM
BArE R 45 R. BB R

(D EREMZE. G HATRE = B H 1R 5.

(2) WA pD HARE KK, —#% pD<<6 HH.

(3) mieER BRI A A Bk

(4) EKBEESOCUT, LA S .

2. HthiEW4EK DCDA &&M KDP R fh & A&, &
AR A KB, AR {100 ¥ R LBL 2. 51 AR =
BEHRER - BRY oD EH.ZRE THEBATHENES BB
pD H7E 8 U TFH, BT S HARNFAREARLIR; MR
9 pD {E7E 8 LA LB, 8R40 B B 425 24 A o 4 B R AR ¢ i,
AR 5L, 38 X A P AN, S R T AL

3.6.3 DCDA ﬁﬁ%i;&ﬁ[57~59]

jlﬁ‘ﬁ : ﬁ%ﬁﬁmﬁi 76 >N
BB :0. 28~1. 7Tum.
P RERR R A/pm)

2.212173X4° 0. 015598
L= 2.40
" 40817 + & 126. 871163 T X = 0.019101728"
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0. 6518434% 0. 015141
n. = 2.345809 + 5797 3304614 T 2 — 0. 016836101

Pt BEPRAEET

A/pm o ne
0. 266 1. 6458 1. 6205
0. 355 1. 5975 1. 5761
0. 532 1. 5692 1. 5496
1. 064 1. 5499 1.5341

FEPLUCEE £ (0. R IE LM SR AL IR B A (0.0 A K
[RA.45) ], ATRAH H T FAAL LR A (0n) « ~T79°21 (BiR).

ELRHNFRE

Xss = dss(1. 06pm) = (4.02 + 0.46) X 10 "m/V.
FRAEREIERZBARWT .
doe = d3sinfsin2e,
dee = doee = d368in20cos2¢.

REWIERG B I>2. 6 X 10°W/cm?, (A=1. 06pm, 1, =
12ns). .

LRAETRUL B (@) :a=0. 0lcm ™! (A=1. 06pm).

Aoy A A B Y. T DCDA &kt A B K Dou-42m,
B e R P B S B R 6 R B B Vs 7. BT SR R P AT R
6T M0 HE B A B R B A Y B O A A T B LR Vo,

R 75— 55 AR B AT B R Ve B

10~30CHEN, V. ERENRLER F AL,
V.=aT + b.
no EERBH T, ZILRR/E, 7TH M0 5 $.
DCDA #EFIBEEREMT .
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AA Vx/kV 78/(X1072m » V=)

4 000 1.3 38.3
5 500 1. 95 36. 6
7 000 2.3 41.9

10 642 / 24. 3

REBKT 85%-
3.6.4 DCDA RéMEEA®R

(1) DCDA &2 —F1RA LA B Bt Rk,

(2) DCDA &k — S5 S R g R, 7T B T Bk
HWOL .

(3) DCDA Bk B RHEHR AR - EEZR THAITA A
2% 80°,7E 112°C 24 T LB 90° M1 PLAD , W) I hu o il & A 1<
BXi#— S REEERERRNE.

KDP # Gk ik 7 — B JE & ¥ ) 4 & & , 18 0 . ND,D, PO, ,
RbH,PO,, RbD,PO,, CsH,AsO,, KH,AsO,, RbH,AsO,,
RbD;AsO, ,NHH,AsO,,ND,D,AsO, %G1k,

§ 3.7 KTP(KTiOPO,) &l § Atk o1

BB (KTIOPO,,KTP) ik B —Fhér & YERE B Vb R
RIELEAF REMEZ —  ERAFRMWIERELERE S EA
RY . EHENEER BERREERKAEANMER T ERMHENMIET
R HMBOLHRGRE. ENERRRE R AR EEERBHA,
EFRNEREEFXEMBIER, ATH{ER T KTP &N AT
BOLEH . A EF S BRE . BB .Q FFL. FXiAH
RS A KTP B0 Bal Ea i 5884, B4 KTP BB &
RARHL. XFF Nd B FHE ST RATLI RS, AR R
BRFE AR L KTP A& b
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KTP ik WBERR L W b A I h 95198 SR 3. 13 BT,

B 3.13 KTP @ikEKIEREHE .

ME 3.13 A LLE H,KTP &S E RS 6 MUFARAMY
BBF% . {100),{201},{01 1},{20 1,{01 1)FI{110}HI & T R A B
¥, He (100} R FAF R, {201} F1 {20 1} H SN TE, {011} #0
{01 1) BIXUET , {110} X5 K K. {524 BF 3R i R R B9 v vl B
B &t 1 S ik SN E B A B AR TR B

KTP B FHRFTFREZR, ABHN Cormm2, ZH B H
Cy-Pna2,, iMB ¥ N :a=12.809A ,6=6.4204 ,c=10.604 A ,
FMRRPSHEHRARERN KTiOPO, 4+ F, AT () =8,
BHMAHKH KTIOPO, A —MEWET, ARPIHE 4+ 4
PR XM EMET, B — M EWETHH K, Ti,O f1 P WHAR
FEFHL TR ZEMBG— RS SME, Bk, &1 & KH
HWERERMARERHN K BAEIK) K] Ti BAL[Ti(1),Ti
(2)1.P #BAL[P(1),P(2)]M 10 MAEHH O #BA[0(1),0(2),
0(3),+++,000)], X FE LA, #E KTP & M = v 88 8 H |1 7 ir
BAKAREBBABERE 16 22, XHBILEBHMEH
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%, MU R KTP S HEBEERET —MRETZm
N4 ARIEHNE, AR T KTP 2l G A& S HA.
KTP §M#E[010]77 i i 8% E i A 3. 14 Bt

P 3.14 KTP SM£EL010]/ AR EHE.

ME 3. 14 PELLE I, KTP Sk EHE3REH TiO, A\E &
MPO, HEKE=Z=ZZHXERBEMARN, BERT
ees—(PO,)— (TiOs)— (PO, —(TiOg)—+-- ] M3 , 76 BEF P FETE
FH—O—Ti—O —Ti-- 8, K JFF4b FiX a0 W 4 69 | g o,
P R RMEN, Ti KFRARM K FEFR /ARG AR K
FTiOs NEEREAET ZERE, Ti—O0 BRKIEAEFTF 2.054
MIE¥@K, ML -—O—Ti—O—Ti-#EPKTI—O0OR5E
Ti—O @ HHA . KK ERKBKEMETIE 0. 424 , X% Ti—
ORK.EXBEHENESWIFIL, ER KTP B&RAEKMIELYE
Jet R BRI NERE.

MIE KTP LM BHE, RABFRRERERKRIE TR
ﬁﬁg%ﬁﬁsﬁj% Rb+’CS+9Na+vT1+9Ag+*u NHT %%%é
WEI2 B KTP @k EH PH K EF; XTTH As,SiL, ¥R T
2L IS A KTP BAEZEHTHE P FKF ;&K Nb,Sb,Zr,
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Ge,Cr,Fe,V,S5n & REFE KTP @&&Z# i Ti JRF. 8
XML SR TFRETFRA.AEBRT — KRB EXH
KTP & & k. S\ L5, EFFRLM KTP AEBRAREKT X
Bz X, .

BRIEPBARIR FE S ARG P B AL R, BrE B A BB
KRB, KB4 0 FILF B AR, B 156 B

3.7.1 K,_.M,TiOPO, &g &0

1. K,—.Rb, TiOPO,(KRTP) & 4 4 »%:%)(z.0—->1) Rb*
B P42 (0. 149nm) B K F KT B T4 (0. 133nm) , 7% KTP &
RERE RS RS, AR R ETFHAN K #4, Bl, FEEIE
MR B E L, AT R T KRTP 8 RTP &4 SHG 5&
BREREBEMRTL,HRHET RO ETFHERA,HHT KTP
m R AT AT, R E SRS WP KT EF R U E BB aE
BRI THA, ATRERT REAESE,BE T RENBOLHRG
&, 3 KRTP =X RTP RAZE R AR N AR T KTP Fix.
KTP &N B RGO EHER, Fr kB R KRTP &4
ERNEENIH MR Z—.

2. K,_.Na,TiOPO,(KNTP) 4% 5| & #[7%)(£,0>1) Na*
BEF¥14200. 095nm)/MF KV E T4 (0. 133nm) ,KNTP &5
B H G HAEBUNT KTP S8, I E &4 4 Na #9 mol 91
KiGZE /N KTP kB BT R EH AR, /3K B KNTP &5
f k. KNTP gk SHG W3 B /MF KTP & &8y, (22 7] LLF|
A Na*BFRIEY KNTP ki 5 AR, 68 &3 5 Rk
(ZHIMEBRIA) & A= A8k, DIGA ] KNTP Sk e 3L 1 250 A2 ITRE,
I RMACRAMBMEEHERZIERT I X84, Fat, HH
KNTP @fkd Na* B FH &, W AL RIEEFAHEMTEG=
90°,¢=90"), A F TR E H XM BOL ML HRBE.
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3.7.2 KTiOP,_:As.,0, B i g o070

¥ KTiOPO, f k4 iy PO, VU TH 2 B §847 #b 8 AsO,
Y G 4 5T R BRAR , 3R A L KTiOP,_.As, O, B & F S (0<zx<<
D. % £ PO, MY A& #Hm AsO, FrBLRE, B & &
KTiOAsO,(KTA) ffk. (HRR R #45 hsk £HMeEP AR, R &3
KTP S = A e 2R 6 2 B R IR A R B3R, IR A B et 2 3l
PEEIERENXEERERREN FTETAL, B TiO, BHENEEH
Ti*" #46L B ASS B FRSMBRARLTHRA P EFE. L84
FWP KTP kBN EHE R, ATTHSEWmB & &K IER
PEFCREE R, I AR T S E K, HRE T ke E
g\ﬁ[ﬂ].

1. KTiOP,_.As.O,(KTPA) £ 5 & (0<x<1) RAEE
BB BRERE, TARK D BBEE R (KTPA) &5 Rk, £ KK
By B A& 7 R K5 (Py1—:As.) Oy, SIA S BB InO;, B {5 BB 1k 4=
K,2WERF « & B KTPA BiEM P ETFHREAEKp) b —
H¥(0.88), KT As R 74 KTPA 4 RLE St 0 ¥ ¥, %
HERGE—ML,WEHT PEFM As R FIEOLE HE L EFEE,
E KTPA G AL FEBE. Rk As EFHPEFSH,
Al R E KB E P/As EXRA B AT 58 H. KTPA &k
IR AT KTP 55 KTA S22 8 HE 4R, 4 KTA &
EREES 1. 064pm P K HOLE ST L BAH QL ICAS , 77 KTP &k &
BE % X 1. 064pm I K B 48 5% 3 BL AR A2 DT AL, BB ok 7T A )
KTPARESH P BT & B ERLIHX 1. 064pm % K BOLHIAH
fir UG S (PM). A 2 #h, 10 7] LA F A B U 78 B9 KTPA & f& xt
1. 064pm I £ ¥ A A2 DL A (PMDSETR Ml KTPA Ry 31k
. i, B Y KTPA SRR B, 845 Sc L BE JE s A 1
PEBE (PMD, LB @ (R AL IS B A W R A AL IR W] A b 3R &
LR F5 3 e e S

2. KTiOAsO(KTA) & #0248 KTP Gk %W Hy PO, I
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FREE LW AsO, WE A ERAFRA MERE £
KTiOAsO,fifk. KTA 2 KTP A @G+ /IHERERGZ —, TH

EELAER, I 3.9.1 F.
3.7.3 KTil_,M,0P04(KTMP)ﬂﬂf*ans]

1. KTio. 2Nbo. 0sOPO, (KTNP) &4 4k (Nb/Ti<C0.1) KTNP
RAT B AR EBREE AR N B FERN
0. 069nm H, Tit+t B F2:43 (0. 064nm) YK, Nb*+f1 Ti** ¥R A a°
HBTFHE, Y 8% Ay N A Titt AL E, AT L » 88, T /2R
NbO, NE &K £ WA, N 8 Tit* B R — P ERH, T KT
7= A B 2 0 Sl HEAT B A A , AR For L e A T4

X B4k Sk 4y BT B, KTNP # NbO, /\ T 4 iy i A% tb
KTP i TiOs NE & /h—, X EIRHF R KA Nb JHF 58 Ti &
RLE R/ T \NE A B, KTNP # PO, WE {5 KTP @M H, 3£
R LA L. KINP & B8 REMBN S KTP f# L, T8
25|, /H KTNP S8 NbO, A\ HEHEER KTP /N, X
B KYiEE S ma RS a 4y, B E R 7 8 &
AR B ER.

L Nb* Ut KTP @G TiY-K* B FZ AR, BF
iR E T KTP SE TS, (n.ny)  EHYE RAKH = B y
i A A SHG B =4 BH, i KTP &AM AL LR # K<
994. 3nm B F 892nm, HILY BT KTP WM G ILRAE S,
FIFHEY KTNP Si&F8 K Nb* ik 5, o ## 547 KTNP &
TR AT B 2, fEfE KTNP SiE 8 no-n. 1 n-n, BT 5 REHR
B, FHBL T « M1y BB LKA 1 AL, [
BHA FE ¥ KTNP & F38 K Nb** ¥ B, 1 7] FI SR 71 KTNP
SRR 3E S AR AL IS AL (NCPM) , DA 358 i 8 JE SRR B2 280N

2. KTi;—.Sn,OPO,(KTSP) & %" (x:0—>1) KTSP d& [
FHERBEEBREEE K. U Sn FFB KTP R&$ Ti
FT, KB — R3] KTSP &k KTSP § % $EE kg
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Sn ETHYBE R BT ALF R FIAE 3.3 H.
3.3 KTSP RHRABRENMNEH So BFEREENHTL

z/mol a/nm b/nm ¢/nm V/nm?
‘0 1. 2808 1. 0575 0. 6406 0. 868
0.1 1. 2810 1. 0576 0. 6408 0. 869
0. 33 1. 2979 1. 0676 0. 6483 0. 898
0. 50 1. 3049 1. 0670 0. 6886 0. 903
1.0 1. 3129 1. 0708 0. 6518 0. 916

M 3.3 PAETEL,KTSP 5 HIEFRRE & Sn R FERS
5 g 188 T 2 K.

WO R AR B REN, LS Sn K FEREL
Hhn, T SHG BEFEH S MEH D . BEN% =1 8, EERT
KSnOPO,(KSP) & &, & SHG M. Sn BEFWBINZ 8 FHEA
% 5s%5p%, AT Sn** BT I °HLi, 5 Ti*Y , N B FREAR
). SnO, /\TH & Fo 4548 Sn—O &, M85 K IE/\HE K, Sn K74
Fr I N T 4 B4 AR O L B S S BLA AP0 R BR  IX BE 3 B KSP
T WK & A AT B 4 S UESKE B KTP & & # SHG Y
FETF TiO, WA N\ .

3.7.4 KTP BEIWRmA &S

¥ KTP &k 454 4 3 it A B Fp DR F 8 U B LAY R 4k &
.

1. KTi,—.Nb.OP,_.Si.O; &4k & 5| (0<x<C0. 4) LAFRST
Nb RFBRA Ti FF.BUSI EFHRLIBRP HAs KT, kA"
B8 RRR 27 A K I PR ALY R 4.

Nb** 2% 2 f% K F Ti**, Si** % 8 ¥ 0.038am Kk F P>+
(0. 035nm) ,/NF As®* (0. 047nm). Si,P,As EFHBINEFES
B K 3s%3p%, 35%3p°%, 4s%4p®, B M Hl k HH T FER Sitt, P,
AsTEF, B AT ERTHAE LN T S —A EBH,Si
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B P (As*H) A T —AE B H. %4 NbSHEN Ti 442, SitT #EA
PS (As™ ) B LG . B IS T5 4. %4 2<C0. 4 Y, T — R 5!
KTP [& BUOUB AR i , 5 2 35 S B R, B o B 3 I T
B, I IE B R B Tit, PST B FRROK AT Nb*Y L S BUUE B9

By K AREHOK Y L SR E Y 2<<0. 15 B, S H SHG 3
AT R, HY 0. 15<<x<C0. 4 i, Gk iy SHG 38 B W75 Fr &
. Nb BUfL Ti 129 T &4k SHG 8B, T Si AR P, X &y
SHG BEHMISEN. Kk T IESRE T B FHEMTE
i KTP FABARE, & &k IR RN PR BB AE
M.

2. KTiy—r—,Zr.Ga,0PO,(z,y<K1) & 5| & th, B #f KTZGP 4
7| &40 RAREBRBREBERE, TEKE KTZGP £5
Sk (B R R A KT R 5 B 5, S B R A SHGHE 2
KTZGP SiE i Ga* B FIRE, Bt H i 19 Ga TE R F Y5
AL & ¥ Ro.=0. 039, tb Zr ZE fa P B9 53 B R B K2 (0. 305) 297D
T—MHER . IEERBERFBA Ga RERRBEHMEE
BN RS Ga EBBARK. KA X 5 40 BEA7 S
ERRSHE KTP WX, RRERLBENZAL. BT 2 )
A5 0. 79A VKT TitT KR (0. 684 ), Ga* B $42(0. 62A)
INF TV, Ze M Gat B F X BRAR T WA TiYY, A B L8 A
3% KTZGP B & AR L, R B KM 26,
XL RENE R EHERN —FERX. WE KTZGP RAREH
BB RN F W, LEH KTGP 1 KTZP & ks | K.
KTZGP &5 &EH c BB FER 107°Q7" » em ™, & TF KTGP
HESEQQ ! e em™), MKT KTZP I FE (107707 -
em ™), X F RN B B A BT BLE B E KB IE RS B
SEBSEHEL, RARN B E Ga®, Zr " M E F R 1E
P55 R , T A 2 1 o B 1R A 9 TR S oA

M ERFTFIZE N — R PAER L, T KTP BE%
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MR B, BRAERT —EF KTP R&H&, K THALHE.
b F KTP Rk M SRR, S8 T KTP B R KN ERENF
HEREO TR, 5K T KTP Sk r R HEHE.

KTP Bl R AMAR. EH5HE=FMHXRBHEIXKX
HWER G — NI ESEZ B, 40 EARAR, TEEGE,. 44
B, RGN, =8 X RE YA, mBUE T &
R R, B B R EOE, IR AN SRR ERERE
A4k, (BT & R R IR R I &P R R KR R A E .

BT KTP FIBEUR S E, TR S MR R r 48 2R
M= HE X RN, M-S HREFAY LIRSS
Y2 G bR AT Y B B S5 B LR A BRI AR AL

§3.8 KTP(BERRELE A M

KTP sk & iy Masse fil Grenier™F 1971 £ FHESK I BB

PP B BRI R Zh Y, b 1 BT R R AL % R LR T -
K,CO;+2NHH,PO,+2Ti0,—
2KTiOPO,+CO; » +3H,0 4 +2NH; 4 .

1974 %, Tordjman 1 Masse ZPIE LM E T KTP BiEKH
%M . B, Zumsteg, Bierlein Ml Gier Z2 R M b % B T KTP
S B AR A IELR Y e B, A K Bk K (K, Rb, Tl,
NH)TiO(P,As)O, B gk (P a$E NH, TiOPO, &#). 1it,
DURSEE F MY Laudise %0, Airrtron A MR AR UK E
BEYEMEHAERS, & HERATRRNERFZGEHKRE
K KTP fE. K4 K KTP ik F4EEF — T B A6k
BLEDE 2. 8pum W BIMEFEE — 1 OH EFFrsl&Em—1
WU, T BEREE KN KTP &&%E X — Bk, 72,
B 20 4 80 ERWALERWE 2 THEELL KARBEBRE
M4 KTP Si4k. #1980 48 Gier ZEIRE T M K,O-TiO,-
P,Os Ztk & 4K KTP b E BB WX, 1984 4 R EHIEF|
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%‘i&@éé‘] Jacco %“”BF%T KTP B%%ZE 2KPO; * KP,0, BhiE
PP A K. 1986 £ R E NU/REREH Ballman F FREER,
RAMMEEREARER T KTP ik, 157 #8462 R
KT

4K, HPO, +2TiO, +3WO; ~=>
2KTiOPO,+3K, WO, » P,O;+2H;0 4.

LEEAKXRIHERERBBIEER KTP && KRB, THEK.,
B REAR Y TESOEZ MWHT T KBHPTE . &
.3 EHE R R 25 .00 Marnier Gerared M\ TiO,-KPOs-78
KCI(KBr,KF) fk & % i B i % 75 4£ K i K.Rbu—» TiOPO, &
. B SR EBERY Voronkoval®?, Yanovskii 487 TiO,-P,05-K,0 =
TEFPFERS KTP &k REIWFRXZEGESEHF R
FALGEHRIHRARBEBFBREERK T KTP &k, ik
# KTP 45 B335 3 E Br g & ALK -

1976 4E Zumsteg 2P KRB T K.Rb,_. TiOPO, ki IE
KN EVERE, AT I T KL KTP SR 78, #HA 20 it
72 80 FFARLLE, B E KTP R E KB ANERE , ST E R i
B, KTP ik B 871 # 46 h BOG 8% B 9 AhF 330RH R, A
Nd : YAG EHREARPRBTHIDEMNELH L T
EILERENLTEAS KTP REMBENGFHRERRBREETE
45%~70%.KTP &k T ARG HM RS0 EEX S BRIRS A
BHEFFFE/IINE. &F —HEEHAFRT KTP &#&
A — 6 B fth #E IR, 35 0, 1980 4, Massey™ #R 3 T KTP g ki
Raman FIHEHEE, A8 KTP & 4&H W BEAL N Raman 5% 251
R G IR B4 kL. 1986 4F Bierlein % HF 5% T KTP & & & B Y6 f1 4t
BER. KA EERBHERT . KTP Sk E0E 4B T84
B FRYE. 1988 4E, Voronkova Ml Yanovskii &85 7 KTP skl
BT, A RE N 934°C, 3Nk KTP ks Edt 58 s
HE T BB BB 3 B v AR R A A TR, 1989 4 Bierlein %
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AKhE 4 K8 KTP &k B3 gk e B, 3F LB T 486 KTP &
P FIAR AL BT B 25 5 P B BB AN ORI I R AR AR, RN 20 D
90 FEARLAJE , AMTIA A KTP & 2 il /5 I T A ] S8 F0 - Xy
AR, BRI H T, Y AT M. BELER, AT R
) B MM AL ICEE (QPM) EER , ARtk R R AR BB B, AT A
Sy H AR AL B R B R RS A, SEILE N RIG A S iR A, B R S
# 4k KTP(PPKTP) & E X2 B IR ¥4 C L2 %E M, PPKTP &k &
XEBBAFLERHEEEENMAA.

3.8.1 BEiRSRAEERKTP R0

KTP & &7 B S0 5, 4B ERE 1150 CRT R FF a2 i, [©
L KTP Gk HEE R A RRBEREER.

BEREBEERK KTP &, Af12FRiEEHM—RIE
B, RERITUBRRALEZRBINR , ZABERNERETE
fERE 19, KTP 7£ 760~ 1000 CH B N BME— M TR E M, 18 K
T EE, . B P AERES KTP RAARRMWE T, B4 T ARE
FEFHENRBE, ERRZLARZBENE THBRIEVRETER
KB, T ELKS B BE IR AR (L8 R, X B 48 48 0 o 1 A e 3 B AR
WA K BB R — B .

TEHUEN KTP-#ReF LBk Zh £ K KTP & & EH
wiR.

K,0-P;05-T:0, =uik RAHE XL BWHER. X F KTP &
KK Tliev SV MM T KTP SBBE LE RE K
MHE,K.0-P,05-Ti0, —ui& ZMHEMAE 3. 15 FrR.

M 3.15 FRLIEH,KTP 4 % XBE, BH + K0/
P.O; WEE/RIFE 1 &5 3 Z H], #4EF KTP M E M. % (K,0/
P,05)<<(0. 5/0. 5)HF, W KTi, (PO,); FEEH. %4 (K;0/P,0;)>
(0. 75/0. 25) 8}, K, TigO38% TiO, B A BREAM. HiZE £ F,KPO;
1 K.P.O, WA LA TiO, § BRMKeA H H®. KPO, f1 K,P;O,
PSS KTP HXZR , KX R KN EILHELR. WE 3. 15 4
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P-0s K0 TiO;:P;0s K:O:TiOP,0s  RBESHE
\ 25:25:50 e %%%:E

Y] - ]

K0:TiO2:P,0s “— K,0/mol% K;0:TiO,:P,0s
90.0:10 25.65:10

B 3.15 KoO-P:05-TiO: =4 FMHE -

AEE KTPHBEEXBRE, . REBESZX 1050CEL, Bit,
W KTP ¥R AR S KTP AR It , KTP B4 RIBET
BERERN. B 3. 15 PHRBELARTBEH TR RERNEREH, N
W AR K. % KTP B ¥KBE KT 75mol % Bt , M E RS B
EF. XK KTP &£ KRFAMY. AR REERN, — &K
3% # (K,0/P,05)=(0.6/0.5), % W T 3.15 FEFRH KTP #
HAREPEH ASWERPA L EZELZ EHIE—RENERS E
(K,0/P,0:) ¥ H 2 F (0. 6/0. 4). (K,0/P,05) = (0. 6/0. 4) Wy ¥
38 7] B 1E KeP.Ous, B K Ke. ¥#E (K,0/P,05) = (0. 6/0. D HIR A
HET PARERRAKILB R E, XIHERRKERGBERBERE.

M KTP-BBR Mk R 4K KTP itk , K#ki%k F
3.15 PR PA R L SENRBARSE A . BHUEATREL
b PB PR SENRBERN KTP Sk K160, B SN TF
(K:0/P;05)=0.7/0. 3. Bib, 5 Ks MW HEH K, KK, 3K
BB RN Kot PO,

E R KTP- BBk R, i R E R B K

%E:
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A
KH,PO,+Ti0, —>KTiOPO,+H;0 % ,

K,COs+ 2(NH,);HPO, + 2TiO; ~=>
2KTiOPO,+4NH; A +CO; 4 +3H;0 *.
.
(n—2)KH,PO,+2K,HPO, >
Kut42PaOst1 +(n—1HO 4.

n=2 Hﬂ’i’g?ﬁjﬁ K4P207’ﬁﬁ7 K,

n=3 W?‘é?ﬂjﬁ K5P30109?ﬁﬁ< K51

n=4 BF I H A KeP.Ous» TR Ko

n=>5 H‘J‘%ﬁdfg K7P5016’ﬁﬁ: K79

n==6 E‘J‘i’é?ﬂ]i‘] Kspeomvﬁﬂ: K.

7 bR B AR R R A, iR R4 L KTIOPO, % IR, 3R £
4 T BT SRV R, 1A K VR Rl i R, (R B AE L3R [ AR M R
NI, IR R BB FHIR , LA S B M T o R T 5 o HH 3R,
DB EIREE 0 950~1000°C , B 5E 24 b ¥ 1 S B 18 B A I Y
B, BRI A AT A R KTP R R ERLE I HBEAAEMHER
NEEMEBEE RVZe58  AMUERNBESREX, MHE
BB EAKERERR. MR RANEHERE LAY, 2
BB E Ak, E EH B AE KTiOPO, L 54.

'ﬂgjb KTP ﬂ%iﬁ%*ﬁﬁﬂbﬁ%@?@ﬁﬁ(&,&,&,"-)
MR R,ZE650CU LMBRRES TREMEWN . A5
B ABRBERARHRE, mEEMPER P IAE Y H WO,, 7T LI
RIS B, BRI MR TR 34, 3O R A K AR HE R P A
WO, /5, W R FREBHEA Stk , T db i B vERE REAR L H 0L, B
B4 KTP Gk K E RS K BERR PP IR VE 770

MNEBRERFEK KTP dEH Z W AR ITE, EW . T
¥k, BB RE B, B R B RS MR Ik R IR R S
I EBRERY, PRBERIRAESF BRAEXAZRAMEK
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Frk B Stk K IR A ER R E RS AR, BT KTP &
Bem At H RN RE R B ZYHRK, BRI B
B2 IR, i — MR 2 R IR BRIR LR A K KTP #.

KTP Sk R BREE B EREREMAE 3.16 BT K.

B 3.16 KTP R4S BEEEEKEERER.
E.1. FERAT 2. B K3 %4 BRBLMKRE;s Fhe BREN;
7. B 8. RIBAE 0. HIHE .

MEKTPEK BRGBRFHBBENE, —RRXRABRLR
B HNE:, BERELKMME KTP HERAEMREE,WE
REARMT+1C, B KTP-K, IRk R ERE L&A
3. 17 FFR.

ME 3.17 FRIEH,KTP £ K PR RBRE, CREEREMN
FHEm, TR 1E MK, SR EET 850°C L LA, B & 8
KL IXE IEEERERBEYBREKR ANTERR,ZE 950CLU LY
BRERSEARE, S HEARR UERBEE 750CU T, BHR
ENBERFBEENT /N BEBRORSBEAMBRE . WAHHHA
Fdy BEARE R AR BERE K &R,

FHGBREBEERK KTP A5, Bk KRR W%
BEXEE . RARGEREKYRE—MEBAEKLRE, AN, LR &K
Rl /NBI KBS B TR, BT R/, 5E BN A b 35
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ReiE B, LA G B R A B R TR N T R AR — TR
R A A T, 7 AR O WA LR IR B Y AR R
S OFRKNEERERE-NEEMNEBHRBEF. R, N T
e P W04 TSR A , R T b RSP A B AR S,
R VR IE — P — R T 5, UAF T AU R IREE K.

1.0

09}

08}

07}

Bern/,

06}

05|+

04

03}

02 1 1 2 L NS
500 600 700 800 900 1000

—>7/°C
B 3.17 KTP 7E Ko M7 ok R PR AR AT M1 2% -

B A WA K ik — B K TP &k 3ot 7 it o B Ay 28 4k
BN EREGAACBRERBREAR , HEERZEFRE
B R VERZGLERGH SRV HEL, W B R E
ARfRE) .

3.8.2 KTP RifstidKkExTH

KTP BB b MR — MR ERWE R, EX S P AL
EHEBRREVMEARN. EERHTEREXEKEBHRER. H
Raman 54LANIEHIT T 400 HIRHEE B KTP fiEE KL
BLESBRTER ERYHONBR AEEAZER, BBRA KX
Brdh R EHEE , AT BB A, X PR B BB LA B R E R D
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REBBRERBNHRE HEERLGRE. RE, X H
Raman 4L 50 Y6 #5{X, KOG i 9B R € B A B W+ PO, fi
TiOs ZA KA HFENRS. TREREW,KTP B E KBRS
BRKTP(HE TIOORBERENLBHBRB (BIEERBRE
PO AEBERRMR PO =B PO BORETHAEA R
TTiCI V)OSR B LR G 4, X BN B BE L 9 375 4, T RE
RESAMERFRA. BLLEBERE AR 0] 3555 B L FEH 59
OB BB .
(D BB HNEYHE LR

SRR /\ Yo
O-P-0-P-¢ +Q’T10+opop-o
1 | ) e
o o | o 0
o)
Il 5— »
Fo/l\’\?
0
O\Ti’XO +POF
e
0”4 3" Yo
I _O
Lo=P~

(2) HrABEH &I R 2

[:Ti’O‘Tii] [\T, 0\'n\}
e 0 0908

%
o—('g-o—llr—o O—g\p %’-O
0o

°q, 0
oo
& /O\TI:]+2PO4

(foe
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KTP Skt 1 , T80 % 6 L7 VA XL R L B Y R & 0 0
HEREEKAERER  ERMEEKRENELE L, 7S
RE M S BERRER R, R L, £ B KTP @iy KE
SEMTTHEA £ 48 BLE. H KU R B, TR T S £ 1K

3.8.3 Kk#E&ERKTP &

Kk A K AR — P E R R R T A AR PR AT
REERY TR X TERTHARREEKBRERTSR
YRR B KRR T KREEKBRENFECH
&% A G &, BLFE 1905 4E Spezia WA EEEEKEIET R
e EERHRKRE, BT ALEKKEO BRI, FK#E
R BEBARBATHEEERR.

ﬂ(%?ﬁi&ﬁwzﬁﬁzﬁﬁ&,Eﬂﬁﬁ&‘ﬁé(ﬁﬂ)iﬁ%‘w
SR B, X B B R B L R R Y B AL A R A K K
ZREIE M3 A RS, T REEAEEK. BRTKEXARE
B, XM ERKEANRANBERARERF —EWBENR, T #E
EWIE BT RACRE. BEKREERK[EWEEME 3. 18 FF
/jf\.[z].

RAMBERELSBEERANRER FRBHEESEZERE
BEA LR, BEESHEE-CHERENBAAR. B TEEEN
TR 2 (] B IR 2, W P A VRO R R X A A A
FHF 5K 1B X Bl v, T R M S A 4 Gl AR B R4 v
RS WI VA, T X TR T 38, RIS IR, R R |, 4 S 75
PLE S A B K.

KTP Sk %% i Zumsteg % F 7K 2 18 3k A KU J5 3k,
Bierlein 5 Gier™  fB#E4 &, Ll KTP = TiO, H3Esek, R
Bk 600~650CHFI 14 206. 7MPa i KTP B P4 K KTP
sk, Laudise 48 T LA KDP /9L # , ZER A Pt WEME
EZXN,.HREN 5%, KTP WHERBE N ISC.EAKBEHN
375C. U E MM MK ALK T KTP f ik, J§ Laudise F X #
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B 3.18 KMEERERBEEEREA.
1. BEZE 2. ¥fhi3 B EaER).

2MK,HPO, # 4k M T 0. 125molKNO;, PABY 1k Ti E R,
RETHEERLEA AFRSELIHRTART LT EBR KTP
MEERERPHMHEXZASERE, R T —MEK KTP &4
#8547 80 HE 7 EF™. i i1 & KTP @M K TR &4
%[97]

FEE Pt 5 Au ¥ L.

B4k . 1. 5~3. 0molKF + 1wt % ~5wt % H,0,.

BARE.70%~80%.

FE/71:137. 2MPa,

HEmERE 380~450C.

M KRR 370~425C.

¥R B - {011} 8k {001}.

FAARIEER KTP & RER S, FEKM KTP &
B ESSHERTHEBEREE KN, KREEKM KTP &
ESHEE 107°~1071/QQ - en) FEHR, L BBEBEEAKY
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KTP @M 2~3 $ORER, KF & 1F 0 A Y6 IR 38 T BE R B0
BHN. T4 AR A K T E SR RE BT DAL B
e e 20

3.8.4 KTP ﬁﬁg’gi;ﬁﬁm,ssﬂoﬂ

1. %L ENR
SrREE . ~1150C.
7% & . ~5Mohs.
EE 3. 0145g/cm®,
FHFEAS R A 936 °C.
B . k.
R T
H.# 0. 1737cal /(g « C).
#FZE.0.13W/(cm » K™,
B53#E,3.5X107%/cm(c 8,22°C ,1kHz).
PRk R B2 B 11X107°5C L

y BT 9X1070C L

2z BT 0. 6 X107 C .
2. RFNER
EFEHER %, 2V, =43°19' (A=530nm).
%%k B . 350~4500nm.

A==pm nr ny ne
1064nm 1. 7377 1. 7453 1. 8297
530nm 1. 7780 1. 7886 1. 8887

FRHBRAHARXA=pm).

0. 893424°

2 9. . 2
nt = 2.10468 + 37 = 00 e — 0. 010364,
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0. 876294 2
= — — (. A%,
nl = 2.14559 + Z — 0. 0485 0.01173

_ 1. 36174 ,
n?=1.9446 + 37— o g7 — O 14914

?E%ﬁﬁi%ﬂﬁl Ty ﬁﬂﬂ*ﬁﬁiﬂ:ﬁﬁi’—% asbsc. *ﬁﬁ—tﬁ
et e BAR, A KTP &k 5 R mAEEm TR
FUHE -

A/pm nz ny ne

0. 4047 1. 8244 1. 8394 1. 9586
0. 5320 1. 7780 1. 7884 1. 8863
0.5343 1.7775 1. 7879 1. 8856
0. 6243 1.7633 1.7725 1. 8644
0. 7050 1. 7551 1. 7636 1. 8524
1. 0640 1. 7386 1. 74'58 1. 8287
POt RH:

dn./dr = 1.1 X 107°C,
dn,/dr = 1.3 X 107°C,
dn,/dr = 1.6 X 107°C.

VT ES
A/pm afem™}
0'. 66 0. 73~0. 87
1. 064 0.02~0. 05
1. 32 0.04~0.15
3. M AFHR

A VT AR X (6] : 984~ 3400nm.
MG A . \BRBBPEK KTP &, B0 1 BHEAT
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ALA N
% A=1. 06pm—>0. 53pm Ht,8=190",¢=21—23";
W A=1. 32pum—>0. 66um B ,0=49°,9=90".
FAMEEKN KTP &4&, BH 1 BHAERAN
W A=1. 06um—>0. 53um Bf,0=90°,¢=26°;
W A=1. 32um—>0. 66pm B} ,0=40°,9=90°.
LB EERBGIFRARBOMT .
dy =%+ 6.5 X 1072m/V,
dy ==+ 5 X 107?m/V,
[dss| = 13.7 X 107?m/V,
dy =1 7.6 X 107*m/V,
dis =24 6.1 X 107%m/V.
BHRERENFE R do. BAEMDIICEE T RIRTA 7 B3
AL TR 7 1, B AR RN R BB KR I8, S BL R 2 7
HH KTP @M A RIERENRF R
L 3 7E SRR Y EAE A E B R, KTP Gk E Ik RS
FZ B (E1E Kleinman XTHR) .
2y FH :dee = doee = ds5in’p + dsc0s8p,
22 FTH :doee = dece = dy5ind,
22 T : (0 < V.)dwe = dysind,
22 T : (0> V.)doo = deo = dysind.
A SHG £ :ds=8. 3Xds(KDP).
1 B . Do="75mrad, D,=18mrad.
BER:25C/cm.
Yeig W 5. 6 A /om.
BH A 4. 5m rad (0. 26°).
ORI A5 R . >450MW /cm?(1064nm, 10ns ,10Hz).
B R B TR .
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AR K53 (1.
) /(pm+ V™H /(pm « V1)
713 9.5 8.8
ra3 15.7 13.8
ras 36.3 35.0
ra2 9.3 8.8
a1 7.3 6.9
M ex=13.

HEL DG IR 5 R AR B R IR L B T R BT S

R [ 7/(pme VD) | a@rsE) eer(€11€33) 2 |03 /ewt/ (pm » V1)
KTP 35 1. 86 13 17.3
LN 29 2. 20 37 8.3
KN 25 2.17 30 9.2
BNN 56 2.22 86 7.1
SBN 56~1340 2.22 119~3400 5.1~0.14
GaAs 1.2 3.6 14 4.0
BaTiO3 28 2. 36 373 1.0

R B O (). Y4 KTP @A@Y K B (O X 3. 7mm,
HEFOLEERY 10. 33m] (A=1. 06um) , B FH F H.500MW /cm?;
ERHRER N 7. ImJ (A=0. 53pm) , FT B FIH 7 5 68.7%.

3.8.5 KTP B+ EARNM™

(1) # Nd BRI IMES, AR B &/ Ye % .
(2) Nd e —HmE OCDYBEW B (SFM), KB KA

WOCH

(3) B &I (OPG,0PA 1 OPO), b 18 0. 6~4. 5pum i

EWOCH .

(O BT R ETF R ITEHAE R
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(5) BRIELRHENER E-O BFIHHI.

§3.9 JLFEER KTP B &K

& 78 3y B #: KTiOPO, 180 K # P [RF, TRARSH A M
8 KTP & 5, % . KTiOAsO, ,RbTiOAsO,,CsTiOAsO, fl
RbTIiOPO, % & & , B4 I8 B #th i LA 52

3.9.1 KTiOAsO, (KTA ) (GhEREk & &) f i)

¥ KTP Sk PO, WEAEA £ H AsO, W H &
EF BN, RER KTA &k KTA B&KMA B SHG 4458
KTP Sk 1. 6 £, X R AE SR K, A REMERE T
BoK.

KTA @&ZWE KTP WHE, RS % :a=13. 1304 ,6=
6.581 A ,c=10.781 A. Bierllin £ @ RE LW I HER
B, PO, WTH k5 AsO, T &t , AsO, R ER K, X2
KTA &k NLO RE0OH KM EEFE. Mayo $#F 1y KTA
ST S 2RI K R IR R REB KR BN,

KTA @R ABBHEREER, I AMER R KiAs;Oyp,
KGAS.«.Olsﬁ K,As,0,-K,;WO,-AS;0, 7%%%%’”4‘%“10]. KTA BEIIEI
R R A Ak A K, BT A L5 9 KHAsO, #1 KOH iR &
. ™

KTA @M ERKES S KTP &AM KLl KTA &EHLF
EENGEHIFEAHET LR, Y KTA REMNEEBER K £K
LB E ERFEE AR, KR E X HY% 803~880C , A it
B SR — A Bk, (B4 B3R P A B # Sc,05 1 In,Os, 7]
Rk b ik A R B s, 2 K/As JRFHE 1.5~1. 67 (9 A 5| 7T
BAEKEBERERHEE KTA fik.

EPR LB &R RHEMY,In 5 Sc R X KTA Sk dHd P
(D, PROBENMNREHE AL —MEOL, BN T BAH —
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20X R SRR A . ESBT KTA &5 TER
BB,

KTA Sikf TESEFRM T,

1F Yot XUl Y : 2V = 35. 5°(A=633nm) ,

&Y B . 0. 35~5. 3um,

% (g/cm®):3. 45,

% B . 3 Mohs.

PRI TR

A/pm nr ny Nne
0. 6328 1. 805 1. 814 1.911
1. 064 1.782 1. 790 1. 868

35 KTiOP,As,_.O, B B B4, 76 0. 994~ 1. 55um i
Brge ARG R ARG UCAL (PM). X Nd : YAG #0Ot7E 1. 32pm
KA LB 1 HKAHAL0LAL (PMD).

B ER (pm/ V) Y3=15+1,7,;=21+]1.

Y;3=40+1.

KTA 5 KTP S # H,KTA &4 54 8/ XU §f %
(Bn) , TEBE B VG I B, MW BOEAE 5 o — 8RR

BHRIEREE ZE (2, y,2—>a,b,0).

zy VT : dece = dove =ds15in’@+dsycos?@

zz VT (0<V.) : dooe =d3;5inb.

vz YA : doco =dewo =d55In8.

xz Yl (0>V.) : doco =d e =d3;s8in8.

¥ zy W, % 1. 053um |4, SHG M IE LM Z ¥ (6=190°,

¢=38°):
ds(KTA)= (1. 6+0. 2)d&(KTP).
mERIRGRENT .
A/um T4/ns I/(we+cm™2)
1. 0~1.03 0. 002 3.5X 108
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&t

R AR
KTA Rkay Fm T,

(1 #H KTA S&EFER, o= EEE K P LIME

(2) FA KTA A THIEREE RS BIRS & (OPO),

WiIERE N 3~5pm.

(3) RABTRBEAGBRKTA dik, \THT S

3.9.2 RbTIOPO, (RTP ) (BEQ &L S 8n) & s (08-82.116]

¥ KTP k&S K KT8 Rb FKFHBAE, IR
RTP #4&. RTP Sk RS HH a=12.974 4 ,6=6.494 4,
c=10.564 A , b 5 KTP kM RSB, 5 s HFr¥ X,
Ml ¢ # Bt 482 /. RTP 4 th 77 76 3 M Bk o2 48 30 6T 53 48 49 4
%, MR E A X ] R . 785 ~829°C , 3 o R A, Mt X M|
BHE, RETRAEHFF L, TEFRY. RTP &N E &

7 RbsPOw AR, BAERES S KTP & ks

RTP ik E B M Fm T,
IEYEHEDUHdR 2V, =43. 7°(A=532nm).
BB 0. 35~4. 5um.
A RBAHERQ/pm).

0. 538424°

2 — 9, — 0. 2
7e = 256666 + 75— = eamg — 0- 016664
: _ 0.779494 2
7y = 2. 34868 + " g — 0- 02114,
? _ 0.639614* 2
e =2.77839 + 7 — “ogiey — O 022374,
Pt RAREE I TR
A/um nz ny ny
0.532 1. 8047 1. 8188 1. 9145
1. 064 1. 7659 1. 7730 1. 8540
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HRAELEAZE R (x,y,12—>a.b,0)
zy Pl :dece =dowe =dusin’g+dycos’p
yz T 2 doco =deco =d35inb.

zz 1 (G<V.) :doe=dysind.

22 FH 0>V, :dow=d e =dzsind.
22 H 45 B B T R BT A

A/pm Tp/ns I/W+cm™?

1. 064 17 9 108

3.9.3 RbTiIOAsO, (RTA) (5P ¢k 8 €1) #0 CsTiOAsO, (CTA)
 (HEBREER) R

RTA 1 CTA RA# [ FIER KTA fk K4 k. 1w
PSR R HRBEBEE K.

1. RTA & #0718 RTA R k7 Rb,0;-As,0:-TiO, # 7
EPEK, BEREEEZHE, A BE Sc,0;, 7R 5 L8 &
. RTA @4 0rRAHRE NGB VEIERRERK RTA &
AT AR, REABRBERPMALEH Sc.0..

RTA B RSB N a=13.264 4 ,b=6.682A,c=
10. 7697 A , ZE SR R4 1, AsO, I TE #R 8¢ PO, 1Y TH # W 25 1y 3
K,

RTA RBEHESERK, XFERHA T RV EFEREW
HEFEB TR —NHEETHES. RTA REEZBTHERE
B, b — 8Kk Bk RTA T B X TF KTP & &M, X
1.064pm F KA, WX [ RHMILE (=527, p=
39. 8°). FHEH MIE ,RTA Rk tAEL I 1 RARGLICAL. iRk A
R RTA ik, 7 LBk 3874 SHG K HEM ALITAE.

RTA SkBZEN B BN 0. 35~5. 3um, B R EH T HEEM
MEMBRD S RERGHJAEROHE. i, & F RTA &&R
AR ARER, 5 KTP SEML, AIEABEMER FHE
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B, RN MHBRAE K ERENBEMSRAERKTHE
B AR, R E A BT R % S BOR AU SHG, # &
iy 1 B e R A AL TR (NCPMD) K 558,

2. CTA &bl CTA Jiik5 KTP dkM K, AAFEKXR
B REUE X RE T CsT AT A5 KM P RA
Hh AR AL ZE. CTA &7 MTIOPO, il MTiOAsO, B & ik
BERFEMEAEKNAE,CTA SikE (011} F M ERKRER LT
{100} il B — AN B B4R, RILHBIA K E REERK I,
XREEENEBRESLRKPHEMRB. £ CTA BEERKEK
CSSAS:;OIOCPiu])\/J’\E Se0s EQ In,O; @ﬂﬁ&ﬁ%@$%éﬁ {Q
CTA SRS MABERMR T KTP fl KTA & &
CTA &g m a0 B SR ILEW L BRI, X RHF Cs*
BEFESMEETHEHRES TS RE, M EWTE. CTA BA&H
et e etk B 5 KTP BYM H,CTA kR A /NI,
EAWEEKN1.3~1.5um B Nd : YAG BIG1E50 , §E 45 5 A 4 T
BLAKH. CTA SEB KI5 RPN BRI B 5 (e
BYGHFRNEREFL KTP § 2.5 . CTA R&IELEX
2R T KTA f1 RTA,$F 51 &% 1.32um K 1 8
SHG , 3% Y 3 Bt B 4L #M X (0. 37~5. 3um)» 5 B BE B FE B0 K M
BAHWAERR,.FFH TS RIRY OPO)SBFHF N H,.H CTA
ARG EE SR SHERIE,CTA LB 920CEL B ER T
Fr ik Cs B Cso.s TIOASO, 54 XM AR, I E 0 T #%
B .KTA RELEH N d R (TIOASOEHWBREE T
HK-OREEFHR . F K BETFHREGEEREEN.ES5%
KU Cs"EFERBRK BFE . EREBENRER, T MEA
K (TIOAsONE W B RN R BTERESHERIVELN CsY oL
HEWBRR, WARNKRZFREFTHYEFYER, Fot @R T
R AR L, B SRS E S B A BUBRHER.

#E MTiOAsO,(M=K*,Rb*,TI*,Cs ) RH G &+, BE M
BFERHRE/N, GBS ER R, W SRR F

* 186



X

CsTiOAsO, —+TITiOAsO, —+RbTIOASO, -+KTiOAsO,

—-KTP
N - BRE BE far BRE
Cyp-mm2 mm?2 mm?2 mm2 mm2

A, R BRI WL A K K, -.Cs, TIOAsO, R G &at, # A

WY REPHERN = Ei0 &8, 7T AR 3% & & & e e
.

KTP S&&MJLFEELN KTP B EEANERS R LA AE
3.4 &,

¥3.4 KTP &HRI/LGMERR LGRS HELERD

fa ik KTP KTA RTP RTA CTA
BB/ A @ 12.819 13.130 12. 974 13. 264 3.486
b 6. 399 6. 581 6. 494 6.682 6. 8616
€10.584 | 10.781 10. 564 10.7697 | 10.688
a=f
=7=90°
FE/(g-om™® 2.99 3.84 3. 60 4.05 4.51
WP e(227C) 55 26 18~ 19 36
HEHK g55/(S > cm™1)| 9.9%X1076 1076 2.5X107¢ | 3.2Xx1078 |2.7X107?
BEBE/C 892~~960 | 803~880 | 785~829 | 765~810 | 644~680
A3 (1064nm)
* 1 706. 5nm
nz 1. 740 1.782 1.779* 1. 803 1. 850
ny 1. 748 1.790 1.788* 1. 809 1. 865
ne 1. 830 1. 868 1.875" 1. 881 1. 920
EICHE /om 350~-4500 | 350~5300 | 350~4500 | 350~5300 |370~5300
BHBGRE | ;; " (10:';( o | 09 0.4 ?
/IGW /em?],1064nm — —
8. 5ns) 8ns)

© 187 -



gk

stk KTP KTA RTP RTA CTA
R E AR

(1064nm)/[pm - V1]
dj 2.54 2.8 3.3 2.24 2.1
ds2 4. 35 4.2 4.1 7.73 3.4
d33 16.9 16.2 17.1 . 19.62 18.1

B R

/(pm « V™1),632. 8nm
Y13 9.5 15 9.7 13.5 14.2
Va3 15.7 21 10.8 17.5 18.5
733 36. 3 40 22.5 40.5 38

— BB

HATEHEREN RN BB & EF «-LilO;,a-HIO;,
KIO, %5 544k, X 86 R # 2 UL 10, M /F h 4 TR R
#, W FH B FET 10, EE A E R+ B AR BUER I & &4, 10,
EAMERFATRH. RERSFEARERONEE, XEBRE
EHEMIELENRZERREER 10, BAWMMIELERZERY
LRI R, T SHRBFRXRE/N.

I0; ERREBRKXMHMIEREXRFZBHER . ERKE
BELEREBTZERAAE - ETHENLS R, mAE 3. 19 iR,
X EFHRENRROEMTRES R BNEZE, ATTH
XAERAEET s MHBREENEBR, XX TEEZGBRRAS
LYo A B AR 8.

BB RS 3 T 10, 1 PO, B Fht BT A9 oM R 2R 1%
2RBUEB R0, i HERERY 10, ZH L PO, A M IE
BHNERPER—NERR . HEGERERFMEFE. ZHUBL
AR, —REBT 10, EA//MHREL PO, 2 F 6 X #R¥EK, 3
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B 319 10; BEMEGHRRE .

10 B7E = 8107 1 A9 B I A EHEN; R i F 10, &
RA— I B F R A 25 2.

§3.10 a-LilO;s(a BAER AR ) 5 {4 21122]

a-LilOs shiE R —FMRA M B Rl M2 g
LA R R (L ER R T BRI, T
N5 W, BB R BRI WO T R BB, B M I B2 B MY
t KDP kg9 K — SRR W 2 WA (a1 ; B 4R A S22 12
YRR I RARR BB 5T KB A K R AR
T B a-LilO, kR — R 92 B A9 JE S 30 22
1. BRI T B ST B A i TT AT,

BEREH PR R, B o-LilO; M B-LilO, % # 54y
B, a-LilO, dtkBy S BRE . BN Co-65 23 [ BE N - P, B-LilIO,

AR RB X BREE  KBEH Co-d/m; BRI BN .Clh-P i—z »BH XL,

TR LR Bt 8 % BT 16 B dE R R R R &
}E‘ a-LiIOa B%WW%‘E‘J-

3.10-1 o-LilO, k4 fliz~121)

BRRRE ALK T i W R B BEK. (8 B 005 B UL 320
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/N, i B R $ B, 8 «-LilOs AAERHERRERERERK, &
A KB EME 3. 20 FrR.

w320 RERBEERREREE.
1. RIS 2. k3. U4 BHK,5. WWRE 6 BE,
7. B, 8. BAEFTF;9. AKE;10. LLAMIIRAT .

AW B & vk A R by A SRR R TR KR BT 3
TR T, B VA AL Tt MRS AR IR R A K Y R
FRISL , 70 B 25 4 VA W S YRR K 2 B B ] P B AR R B R T AR
WWERA R/ .

B F LilO, BA B R R R R M A, BN T ERHBERR
F a-LilO; ik, ZE i b B 4 B-LilO, SR L, IR B-
LilO, ik — B 7E 70 b B, B & AR, i o-LilO; ik
KRB ME, BE BT «LilO; &M LAERKET. EEK o
LilO; R kg B, 0 T & B-LilOs F A B, X o-LilOs A
B-LiTO, T % 15 757K Fi i 700 0 B o 4 0 585 — R 0 B o
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5. A 3. 21 R T a-LilO, 1 B-LilO; B F G & B K+
HRmERR RS RREnL.

IOOT
96
92t

88L

84!

80 }

76T

72t

) ——>

8o,
T00E,

20 0 60 80 100

7/°C—>

3.21 LilOs @AEXTHBRBEME RNBEGL .

ME 3. 21 REJUE Y, S BERT 50CH . BRTRETE
EER B HEE . ELBERT 50CH, U « HEERS TER.
% o, S AL FETEBR P, e-LIO; BEEOCUTRE . &T
MR R, U B-LiIO, Shik$itae. 5 HE 2w i B H A M A T i
ME,ERRMEE TEK « L0, Bk, R 5E 2B 5
LilO; &M, FAK « MREKEN , BFIAEHHFER « B
BREE R IRHY » SHPIRAY R AR BT « RRRE RSB EKIVE B
BRI WEE1011) 5AF {1010} HRHBEEHE S TR YR
¥. mE 3. 22 P,

% o-LilO; A KA, EREBEMHEE - M —MEREE
BK, M 2z MM B A REER/D. MBREREERE R —HE
2 2 BHEYIE J7 167, U A 46 S BE BN — IRE S = BB O 1. 4 &
BERKBERN 70C, BB pHEN 7, EXHBEB L EAK
B, 3 MHFRAERKRERS N

Ulooo1]: VLooo11 s Vil — 20:4:1
MT :HWRERERE LB EZERNIAS, THEMTRE.
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1011

L~
/ \P
1010

X

B 3.22 «-LilO; A& IME .

o-LilO; fhfk B — Rt ik, H - fhZ — WY IEHRK, B—%h
LR, LilO, SH A BB LilO, 5 FHAMAEEN Lit5 105
B XHEEMREHIERE, LRR I0; RAEFHARESEMLE.
BEE, B FHREAHATE, X # Lit#EAENRESEME, &8 T
I0s MYBREN LitH 60 fF, 8 Lit ARSI E 294 105 84 8 £,
MTIEE 105 #HANEBBRERTMYMEKRT Lit A A BERREHOE
R EERFI N E BB FEE RIS A BB T AR 5 5. B
Liﬁﬁﬁiﬂiﬁ&l’@ BSRMRIEE W P «-LilO, ik VLo0011=>V[0001]
HEKIZL.

LT oL AL LiIO; Rk, ZE T0CIRE TR R B A, HEEE).
MR E, EAR pH EA B FAEK o« LilO; &S, REM
BEAHMAERKERL, ERER WK 3. 5. £ pH=2. 9 £, &
EOREEREEES. YpH=2.5 0, ARKHERKEBEE X
IERIRAT 3 5. 24 pH=2. 3 B, SR AY 4 K 8 BE h IEAR A 5
& %4 pH<2. 3 B, IER B JL P RAEK RGP EF R P I 1R
W—#E, T B EARSR SR I A7 M K a2 5.
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3.5 pHEMN o AEERGFHENERAENES

E 5 pH »[0001]/2(0001]
7 1/20

4.3 1/4

3.2 1/1.1

2.5 31

[ I

2.3 5/1

e | 'UE0001]<'U[oooT]HTfsﬂﬁ@?ﬁﬁ:ﬁ@ﬁ%ﬁq’ SHY R
BB E, DRER LM HY A LIO; KEAE, BT REAT
P, Lit R R A AL, DA AR K R BB IL, B E T f i T
SRS, NTTHIN T Z7 A K EE, 5F Y HE R B
B — s FAE T, AR I A K K FIER T, AT AL T
BEEERAESAS, EXHANBERT voom > vomn I E KA
%

A AR Zeta BEETUUK L 4 FRE AT SRBRE
F X a-LilO; St A K iy ]R8,

# M Sterm X TXHEBHLHLE, ERBRBERTEHE
MR AT A2 B NNEZE, NRERANT8E, RH Zeta B
7T LA DRI % B B S L 0 B D RO AF 5. X T B L A K B
F pH HAEKER HYH R E BHME T, Frdl 7 o LiO; d
A Kt AR, B HY ZEL0001 13T B B , 3 K IR #Y Zeta
HAERSHEA, X FH L0, GiEERETIBR T H
1 [0001 1757 1 344 T8 A1 (0001 ] 77 1) 35 T Ay & #8000 B s T 8 » M
TV 5 AR A VPG S TR 099 A A R TR

ERBERR T o« LilOs B EHFMT

(1) R oS & RO, Y70 O ol K.

(2) R SEEE M R B A DAL

(3) FiEARKET, FERRAERNIE—&F—R¥D.

(4) RTIERMER KRR BNEENERBE.
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3.10. 2 o-LilIO, R Y OED o, et

Yotk ROYCYE BB A no > e

15 8 :420°C.

R 4. 5X10%kg/m’.

B . 4 Mohs.

PRI . R,

PRk R ¥ (293K B .

/= $:48X 107 XK,

1 z%:28X107 XK.

%Y B 0. 3~5. 5pm.

WHERESHR K ABER (A:/um), GRE  10. 00005) K

1. 3320684

nZ = 2. 083648 + 5T — 0. 0085254,

— 0. 035306
1. 2452294
P=1. T e— — 0. A2
né = 1.673463 + T — 0.028224 0.003641
P ROREEDT
A/um no ne
0. 355 1. 9832 1. 8104
0.532 1. 8982 1. 7480
0.633 1. 8818 1. 7354
0. 694 1. 8754 1. 7304
1. 06 1. 8571 1. 7165
ESHEREREAT

d53(2.12pm) = —6.41 X107 ¥m/V,

ds;(1. 318pm) =—6. 75X 10" *m/V,

d3 (1. 06pm)=—7.02X10"%m/V,

dy (2. 12pum) = —6. 43X 10" 2m/V,

ds (1. 318pm)=—6.82X10"%m/V,
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d3 (1. 06pm)=—7.11X10""*m/V,
d3 (0. 6943um)=—_8. 41X 107%m/V,
dis(1. 06um) =dy=—1(5.531+0. 3) X107 %¥m/V.
FPLICEE AT .
g, = 29.8° (A=1.06pm),
6, = 28.9° (1= 1.0845pum),
b, =27.2° (A =1.1523um).
FOLITEE 7 ) YRR R B
doe = dy = dyssind.
WOt 45 B
=6 X 10'W/cm? (A =1.06pm,7, = 20),
>7 X 10°W/ecm? (A = 0.532pm,7, = 0.15),
=5 X 10'W/cm? (A = 0.347pm,z, = 10).
KRB R (OMT .

A/pm a/cm™!
0. 347 0.1~0.3
0. 515 0.24~0. 25
0. 66 0. 06~0. 07
1. 064 0.02~0.08
1.08 0. 086

1. 32 0. 07~0. 08

BEREBRHNEG %0, =52°, BB KE L=1.lcm, &
SHH TR BB = 1. 8 X 10°W /em? B, XF Cr ¢ AlLO, MBS (A=
0. 6943pm) By WK IE I A RE B ¥ M 3FE 7=40%; 24 6, =30°, §
REXKE L=1. 8em, EE IR EH =1. 0X10'W/cm? B, XF
Nd : YAG Y68 H (A=1. 06pm) ) IR A BB FH B E
7=44%.
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3.10.3 o-LilO, BN EASE

(1) T HE e Nd : YAG BOG2R 049 B R, LA A
S AT AT Cr : ALO, $0ESS, U= A RSN OE B T2
AR, U AN, EX T EA S BRIRG 5 ERHRE.

(2) a-LilO, Fatk B —re b0 B 44 K el 4k, & TRl
R RS

(3) a-LilO; Sk i it R Ee Kk, ] H F 1R B8R

a-LilO, &tk e 48 Al b i fk SR 2 AR AL DU RS A B/ (307,
HAr SRR EA LR/, EELEEN, ZRMERL L, Xt
AT K AR AN BT BB L B 90 A AL UER, Bt MO B E R REF
BE, AT M E A IERERF RN,

§3.11 a-HIO;(a BLER) 5 {13138

«-HIO; R T2 AK, ERBMBRERKTRAREH
—FhE A, R B, B R — R R R R R R

3.11.1 o-LilO; fifk&EK

a-HIO; @k &R IS a-LilO; d&#1 £ R IR, E
BERABEBREREEK. BE, R «HIO; &, R, R HIE
HKEH HIO, MABERIENFT&HHFT, B THEFKABHEER,
BT {5 L 8 B HIO, $0 F MAR 45 — 5 B9 3 ARF0 B2 , 4 B (oL B 6]
HHBEFRLBEETRBPTHBRARSREBERFEEHRZ KX
NS, — IR AE R B 40CAL , RIFERK AL 20~25d
(R, XEB AR KR TH «HIO; k.

3.11.2 o-HIO; ﬂ{*ﬂ‘]i;ﬁﬁm“”s]

Yot . fR 6 U , 2V .= 133°(A=532nm).
SRR B D,-222; B H .a=5.54A ,6=5.89A ,c=
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7.73A ,z=4.

f@ FHTH . {001}.

HEHE . 4. 63g/cm’.

5B M EL.0. 35~1. 6pm.

W EGHE KA AR R A=pm)
0. 697342

2 - — 0.0201%,
ni=2.5761 + 3% 45550736 O O20
. 1.205408 2
nl=2.4701 + T oneqrais — O 01524
. 1.13168° o
n = 2. 6615 + 55— 5 o oo — 0. 0398X"
Pr 5T A FRHEMEL 20 T R BT 5 -
A/ym nz Ny nz
0.532 1. 8541 1. 9831 2. 0092
0. 694 1. 8315 1. 9517 1.9776
1. 064 1. 8129 1. 9273 1. 9500
M B 2y, ST KN 0,60

ELEENFE RN
dy (1. 065pm) = (9.5 £ 1. 3)d;(KDP) =
(4.13 & 0.56) X 107 %m/V.
L5 A R AR AR PR IEE, A RIER M R BN
2y W 1dewe = doee = d35In2@
yz T s dece = dyesin2d,
zz T : (0 < V.) 1dee = doee = d3esin2f,
22 FH: (0 > V,): = dew = dig * sin20.
WOt REIT -

A/pm 75/P8 I/(X10°W » cm™2)
0.532 45 30

0.532 1500 >0.02

1. 064 45 50
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3.11.3 o-HIO, BHEERAR

B EATERTERERNARES, BWE RS AEE
LRI BRI

§3.12 KIO, (BLER 41 ) & ffc 130141

KIO, Sk R —METhit Gk, EEA R ES BEH . B
PR IE e Y o I, X R R 9 JE R R MWL KDP R i
BAR A BB, F R B R KRB A R A BAR 59
B, e H AR R, ATUETHE ZEBUERER R Rk P o RE BT
e LM Y S, B, KIO; Sk B4R —HR SR E KSR
P ANEEHHFRYRZ —.

KIO; Mk B—Fgcmik, \BBRHIEEBEHE, BXRELZ KM
. HE22CU LB F=F R E, ZREBFH R3m; \ 212CE|
72.5CRBTHARR, ZHEBNCn; N 72.5CEI-5CRT=#
R, ZRBN PLEKRSE «=7.710A ,6=7.701 A ,c=7.698
A, a=109°',8=109°27",7=109°29". B4E¥, Al —EH&HERE
FB KRR KIO; fi ik, RTiT B F KIO, S 4 K M FF ok B,
MR R BB, {VAE 1974 4F,Hamid AXMRBREEKBBKA
BRI KIO, &b, H 2 1985 £, L AR K2 SR BT AT R
HABBEREERE, AEKHERTH 18X 18X 40mm® #9%E B
KIO; ff.

3.12.1 KIO, mEMBBER AR RZT K

F AN KIO; 1 HIO; BN & B, I EZEFRAE
5 , B ) YA BRBR 4P ¥ MR, AR B B HIO; A B KIO; HfE#E
W 7% < (KIO;/HIO;) <<15% (wt %).
AMETHEENEAEFREETH KIO, HiEMEML,
EMEZRLERMA 3. 23 FiR.
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20} 1
18}

16}

gqu
IOOZHZO

14

12F

2
10 +
8 -
20 40 60

— R (

6
4

0
—»T/°C
B 3.23 KIOs(DZEKPMBEMAEML .

A 3. 23 7R B B R (2) B R KH (105, W75 18 5 i £2.
YW P HIO, X B —EWRER . BMEH KHAUO:), M. 4%
W H (HIO; /KIO) <7. 4% bt , W A R A KIO; MArih. HE W
F1 7. 4% < (HIOs/KIO;) <15 % B , B W F0 K 8 ST t KHOs),
8 KIO, #f1 KHUO,), 41 [F 847 , 3 b % 18 3 19 7158, K10,
HERAT K EE.

EFRAENBERTERRE AREFERA SN mMmeE,
— RIS R SR TR BT 86 B R B A IR X L AT Y
MU B B A BTt . KO, VAWK B9 A B B /N S TR
FHIO: S BREHBHRE, B, 7 45CH, UPPHEE N
200rpm B, 4 KIO; M B AWM ENRE RN 3.5C,HER
BRI AT, YA W+ (HIO /KIO,) =5% 5, B A iF B K
M ERRE R 4. 5C. XFW H (HIO;/KIOy) =7 %A, K&
KAWMEMHBRER S 2C. XA —E HIO, IREWEN,
KIO; ¥ ¥ A9 1R B BV W v HIO; #y & Be 3% fn Wi 8 iy . 702k
KIO; BH AT AR KIO; B &, Bk A KB R EE, E
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B R R B, 48 KIO, ¥ WK o i 5 15 51 4 # 2 26 77 T2 50E M
BRIEH KIO; £ &.

3.12.2 KIO, g4k

KIO, P45 A 1 6 B MR . (1) XE LA TR 7800 IR S5 S 1 /N B 1
SR (OB R AR EE N OERMBRERESE. RS EABRAR
Bibze .

KIO, 88 4 K iy B IR B0 28 & P,
TR A B & B R 7 8 L3RS /N B R S 3B
B s 5 b U T 3 B A B R4 R Sk B K TR
SoAR T Ay PR 2 AT S , 22 B b S TEHF
BB NS FE, EE AT
1 AL K B L ) 47 89 KIO, MBI &
R ES oh, BT R M A B B IR
B, REHERNER, R 5~10C, MER

324 KOs AT 30 AL FE UM , 4R R R BB 40 R B

HBEE - Pl b o.5CEA, IR B FE & RS
WP SRR AR, B MR, R FE T IR K. X R
et S B IE R 7 I 3, SRS AR AR R4 (TR AR B 4% R A R iR
A K R, B KR X A 50~35°C ,KIO; B8 1 4
K AME R i AR T 5N BTALR, I 3. 24 BRR.

3.12.3 KIO; BSrymE R

1992 EFE  EZ YR A 30mm X 15mm X 15mm 524 BB
by KIO, B, B VSR ETRGCEREERN,MET KIO,
Mk Ey ISR B R TR

A/pum 0. 4358 0. 4861 0. 5401 0. 5893 0. 6563 0. 7063
nx 1. 7283 1.7138 1. 7024 1. 6967 1. 6899 1. 6863
ny 1. 8831 1. 8599 1. 8419 1. 8329 1. 8227 1. 8172
ne 1. 8867 1. 8630 1.8448 1. 8358 1. 8252 1. 8199
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I 4 5P BB R (A/pm)

__0.0332302 _
ne=2.7T188 + 37 e354164’

__0.0505718 _
ny = 3.19062 + 77— ) 477380°

__0.0512997 _
n, = 3.19858 + 5 " 76

Nd : YAG BOGS M EFOCR AT H R34
n, = 1. 6740,n, = 1.7992,n, = 1.8016 (A = 1.0642pm),
n, = 1.7047,n, = 1. 8454 ,n, = 1. 8489 (A = 0.532pm).
B KI10; %Wﬁ%$ﬁﬁkd\%ﬁlﬁ@]ﬂﬁf?ﬂéi,Emﬁu&ﬁﬂﬁ
T %t 57 F Hobden B XUHl ¥ A AL UCAC Y 58 9 FR36AL. 5 A LilO; fF
BHRARE G, FRBH KIO;, BEEXKELEREBIFRA
¥OH
dy = 1. ngilloai
dyp = 1. 84500,

§ 3. 13 AMOOs(IOs)(AzK,Rb 9CS)
(BB AL(VO),103);0,]
(A=NH,,Rb,Cs) (B BE b ) 5 A [1e3-144]

Sykora %56 J5 T 2001 4EM 2002 £ E T AMoO; (10y)
(A=K,Rb,Cs)Fl A[(V0),10;);0,]1(A=NH,,Rb,Cs) &5 &
.

(1) AMoO; (10;) 2 ¥ KMoO, (10;), RbMoO; (10;),
CsMoO; (0;) = ffr g 4 , iX = Pl (A By & oF Rl K ik & ). Brok
BB S & E R B A Mo0;,KIO, s MoO; ,RbIO, ; MoQ,,Cs10,. X
G ERAT BT & 1A 45 # 3 AT R B, KMoO, (10, & {4 1 25 I BE N Dii-
pbea, BA X FRH L. RbMoO3 (105) , CsMoO; (10:) P i & R 45 44
[E . A B Chv-Pna2, , AR EZ B #. BOLH RS
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WG (a-SiOy) Hy 400 fF. #4547 45 R A : RbMoO; (105)
CsMoO; (10:) S #4r B 7E 494’ CH 486 CHYE BB E HY . e Hh-7T
VLI 7 B S R, M BN 1~ 3. eV B, Bib Rk R
EEERN, AKREEKGBHRELRE, S TEREERE—
RERR L.

RbMoO; (I0:)# CsMoO, (10, ) 6 Fi & 4k FT LA 8B 6% B A K
B TR I B A (SHG) W R , AR F T 2= MBI R 105
PRI FXT, T8 B i F Mo(VD—O @& 8 ERE. K
Cs,Rb FHE 718 T 7 4 b O 3t BREC AL IR, 4 B T OxE
AL Y Rk 0T RL.

(2) A[(VO), (105),0, 1 & NH, [(VO), (10:):0: ],
Rb{[(V0);(103);0,],Cs[(VO),(10:),0, 1= Fr & 42 , iX = B &
BREFRHKAES RN TR AN &EFERSHR VO,
NH,IO,,L,0s;V,0s,RbIO,, 1,053 V,0;,CsIO, 1 1,Os. BT KK &
Thoh IR L X =R S R BTR B A CH-Ima2. Cs
[(VO),0:):0, ] & 1 4 8 X6 A A5 55 B A 3K (a-Si0) 1Y
500 1% X 2 R A BT LA BB 4 B A KB SHG m AR T BA IER
BT CAEERE V IETRE VO, AW /NEE, A
BHIEIHA L. KM Cs HBFHRT5ELSHE FEM, LB
B 76 0 3 R Y BE AL FR 8.
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SEmE WERILES

WEmiib S YR EBAL T, P RRT WL 200 #, HAte
BWRHATEBRHELED.

WS EFHHEAEANEHR AL FHERE, HXEMHE
EAWBREAWENERAFFHMHEA, - FETE =AMLY
BO, #H, 5 —F B MWE &R L8 BO, BH. AXHHEEALN
ZMERANER , A TERTREFBRRE, TERAMEELZNS
¥y & W, BO; 5 BO, ZH 7] YA LUAR R 09 77 2B EAF B 1EH
GZERERERD. EMEFHESFTFHERT I MWEREAD, E
MR U B—O ZHEHMNMATH. BT FE=AK BO, il
HEEBO, FMMBREANEHNERS EFHAN=ZAF
(B,Os) . W Y i #& JE [ B,O (OH)¢ 1. 1 75 JT3F (BsOs) , JEFTH 75
JCEF (B;O07), (BsOs) 5 (BsOs), XX 75 I 3 [B;Os (OH ) ], [B.Os
(O, )& M EH. HAWER.BRMFEREARRE LRE
R FE A 0 Z REA.

HTHRDBRESHY ZRE, MR T — 85 AEHMERE
R S RE S RPN} X 88 R ADRH A SE R R A R I EE R
EA EMANBEREERANEZENIEHAR, B AR
(KBsOs * 4H,0) G ) R FFTEH BOy o B, X P T U F

B R B AN T S OG3R E
o :p HHEMER,FFHAFLHY
o0:0 LV MHEMHWHETIW
B B PR PR BT LR Y R B
X‘Tﬁ:ﬁ%} Copo-mm?2. BSOIOE
- HZEMB R A A 4. 1 FT7R.
B 4.1 BsOwHH G BEEREE. 95 0 g 5 4 95 8 1
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FHEH, BR B RR 4L (5-BaB,0,) fy ik &5 R FE7E# B,O, BH , XFF
EATUEERH 3N BO: B
o B EAMEWEAILH I WA
SR 45 0 8, R R
R BEX BRI A Du-62m » BiOs
A MR mE 4. 2 R,
Bl 4.2 B:Os MAGHMA. 55— 7 B i 3 S B AR
%, B =R BR 48 (LiB:Os) @A G EF B:O, B H , XM &M
HLEERH 24 BO; #1114 BO, £HALA 3 M REARETH
¥y, B 7] LB AE R E BiOs
b 1 A =RAAHIRET ®:B
1 AV EC AL R A T R AR O:o
TOAR. WHEEAKFAEEN S
ﬁxﬂ”ﬁ(ﬁi@ sz‘mm29BaO7 E
AR ME 4.3 IR, B 4.3 BO; EFEHIMA.
B 3TS BOE AR i —— PO BR 45 £k [Nd AL (BOs) J i i
B #IE B SRR — BR8N, . Y.Al; (BOy), 1%
U RBERG B s
(FeBOa)ﬁ:ﬁ?&W *ﬂﬁﬁ B03 ﬁ
o :p EAGHWER, KBXMHMEN Du-
O :0 62m. FEEm Fk— OHKRE
(Li,BO,) @k W FEEF B.O,
HEA XMHEATEERERS 2
BO; 1 2 4~ BO, # M3t AT S &R
TETHIR, I 4. 4 B,

Bl 4.4 BO, BALHEA, T B £k 5 4 5 ) o e 0 L A
(AEP ERETFHMEHRNN TR, KEF ZHE, — R
KAABHBREN, HETAFER SR ZH, M Bay (B:O06);,
K:B:Os B ik, B—MEMELEAARME FITHKEE, MER
FHREEEHZE, I LaB;0,, NdB;Os ¥ i k. F=FifF 2
WEFS A AR IR K e, TS FA A EFEN ZR .
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B TS A A BB G  R B, BT XU EY
e A 5 2 R PR i 5 B, B 40 BaB,O, Gk A R iBAH o-BaB,O,
FKRA B-BaB,O, FF AR ZHAL.

TR th itk 5 ) B RS A TR AME B A B, T LB
HiLSYHEAEHWREE L, H MM IL S RF RS
Je Stk 02 ik B SOV 45 4 45 L B IR BB 2 IR 4 AF LR R A LR
REET —AMH2FRGHREF .

§4.1 KBS(HLMIERS) Sk

RS (KBsO; « 4H,0) i kU~ #k KB5 dh ik, B T #7
AR, BBN Cop-mm2, ZRBEN ChL-Aba2, GEEHW T EFER,
fFA[B:;0:(OH), ] 'E M #d €% O—H—-0 5 R4 2 MEH
RAUWEAURTA KD FRE. KB S FEHRXTE R
K[BsOs; (OH,)] * 2H,O, & 4 M+ & H K+, H;0, [B:Os *
(OH) ] ' =g & T. [B:Os (OH), ' .0 1 MHERALH
BO, W&, XA &N 2 MIX R EBEEAER —FEY
B,0;(OH), #H , K4 FHA LK. [BsOs (OH), ' EFA AT =
ST EmMAE 4.5 Prow.

O e o
Qo W T

B 4.5 [BsOs(OH), ] 'EMALHIT - MEEHE.
7 KB5 @KW+, & 4 M H ZL B TR —WEER, &
B AR A N[B:0(OW), 1 ™ H 4 MH' ZEART 1 MHIEE
B M B W] 3R R R [BsOo 17°, B4R, KB5 A i B 484 P iy B 3
RERATX 2 MESRS Z 6], BB E FEAMRRE, BAH
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PORAEI R BT T AFR - .
Xiw = sXB + (1 — XX 4.1)

KA, XA 1D 43 HIFRIR [BsOs (OHD 17 A (B0 I IO £ 45
E¥,S ERIBO O, ' EAFENEE, 4 SH|0.6~0.4
B, 2R, B, B Ry S B R B EE B TR RE.

KB5 kB XM E S, ENEREER/), A ADP Rk
B 1/10,KBs 5B THWELAD RN IERELFEFMH—F-
BaB,O, g A ., B R R LA 5-BaB,O, di R FM A EHY
1/40. 4 ¥7 KB5 S E8 2 B /MayEE Bk KBs & F WA
6 4 PR 45 W T S ) o K 70 AR A SRR A1 3R | TR E Y = (]
HRHFRXAF, KBS AN HEESHENHRE, &4 (B0
(OH) ' B HZE = 77 17 4 HE Y AR B2, B8 5008 B A 9 SOUL A5 43 &%
BB (L) M EITH.

KBs A BENRER, EHELFEREABDE S EIMNE
B, ERHAFRBKBENRE, SRS —EEH, T 1E
SR P A AN IR, X R A IE R A R (B ER
ORI RAS) FARE MR AL IR LB R 200nm <R
THEBEINE, THTEF. TR LS. B R
YAk 2 S B 5 SR

H 20 42 70 £, AT KBS fkAd & R H ALk
MV B FF 4 T BF 5 , Dewey 1 Harry % ] He-Ne ¥OLE Rl —
MR KB ICHFMBE KBS &&, 318 T M 2171~
3150 A Y& BE P9 & BT R 4 A R I S8 4T, Atanesyan % BBk
GBI Nd : YAG BB TR ARG 83 KBS kG, %E 7T
2660 A BT WIED: , RE B MEFYEMMEB T 2128 A MA KK
. Kato fi Nd : YAG ¥OE R M RS20 70 B b BO% 28 A9 % il of
KB5 & iB M, BB E SN B IR, ZE B B 1966 A bWy V3%
HIEN 2mW. 3 ZERKH RN, BRI TEE
KBS A=A EZEIIEEEETR KNG, BN, ¥ £
F T B3 X R T TR
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4.1.1 KBS R&EKC"

KBS 5 Hh—W 2 R 7K i MR R ok A 46 , FL % 8 FOB R AT
aify B0, il K,COs TEAKF#EfFHER N, KR EAMT -

5B,0; + K,CO, + 4H,0 - 2KB;O; » 4H;0 + CO,; 4 ,

& MIEE Y 60~70C, B pH 4 5~6. ¥ MR (H,BO,)
54 & L4 (KOH) 758 B i K Pk 7 R N E K
H,BO, + KOH*>KB,0; - 4H,0.

KBs @& EKFHMT .

(1) REERKERRASHEKRERN 50~60C.

(2) HEKIWE pH{EY 7~8.

(3) BERRTEN R
(3]

(4) FEREKEERE
0.3mm/d &2F.

(5) kR HEHHE N 301/
Y min 4.

(6) ERBNEREELE
0. 005 CEH.

KB5 fE M £ K E, W

Mo KBs Mtk A 46 PR
K KBS TR HE
ERFBRE S HAER, XA E KRBT KR T KBS Sk
THRKEME. F£3%53F KBS A I BT L EANER, E4x LR
FEMERER, B LNERESKER T TR=MAA.

() e, XREREH 2 M REHETR.

(2) RE=ZE&,XREHKRAEH 3N EEHETE.

(3) BAER, . XXEREED 3 MU LBEHETTR.

KBs Sk iy[001], (011177 6 Rtk 5 4 2B & B 4 1 7 i,
ERFBEAGHTHREBHTEMIFREE. BELEK KBS £
mn B, ] A R ZEAE MR B R TR P R ZE S Y iR, FoR A B
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A2 A B N PR R I R R, AT B B SR
ToAR T KT 58 [ 5 7 5 I WO 25 0 A L AL /N 1 25
SRR IR

4.1.2 KBs R EMREY

ek . I Yt Xl & - 2V.=126°20 (A=546. 1nm).
FEYe B .0.165~1. 4pm.

B (8/cm®) 1. 74.
7 ¥ .3 Mohs.
FHEEAEARXQ/m)WT .
AZ
[—
me =11 0 8481174 — 0. 0074477
P=1+ x
= 0. 972682A%2 — 0. 0087757
2 AZ
7 =14 770081572 — 0. 009405"
WH RN IREEM T RS .
A/pm nz ny ne
0. 266 1.5317 1. 4759 1. 4637
0.532 1. 4889 1. 4359 1.4233
0.7 1.4834 1. 4309 1. 4182
1. 064 1.4793 1.4270 1.4143
R EY 2.y, N T REER a,b,c.
ELRBEERZB N
|ds| = 4.56 X 107" m/V, |dz| = 0.33 X 107 "*m/V,
HRAERELF RN

xy H : dees =dssin’p+ds,cosie,
yz W :doe=dsind, »
xz VH :0<V, ¢ dow=dew=dssind,
zz VIl :0>V. * doe =d3sind,
6RH - MBENREA o v  MBEEMFOLA,V. FE 22
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FE EXR « BhEIE RS
2% T 1545 ) (B o R 5«

A/pm Tp/ns f/Hz I/(X10°W « cm™?)
0.45 7 15 >1
0.91 30 — >0.5

LRI RPN TR -

A/pm a/cm
0. 165 5.12
0. 2661 0. 06
0. 5321 0.02
0. 6943 0.03
1. 064 0. 06

—1

WOEIRAG BE . 1. 0— 2. 0GW /cm?(A=450nm,7,=4ns),
BEBHBME . 9=85% (AN 21734).

4.1.3 KBS sty EHA

KB5 A FEH T E/BOCEBMIBRS T, B F XA
EHERARK/N, THESRIAS HRHEWENAFEE N
BBO,LBO %5 & & Fr B4R,

§ 4.2 BBOURWIBRED &k

1R W ER 41 (8-BaB,O,) B #& I (A % BBO dh k) 2+ E B¢
P 488 Tt 0 JOR, 48 #A TF  T  VR R BR TE R  B ELR SME SR R A X
BT B 20 42 70 AP IR A48 T X SR JE L 2 B I 3K
MULHERWH R, 2 ZENTE,EER EERMEN T &k
BB E RS SR RN RN 2 R EX &, A8
H T XEERR R IR S 6 R R G AR, SO0 R R A A
AR BT RE ] T BUR #9 HE S Rl /R . 20 BE4E 70 SRR
W, TSRS SRR SR R A, R E T REHIT R T X
REBFLEAZRERBUEH R HEFRSHMFRT -BaB,O, A
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e, AR M A bR A BT M R BB I SE L AR A
2 GBS RAGHRE AREK BEHEESERESE
FHERRM T S H WO A R, 8BS, B Xt 8-BaB,O, ik B
RERNGE M S B, Bk BBO BAkR—FRAMRBEALA
ERRIEREEM S, XRREERRSH AT HELENL
%5 bHE T L EXBR. B 20 iH4 80 £4XLIJE,BBO &
K. %, H SERMX, 3R R L RIEKE L ZE RIS
PRSI TERER, EER EFETRAHENA.

4.2.1 BBO R#gH0"

BaB,O, B4 S0 1095+5°C, AR E R 920+10C, HiRAH
IRTE BRI (a-BaB,O,) & ik R H X #rp i, S BEH Dou-3m, 25 8 B
H D3-R3C, B H Y a=b=7.2354 ,c=239. 192 A ; TLAFH %L
R, KR AH R RN (B-BaB,O) AR BB XL, BN Coo-
3m, Z X CL-RIC. EANFTRIFREN, RSV a=b=
12.5324 ,c=12.717A ,a=8=90°,7=120%,2=6. Z A& E —F
B Ba’t 5§ B:0 ) FXELHBH RN BEREHNW B THE. 8-
BaB,O, sk LML ob FHE EMBEZEMA 4.7 BFR.
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M 4.7 HETAE A S A =8 FE = RO FRa e o
s, SR R WAL, AEE LR THEE.
M e IR EE, & KA RS R 7 LA R B9 A 3F, BBO
hIEF AR (B—0)EFHAN B—O ER. R ME
BARATERR KNS, TEXEMHFSREA, X+ —48
4E3F B—O BEE B KN B—O BEREL. §MHEMEREH
XFA M RSB TR . RIS TR RN 3. 18A.

EORTMER, S 3 MR T CL R C IR ML 1/3 1
o B (24 4. 239 A DN BT 41 558 B 61 2EAT X4 FR B 1E. 52 Ba JR
FHERANERCAIH R 7,Ba AL A 4. 8 BTN,

(@ ®
B 4.8 PA% Ba FFHRBAISA.
IR TERMNGER T RANERLRHES. WHITER
B BL ALkt TR (T By 3 BR B R AR 2, Ba R F S H A BH KR TX
AR, HETHEANRTFZEE, XRERAERAMAY
KEFRB I FEREZ—.

4.2.2 .&BBO RALEE

1. & &EE&&EU BT BaB,O, FFFE R B AE M K EAH , B

o M5 pML,HFAERER 925C, Bk, £K B-BaB,O, Fik—i&

ZXABBBEBBRERKABRBERRAE. ERARRBREE

kakSE S BROEEN REERAFREEENEW, EH
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BRI REEKES BB EKEERS TEK £-BaBO, &
KIS, TRELFHRE R ELWERNERKGEAER, XXEF
R (G R R 5B R EEHERX R,

(1) BBO Stk & py A8 3 210~ BL 3 464 X Ay JL A B R
B BBO &k 5 Fri H B 2 R &,

(i) BaB,O-Na,O i eikZHE WA 4. 9.

1100

L 755+3°C

601 poBam o] N
— 573+3°C

500&

W

,

J

—_
~
~

b)]

mBo, 20 40 60 80 MO
mol% Na,Q —>
B 4.9 BaB;0+NaO BTk R HE.

»\E 4. 9 EPﬂ%@J,BaBzOrNaZO ﬁi,% ‘:PH'J' ﬂT—“/I\%*E
BaB,O, * Na,O, &b A Y7E 846+ 3 CRIM A 4E 4k, 35 BaB,O, I
Na,O #HIERIERAER. WA 4. 9 PEAIFHAEK 8-BaB.O, &Ry
BENESERTHrS AN Na,O # mol ¥ .

(ii) BaB,O,-Na,B,0, B ik RAHE , mE4. 10 BiR.

MHE 4.10 7] F H{,BaB,0,-Na,B;0, B cH RH#HERE T
At R R, LGB 8264-3°C, 3t & A A28 50mol %
Na,B,0,. [t , EHAEPERE T -BBO Rk KHAR LR
EHE.
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o-BaB,O,+L

1000
900
-———t
800 | | 826+3°C
T .
I
£ 700+ :
& A B- BaB,O+Na;B,0, -]
100 !
|
|

BaB,O; 20 40 60 80  Na,BO;
mol% N&2B204 ——

E 4. 10 BaBgOrNaszo,q ﬁ:ﬁw%*ﬁ@

(iii) BaB,O,-K.B,0, B etk ZAEMAE 4. 11 Fiw, B iR

1020

780 ﬂ-838204+K2B204
0 . L L n
BaB,0, 20 40 60 80 K;B,04

mol% K,B,0, —>
B 4.11 BaB,0:-K:B:0, itk £4HME.
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BT B-BBO Sk KK,

(2) BERRNBRENSSE _HREHRGME™ 3
bl BaB,O,-BaB;O, * Na,0 BMHk R J I 471112

HTHE RS RO ERAS, HRASHERNERER
BE AR T A 25 5B, SR IR O% B 4 B B R 3k, I 5E BaBO, &
BaB.0,-Na,O B P A MIE MR R I E _FRE ML, A+H
PUHEERRASWERERERTBEMTEME, U RER
BREHAYARSAEXSBERCHEREERIRTHRER

ARASFELNERFER . KRB EHSE B HHR
W, HBEFREERKPHBLCE. AR THHNERERET,
KoEE RERERBERIABEBREN XY 10C,EHB¥
INBT, R BAREE, BIEE R R MR RA . IR 5C/h &
MR, HIH RS 10min 38 % X0 22 7 V0 VR T S0 TE [R) 1Y SR S 0 b
EER AL, YR E BN R A S ENRE e RS REBE
(T, /N SR EBE R K, SRR H R, X EPR
5C/h EEFR, HER 10min BAERE K, EEFRYTHE,
B KMEREFERTEN BEERE —/MREHE, et R E
ENBRERET). BRHTRMEBE AT=T,—T..

3 P IR O R 53R 6 W8 5 T %€ Y BaB;0,-BaB;O, * Na,O #&
BEENEREHASHE_BFRENRZE XHAMRWAE 4.12
B R.

(3) BBO @A K apggte-o2), of o IR0 Be ) w) SR A B
Fk: () AgHAS A LI EYEBEREHS, . K—L K
s G S5 LA B AE ROV 097 26 Bt BBO JFURE, AR5 B I &
VAT S, BG5S, WA P EURHE.

mAEERPRERNBE RS sy, BB LA K, TR,
FHBRKIIER 1500W 5B EH# KB DWT-702 B, &4
B 3R, A KR & R E LA 3. 16.
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1000} S: MR
S': S IEARR R R
p M0
&
800
700 . — . .
0 10 20 30 40 50

BaB,0,'Na,0O/mol% ——>
B 4.12 BaB;O. % BaB;O. + NagO % H 4 ¥ % 52 it

%S HHBRMEMRS.
REERERBF AR ESA02KBE TBREG
A, A LRSS, B AE SR, BEE IS4 & s
MRESHB BETERFAERTHERER KRR E XY 50~
100CHIRE FTER/L+ /M, FREE A SRS, M AK&E
BERACH R, Bl JLIR 258 7T 58 28 R IR S
EEE. FEWM BB L 10~20CR TR &, A NS, RIERE
ERAEEKERBEER-BEX  FHEHEZRER, ERAHN
SRP . HFEUBLYHEEE-H-IUmMESN, RREERER
A RERE, HHEEERKPUS0C/h EHMEERZZR, BLE

sk,

A KB B-BaB:O, RSN FE=FREM E B . —F &
O R GREE X PR PG E BRI A S A B E EA. F— Rk
FERA/NE A I RA AP KR —HRREBERY,
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PP SH=ESER AT OB ESE. BRI F
DURBHERBAEHBHXR. SR ERA o 56 B
B, EKHRRESTFHAN, FREL % R BBO SN BREE
{001}, fHR A c Wiy EFF &K I, R RS Y, X ATRER H
FRAE c By B &R KB, KB R 1475 % & 5 5t
RIS RIBRE WA K BBO RAM T ELHARR, Sk E K A
HEMLESBCGEMBIBE N BE R B B
HERME & T HITH, NEERE TEMNIFER ST
FRAFIT » b R A KT R A B M () 4R LB 5T 2. SEI0E B, U B iE
BREHTRHEERR— A EHEH R, X R — A 5L
PLEBHATHAREERRGY. SEERST BRI R HE
o, HEERSBHRE ARSI LS, 62 AP BEY
R KRR RE T PR A A K R B B Y A

2. BHRAEE 1990 4F,Toh HERME T ARIEEE
M BaB,O, #fk et & H2H 7mm, & N 18mm f§ 8-BaB,O, L}
A Kouta St T A K T HA Y 15mm. K 40mm & R
5} 8-BaB,O, ¥.5.

B-BaB;O, & & M 4 4 ik o
AR, EERKERKRABTRSE
Wk A A R R L5 3
FEME, XEREEKEAR ET
HR— MR R,

BRRBIE A K S ke — 8
JREE A 4. 13 FF.

B-BaB;O, &tk #£ 4 25 I B
LR fTER, mANEARE e ﬁg;g:“‘%
K MY 4 DKDP &tk — %, L i, aéa%;s. .
RY —FERMER, £—2a 4. IS (REFORR,
WREEES, T E LT 5 5BMAS, 6. HHMBLE.
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B i, Tid ik A R, SR AN AR S EREX. |
A& EAN, NS A K 5-BaB.O, KRBT 45 R
Rl A AERAXETEAENEREN, FREKS 4
BaB,O, dhtk. il i1k K B il 45 44 B RORHR 5 T 8-BaB.O, 8955
. E—E &M T, 8-BaB,O, BAEKBEHRIET 8 HELH. O-
gawa % FI 5 T30 1% TR BF A T WINIAE LS B BaB.O, WIE HY £
. ZITE B A BARIEL SR BARRIET MRk
F¥ (3030) R BT B ALY 1, T XT o 48 B AR AL RO AR, X
FABHERAE RN, « H5 B ARG 23 7T RER i 2l ik
ERIEFHETHNFERE.

ARG TR M B , KU B S5 M AR B A AL RERRAR
B A A A B, T B-BaB,O, fh iR B A K IE X FiA AR Y
#R.

4.2.3 BBO RHE B R

1. oG B tL e

5 5:10954+5C.

AR B . 925+5C.

Y2 54 : An~10"%/cm.

Mohs B8 & . 4.

BHE .3. 85g/cm’.

RYER W Z R (@) :a<<0.1% /em(A=1. 064um).

1. 91]/(em®) « K.

WRIE R K

AR ER. LCAQD 4X107°K,

|l C(33) 36%X107%/K.

MERY. LCAD 0.08W/(m K™,
| C(33) 0.8W/m« (K™D,

IR B dn./dT=9.3X6/C
dn./dT=16.6X107/C.
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T2, mMEAFRA

ek . RO BRRR >0

FEYeU L 0.189~3.5pm  (FENBB:0. 19~2. 6pm).
HXT A ELH

EL/E,=6.7;E%/E,=8.1,tand<0. 001.

4RO,

n = \/ ( sind + cosAsinfy, | ¢ T s

sinA

K,
g=0— %(a,m- — A),
O = —;—(sm + A).

T EABMA R (A/pm)
0.0184

2 ___ . 2
n; = 2.7405 + 2 — 0.0179 0. 01554%,
0. 0128
A e e Az.
ng 2. 3730 + 2 — 0.0156 0. 0044
Pt RAREE M T RIS
A/pm 7o ne
0,213 1. 8465 1.6742
0. 266 1. 7571 1. 6139
0. 355 1. 7055 1.5775
0. 532 1. 6750 1. 5555
1. 064 1. 6551 1. 5426

R RERE(T/KIEL Q0. 4~1. 0pm) R R T -

© WREMAE R R MR, TR R E T MR, TR
EHMBETRA VRER/MRA AR AR/ AT RAFHRGNE, TR
BB A B A A A R, T RO b, BN BT A A B
PRI A S IR IBHI WA 63 1 A1 B, S FT R A AR R AT RS A3T4 .
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=—1.66 X 107°K™1,

=—90.3 X 1078(K)},

NE |y

3. Bk dbsR Wb F MR T AT AL VT R A R B B
Bt A 0. 205~1. 50pum.

FEIELE YT B8 AL ITEE A (6.)

AMpm @+ ey FDLICER A (6 HERS

1. 0642 1. 0642 0.5321 Booe =22. 8°,0=0 Nd + YAG
Oeoe=32.9°, =0

1. 0642 0. 5321 0. 355 Boce=31. 3°,0=0 Nd : YAG
Oeoe=38. 8°, =30

0.532 0.532 0.266 Boce=47.5°,9=0 Nd : YAG
Gece=81.0°, =0

1. 064 0. 355 0. 266 Booe=40. 2°, =0 Nd : YAG
Gece =46. 6°,9=0

1. 064 0.266 . 0.213 Oo0e=51.1°,¢=0 Nd : YAG
Beoe=57. 2°,9=0

0.532 0. 355 0.213 oo =69. 3°,¢=0 Nd : YAG

0. 694 0. 694 0. 347 ooe=33. 9°,9=0 Cr: Al,O3

0.510,0.578  0.510,0.578  0.255,0. 289 | foce=50°~42",¢=0 | Cu

0.488,0.514  0.488,0.514  0.244,0.257 | foee=55"~50"°,0=0 | Ar*

0.670~1.070 0.670~1.070 0.355~0.535 | foee=35°"~23",¢=0 | Ti A

0.529~~0.455 0.529~~0.455 0.264~0. 227 | foe=50"~65°,0=0 | HBE

0.525~0.580 0.525~0.580 0.213~0.290 | foce=73"~41°,0=0 | ¥u¥}

FEREREREO:

dy=5.8Xd3(KDP),
d3=0.05Xd,d3,<<0. 05 Xd;.
RIS F R

doe =d358in0—d,c086c0s 39,

O]

B2 R A de R e R, BB W Y O B A PR RN, B A (S IU AR B A

Maker 80,
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d e =dy1c08*0sin3¢.

WO B W T A=1065nm ¢ 5GW/cm® (10ns).
10GW/cm? (1. 3ns); A= 532nm : 1GW/cm® (10ns); 7GW /em®
(250PS).

HER:7u=2. 7pm/V %2375 <0. 17y
e 37 B . V. =48k V (A=1. 064pm).

42.4 BBO REMEEMA™

(1) BBO & Z R AT Nd : YAG # Nd : YLF BOER =
i % & (SHG) . =W (THG) UK (FHG) i & 4, R 2 RE A
FRKIEHEE GHGO W R REME;

(2) BBO R TR RO ERA L PN AMT, TH
FRuB ORI . = SR,

(3) BBO &7 Al T &k SHG #1 THG;

(4) BBO Bk B F o i ek £ A &% 5 A ¥OEH SHG,
THG 1 4HG;

(5) BBO i SHARSMERE FHOLH SHG R EENA.

(6) BBO R T A F2 B IR% (OPOYM S BB K (OPA)%.

BBO @ tAfEIE&E ¥ MB N AP EBER ST !

(1) BA R AT X |, B 409. 6~3500nm.

(2) EHYFEETEE, M 190~3500nm.

(3) KB EY, 250 KDP RiEkHy 6 1.

(4) BH ¥ B{E, 95 10GW/cm? (100ps & &,
1064nm).

(5) BRI EHSE,0n=10""/cm.

(6) WMHBEFRE, KK 55C.

(D BETREBSAERBHRARTRE.

§ 4.3 LBO(ZHIERER) 5,k 6-37

=W (LiB:Os) k(M 5k LBO &) RHEM ¥ ER
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Y1 R Z5 B R X MR R R AL & WA SR A ik R IR X
— BRI SMER S k.

ZRRAI RSN REMIERE RN ETFEARRE R,
3 A 43 F AR AT S 4 X4 i A ) 9IS L P SRR A
AT T RAMHE,FEEMSH T KBS, 5-BaB,0, F
R AR IERE B A XR, RE UM EEA S
70 20 PR SO AR R B A B R LR, IR A RAL S
YR I RH R IRV BRI S AR, X EHENT (DR
AR 8 T E 2 B:00FF T =4 K ERARY; (2OHE
i B FEFH=ZMALE MM B AL WA E Y ZHE, 7T
D48 ) 2 PR A AR R A 8 Y, A W B3 i AR Y SR R P D 2R BB
£ B,O; EFA R A — M ME &, UER B:O, EA  Bakk
s SRR R 2 M AR O RERAN T EHEMAEY,
FREAHELEHETHERBHARERA, ] A= KA F

AW PHRERFHFERENRF R BB, TR
B 4 R 3 B B Pl R & 1) R M A 5 B 200 B 13 v
e X BHELEYE BB X et 7
EEEINEE S RE S Z AT =B (LiB,Os) B F B IF M 55K
MW AMAE KR M EIEES S S, X Li,O » 3B,0,-Li,O
* 4B,O; R RMAHTH X RHAIT THR, WILHE T LiB,Os B &
MAEKAZSG, R ABRBERE, BKERKE XEEHM LiB,O; &
f& ;{8 F§ CAD,-M B AT §H{X M E T LiB:Os stk &M, #4177 H
fb—RFIFE, BEHRINT ZHEBRE LiB,O,) BE N EHN H M
1B A 357 20 48 S ST S b

4.3.1 LBO E{kgigts

Eﬁiﬂ@ﬂ (LiBsOs) SR B X PR . B BN Cop-mm?2 ZE[RIBE N
Ci-Pnal,, it Ml Z ¥ .a=8. 44734 ,6=7. 3788 A ,c=5.13954A ,
z=4. BREFEE QD ENEEEWE 4. 14 FFR.
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0:0
o :B
® Li

M 4.14 LBO &Moo LAREHE.

4y #1 LBO SR G5H, W LLE I, A S P EE (B,OH W
SHETER,L KToAEZAERERS, X B0,)EHA
IR, I ¢ 807 B BB IE 1 , B R TE 45 1 SGE o B B AF
BHERE, MR T BRI

LBO f&f (BO TR AE FEA b =% F R AMEERA,
BEEH 14 BO, WE&M 2 4 BO; =M ARK B.0)WEN
L, HEEA 4 PRSP ERT . BOFIEREFEHLAFHA B0
WEANTH,FUTHEHPE.BHRTZLEE. NGB0 WEE
A, & 2 MU FR=RM B0, M HI 14 B JFEFEMIA )L
B, TRAHEZ AR, KBKMRAERE T, EEZETHR
AL 48R, e BO, EH B, 0—B—O@ANET 1200, HF
LBO @tk K@ AN 124. 9°, T8/ DR AR 112. 9°, A
ERE 122, 8ktBRETEL. BT GOVWEEAF R LR
KEBAWKT, ST REEHFTERTFESIHHARMNKE. X2
LBO &k RA MR MIELRME N EVE R A ERTE.

4.3.2 Li,0-B,0, th R igggle-11.42]

LBO & 1926 4E | Mazzetti 25 5c R —Frib &4, 5N
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HERE R AR LAY, 1955 5, Rollet FA HIEHHEN
FEF R A R AL & 4. 1958 4F,Sastry B F T Li,O-B,O; A &M
&, fth Bt % 3 89 Li,O-B,0; Hk R B3R A E M A 4. 15 Fiow.

950
8sor \ s3444°C
800 [
i
750 | a8
1 )
& 700} _ -
I 650 L o
600F | ek
sso B
so0
450 — : .
70 80 9 100
-~ Li )
0 B.OyWt% ——> B:0;

B 4.15 LizO-B,03 kR ¥ HIE.
1+ 1;LizO » ByOs; 11 2:Li,0 » 2B20332 ¢ 5:2Li20 » 5B;0s;
11 3.Li;0 « 3B,0351  4.Liz0 » 4B;0s.
LBO B—FMEMALEYW,. BB A 834L4C, RFX—H
H, RABARUER TRESEARTBARBRSBSERER

tH LBO & fk.

4.3.3 LBO 5{*55.&[33.39,43]

LBO & — MR ARBHEBEREK. LBO REFHHE

B, TE R T B TR R AT

L12C03+6H3BO3—’2L1B305+C02 * +9H20 * s
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®_E
Li;O+ 3B,0;—>2LiB;0s,
2LiOH+3B,0;—>2LiB;0s+H,0 4 .

BB A R 804 R DB, 7 750 C L E A EITE A
k.
HEHRE X B B0, B S B AW MR R KA
.

#% LBO : B,0O;=2 : 1(mol %) & t. # BREUIE 24 #9 Li.CO; M
H;BO;, 2F A B EH SR, EAHEHIREB, E 50 CERERIL
+/het, EH SRS, RERERE 83 CEA . FBESR
EEL SN THERE, U ELYFERD, HRAEKRILKE,
Fi#0.5~1C/d BB BFRR, ZREERE RN, HRERE
W, B 20~40C/h BERZER, BERE&E. REEKHA
B— A — AAEA. LBO @R YEESNEME 4. 16 FiR. -

A

X

B 4.16 LBO fik4:KaBEEINE.

LBO Rkl — B EME A N RER SR EWEHM, N
W e P AR/ 4 4 BB IR, R, BT A K R B9 LBO 4k
B—Ft R 1 ik

BT LBO S5 H B (B0, B RREH , T Y R 7]
BRAR/IN, t Lit B K B B B TR MEE N\ 5 T B o, R A RS 86
WA K 9 LBO @k o R &7 40 /I 28 440 R At 8/ 8 O
7, AT 155 2 L7 00 5 B O 2 R R AR 0 1 SO 40005 PR 6 MK
FErLEE .
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4.3.4 LBO 5“%;;&&[39,44~4BJ

1. LBO #tk &40 R

Mohs 8B . 6~7, Bt RE<0. 1% /cm(A=1. 064pm).

.2 47g/cm® S8 : 834 C.

et A BN LEREEN R

2. BMEAFHRK '

¥ SR LR B A U B BURL, BRI S,
WATHTEN :An=10"%cm ™.

BHY B . 0. 16~2. 6pm.
e . 5 6D, 2V . =109. 2°(A=532nm).
FHERABMERARN A/ pm)
0. 01125
- — M MVIAHS AZ .
ne = 24542 + ) o135 O 01388
0. 01277
2 V. MJlall A2
ny = 2.5390 + 7~ Trgo — 0.01848%,
. 0.01310 .
nt=2.5865+ % 1gpg — O 018614
TS EMFREEN T TR
A/pm nz ny Nz
0. 2537 1. 6335 1. 6582 1. 6792
0. 3125 1. 6097 1. 6415 1. 6588
0. 3650 1. 5954 1. 6250 1. 6407
0. 355 1.5973 1. 6286 1.6444
0.4358 1. 5859 1. 6148 1. 6297
0. 5320 1. 5785 1. 6065 1. 6212
0. 6328 1.5742 1. 6014 1. 6163
1. 0642 1.5656 1. 5905 1. 6055

BERBRIRE 2.y, 2 N T bycra.

3. KM AFERA LBO BEH RN Comm2, HUH 5
&Kj@g%iké&ﬁj’ﬁ¥§&(dsl sdszsdss 7d245ﬁ] dis) EE:F Kieiman
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X‘fﬁ‘ﬁﬁ@?* sdz1=ds vd32=dzn|ﬂltt LBO ﬁﬁ:%jigﬁﬁ%%z%
BRE 34 AAEBENT .
ds=F (2.51 £ 0. 23)d3(KDP)
=F (1.09 £ 0.09) X 107 ”m/V,
dy=4 (2.69 £ 0. 32)ds (KDP)
=+ (1.17 £ 0.17) X 107 *m/V,
dgy== (0.15 + 0. 02)d3(KDP)
=4 (6.5 % 0.6) X 107 *m/V.
A7 ICEEHE R . LBO &4k X Nd : YAG #EH SHG 3B H
AL UG RS R BT R BT 5.

1 B PEAE 1 AT
LA L G)) 10. 7°Czy VI, % o # 19. 7°Cyz I , 3 6 8D
BEWA A ¢=9mrad. cm Af=24mrad. cm
Af=57mrad. cm A $=82mrad. cm
HHA 0. 43° 0.22°
BEHFRE 9C.cm

XFF Nd : YAG BRI ZKiEHE R A& (SHG) fl =K iEH &
A (THG) , M A KM EBEZ AN/ ERANMHEER, TEH 1
fn 1 ZAALUCAL. LBO Sk A R SHG R¥H KDP Skfy 3
&, R E o 81, BB E T,m=112CH, iR IEK R
A ALV AL,

SHG LRI T .
SHG HI{i It &8 51
F i EAIUA. Gk it
it TRHE
18, 7€ zy TH 554nm 551nm
18,7 yz Wil >94nm

LK E 160nm B, LBO Sk BARTREME T K /M. E
HTFEMNHTHEGLDIDNMNATMEZBR T, E_KiBEEX &
(SHG) A ILER i1 32 B R 1.
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HRIERENE R

xy YTl : doce = d32c089

yz YT : doco = deco =d31c080.

xz EFE‘30<Vz’deoe=doee=d323in20+d31C0520.
zz T 10>V, s deco=dyzsin’*0+dncos®6.

HEBGREMT .
A/y,m r,/ns I/(W » cm_z)
1. 064 0.1 2.5X10%°
1. 064 1.3 1. 91010

LBO &tk B4 R B M #OLIR0 BE , 5 AR REEF &Kk
A (B LA G TR TR

Atk BEFE/Jm™ HEEE HAE
KTP 6.0 4.6 1

KDP 10.9 8.4 1.83
BBO 12.9 9.9 2.15
LBO 24.6 18.9 .10

A& M A=1. 053um, JK T =1. 3ns.

R B () IS Nd = YAG ¥OE# W3 E LBO #
PR3 1. 064pm Bk MOL B RE SR B F, BT IR MY EOE K B
L=11mm, ¥ & § B MEXLE AR ML, H LR, EHRFEY
350MW /em® 15T, BTAR B W AR B B 20038 () FT IS 604

4.3.5 LBO RphTERR™

D) JHFEXMM TUM NI : YAG.BHIE N : YAG
Nd : YLF, ZH&E W Nd : YVO,,Nd : YAG 1 Nd : YLF,
BER . B EHM Cr: LiSAF #0%# SHG.

(2) 9FF Nd : YAG f Nd : YLF 8% THG.

(3) AT HES TR Nd : YAG EEZE K OPA fl
OPO ) THG.

(4) AT EZE Nd : YAP )t (A=1340nm) ¥y SHG I
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THG.
LBO Sk fEFE LM EETB PN AN ST .

(1) FHBE AT E, N 160~2600nm.

(2) BRI S, 0n~10"%/cm.

(3) HXTHI KB F 2 SHG £3, 48 KDP ik m 3 1.

(4) BRI (8 (18. 9GW /em?, 1. 3ns,A=1053nm).

(5) BHBW AR BA.

(6) ERM P BREE AL 1 M 1 e HAEAILAC
(NCPM).

(7) Yt NCPM 5 1300nm.

§4.4 CBO(=HIBRHE) 5051

ZHIRR 4 (CsB;O5) #h{k , fI#F CBO fhik.

1958 4F Krogh-MoreP* & R | T Cs;0-B,0; A R H LS
CsB:Os {L-&#). 1993 £ R LIS S B H 4 K H X —F B 4
LI ¥ CsB;Os k. CBO B TH IR R, KEN D,-
222, B HR P2:2:2,, MBS H :a=6. 2134 ,6=8.521 4 ,c=
9.170A ,z=4.CBO @& ZM 5 LBO Y4 ML, L7 LIF B
BT B:O, A EANEALHETHRN =485, Cs BT
4348 F B =288 42 (8] B o o+ Ay .

4.4.1 CBO RfhsE 5]

CsB;Os REI MR Mo BIL &9, 45 K0 837C,BEERA
WA R AR B, R CBO &40k 7] B A0 S 3 & B, 4 43
PTEEHT Cs,COs M HLBO; # Cs;0 : B,O;=1. 3 HREUR K, B &1
SEESHPPREFERE 700CER, # BB, FE 8
2 R

Cs,CO;+6H;BO;—~2CsB;0549H;0 4 +CO, 4.
CBO @ BE I R A AWM A S AR, W] R B ERER %
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FK.
WA A I CBO f 4 7] 72 L B I i AT 0L, s PR A
A ST 4259 B B X, BT LA 6 AR 4 A A Y 4 e Y B9 AL T IR
RS RE. R4S HHR R, HIRSNEE —EE N smm MR EE
%, DL ORAE HE 3% P9 9 18 B 3. CsByOs BB ESR/E B TS HR
1, FHEE 900°CFAMERUS , W EEREE 837C, AILRIIAK
B R KR B S [100] 8 [001], F B B E N 10~ 20r/
min. BRIEE B W 0. 1~0.2°C/d, R F s F7 B K #) CBO &
B HMERN , R 353 40mm X 25mm X 25mm.

Rk AE K CBO Rk MEREHERERN 60C/cm,
BHEE % 8mm/d, T4 H R 5F$20mm X 30mm Y 85,

EBEERA T ,CBO #thd Cs,0 HEXEE X T B.O, ¥
S, B R 44 MBS CBO L2 Bt 1 , B B i R i
TRHEE, AR TRPHE C,0 A0 EBUL R, FXRASENR
R BE R 3 24 1 PR R 2 B, VT LA O AL Y R

4.4.2 CBO BHHEEMRECS

Mohs & .5.

MU RE : R 4F.

BERF . 3. 357g/cm’.

Ye e . f X .

el ..y, 2 M T SR c,a,b. 4GS M —B
YL PERE - B AR LBO gk H.

BT 167~3000nm.

Y15 B {E . 26GW /cm (1053nm, 1. Ons).
EAEMITHEN TR

A/pm nx ny nz
0. 3547 1. 5499 1. 5849 1. 6145
0. 5321 1.5328 1. 5662 1. 5936
1. 0642 1.5194 1. 5505 1.5781
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BRSFHEARARMT:

n2 = 2. 3035 -+ 0.01378/(A* — 0.01498) — 0. 006124,

nt = 2. 3704 -+ 0.01528/(A* — 0. 01581) — 0. 009394°,

n? = 2.4753 + 0.01806/(A2 — 0.01752) — 0. 016544°.

A pm,

CBO ghtkpy Rt A 252 5T 0 B0, ZH. CBO @&TELIH I,
I B % 1064nm —(E5 A =550, & CBO & fy B PRk
D,-222, W[ B H B MM R POERER

0O 0 0 d, O O
[(O) O O O dy 0}
O O O O dy
1 Kleinman X EMH . diu=dis=dsy, LM E
dys = 1. 08pm/V (2% 45" 9 2. 7 f%).
CBO @ikt P E N R BIER LS AP deBRIER
2y VI :dett™= deoe = doee =d 451N 29,
vz VT : det=deco =d145in20,
22 Pl idess=dee=doe=dsin28  (B<V,)
dett = dcco =d 1451020 G>v,),

6,0 RANPLICAL A, 7 W,CBO MA MR Y2 R B R H
sin260 X sin2¢p LAY, FEAM L UCHEL A4 A5°Bf B KM LN 2. 7X
ds (KDP). T Nd * YAG BO6H 3 £551,CBO &k 1 BAE {1
UCAC A 42. 3%, 1 20 52, 3°. HRIERELERECGTHES AN
2.7 X dy (KDP)fil 2. 6d5 (KDP), HIE RN ¥ EAWE T B
KAH.

4.4.3 CBO B#FHEERR™

CBO g fkXt Nd : YAG BO6 7 L8 MM =5, RHA
BT, B3RS 185nm MR E SN KR B BOLH . CBO Rk ¥4k
BEREREMERNE  CEN BRI EEERCRERH X
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Hor AN TR,

§4.5 CLBOHBR#ER) Fyikloe

CsLiBsO,, (BB 88 42 48) &4 AR f %k CLBO &4, 1995 4F More
OIS T X — P S EL Y2 CLBO &k, ¥ CBO 5 LBO
1 : LRE  BRN CsLiB:Oyo ik, % CBO 5 LBO # 1 : 1 BS,
B HCsLiB:Oyofith CLBO NFEI B BRI &Y, 4550 848C.
BmHRBEFETERRSH CO : LiO : BO; =
1:1:6.CLBO &#EETWME) &R, ABEN Du-42m, FRIFH
Di-142d, M85 %8.a=10. 494 A ,c=8.939 A ,z=4. FEGEWREH
8 BCDzf Cs M 4 BEfL Li JRF7ERN S LM P45 R IR T F AL PI4& i
ALEMETTH B0, B TEA , 7EH A EIFF, HP A B BN
FUEFR 3 BhL, B—1 B RFXEFT R 4 Bl EMEHAE T
Beh, Li R R UAERALNE 4. 17 R, Boe

B 417 LiRFEMARNTRRFRAILMRE.
Cs JTHRBEA, 4T L. T FEMEN T2 FCH R .

4.5.1 CLBO fi#4% K

FERF AR R F R, CLBO RAH EK I #
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B, 5Tk A AR A R AT RERE, E0EtE
HHCs:0: Li;Ot BO;=1:1:6 H 5 i R R ELE Pt B
b, ¥ B 7 (100) F 1, BE R F 4 15r/min, & 3min R [7 —
WREEEZE Y 0. 1C/d, 4d BHE A 4 & H R4 29mm X 20mm
X 22mm #] CLBO B & k. MH W RBREEKEEME 4. 18
R,

P id

i N | 7 ——

\\ I/

RS | =3
1 = HEE

PLBR

[T il (RER)
K3

k<3

QOV™ i

H4.18 CLBO S MEHRBHEEREE (ERK)RER.

#E Cs;0 : LiO t B,O;=1:1: 5.5 FKF, MALEAM BO,
Ve B R, LR E AR E T HA BRI MERE KR
845°C,7E 20d P, AW R W A K 14mm X 11mm X 11mm #7{&
HoR B G AT,

T CLBO MR IRE A Cs;0 AR, R ABEEDN
BHEK CLBO @RS —E W EE.

4.5.2 CLBO By EREFH

MOhS ﬁg:‘l. Q.
piryc FRR:ck P
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SRR . 2. 47g/cm?,
T B 175~2750nm.
BEER. A SR AKTHY, HE 100CHU EA HEA FiFER

FH.
AR B A 180nm.
CLBO @B AHM AR T .
. 0.01018 .
néi = 2.2104 + X — 0.01424 0. 012584%,
. 0.00838 .
nt = 2.0588 + 3 "g1g65 — 0 006074,

0.1914pm << A < 2. 09um.

H4E CLBO SR #Y & B Dou-42m 550 R BB REFE RN N
O 0O O d, 0 O
O O O O dy O],
O O O O O ds

4 Kleinman X #R#&/: ,CLBO RA —AMMSLAIREM A%

dyy = dy = dzs = 2.2 X d3(KDP),
dg = 0.95pm/V (A = 1064nm).

HHAERAEIE R

I A LUCHELD : do =d 36sindsin2g,

I A ICAC : des = dnisin26cos 26

Y645 B (E : 24~26GW /cm?(1064nm, 1. 1ns).

CLBO & #4758 7 It X A BUAT &t B 2428 0. 05, B S S i
A 239nm.

TR R B :a=0. 26/cm(1064nm) ,a=0. 25/cm(532nm).

CLBO ghf&3f Nd : YAG BOGIE R £ ¥R R H A NLO
MR LTI E 4.1 B,
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% 4.1 CLBO B3 Nd : YAG MStilili 8 4 a0 R XA NLO

& ao g B
de 2D iRl o]
NLO AL g a0l ATQ) | BEHEA
# & /nm BAO|/(pm /om | &/ (GW
Rk /mrad Clem)| /()
/¢ | V7D (cm) +cm~32)

1064-+1064 | CLBO
=532 (18

41.9 | 0.95 1.7 5.6 43.1 1.78 26

KDP
(18D

59 0.38 3.4 11.5 19.1 - ~20

DKDP
(1 &)

53.5 0.4 5.0 5.6 6.7 1.38 -

BBO
(18D

22.8 | 2.06 0.92 2.1 37.1 3.2 13.5

1064 +532 CLBO
48.4 | 0.94 | 0.82 | 0.84 | 21.3 2.1 -

=355 (18

KDP
58 0.38 | 1.06 | 0.95 — - -

(1 ED

5324532 18
61.9 | 0.84 | 0.49 | 0.13 | 8.3 | 1.83 | 6.4

=266 CLBO
KDP 7.8 {051} 1.7 | 113} 1.2 — oo

BBO 47.5 | 1.32 | 0.27 | 0.07 4.5 4.8 -

10644266 18
=213 CLBO

67.4 | 0.87 0.42 | 0.16 4.6 1.69 -

BBO 51. 1 1.26 ( 0.19 | 0.08 3.1 5. 34 -

4.5.3 CLBO &tk Hglorso-se]

(1) CLBO @&#&EH T Nd : YAG BO6H & (SHG) . =
55 (THG) . 945 (4HG) , £ Z HAE B (SHG) B Sl E A #1.
(2) CLBOB G TAKRMAMBRH AR TRE, HEREEE
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A R RT R
(3) CLBO g SR b BRMK 20 0 3 S TR ALK
CLBO &tk 7e R FI ¥, ¥ SeE o B R BT T Ry 1.

§4.6 =HHRRSL (BIBO,) Bk,
& % BIBO & 4k Loz~ 71

BiB;O; & Levin fl Mc Daniel F 1962 % % Bi,0;-B,0;
TEMAEMES, HEEAHMREILE Y. 1999 4 Becker %
D521 3R B et B 4 4 TSR B 4E I H R 94 E R /9 BIBO
K 5K, B 5 Hellwig S-S R4 AR T BIBO Sk Ltk
SRR RHEIR. 2004 4F T IF W45 A8 )L 3250 0 28 30 0 O T BF
3% T BIBO & & #) 3E 3t €8 SHG (Noncollinear second-harmonic
generation) B ¥ JiR.

WMREFREZW,.BIBO GHhRERAFRMABIELRERZRK
(aq). BB HGRE. LEHSERR, A ABSEE, £
LN FUR KA LR A BT R

4.6.1 BIBO R:#45#

1984 4E Frohlich 2 T BIBO ffAZ#.

BIBO @&k g Brt: . B . C.-2, 2 A8 . C3-C..

FEE ¥ .a=7.116 A 5=4.993A ¢=0.508A B=105.
62°.

BIBO &k 45H 2 Bi K+ 58 £H BO, #1 BO; XH B
R AR, BO, WEAEE S BO; ZAFBEAZLH N 1: 2,84
BO, WEAEFH#ERE 4 © BO:; ZAXER ,AINAR T _#M%
WEE.BEFXORTFERT THNA 6 LA, Mk THER
ERZE. &1 F B X - FHER, TTERERFAERRAUNA
HE P OAE.
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4.6.2 BIBO R4

% Bi,0,-B,0; =70 & HH E 8] 41, BIBO k& ¥ iy B % 7] B
4> % 726°C, H it BIBO B Al LA AL it B A B P ALK,
HEXMEEEFHYEOHEE, WA UERES TERSZ,
HRHTERAERIBPHREES, RESRIEREEK.
Becker 2R THH BRI TR EKRE HRBE AN
101, EKENREHRER/D, BEEKNERES), WRRA,
BEMRERERN.3~4K. EKHNEFLZRTH 20mm X 20mm X
30mm BIBO 2 &% 4%, BIBO 5 & i = W 0 Brih (=) Ak &, B,
EREERSBIRME —RERKBEERDR ZALRERKEER
BIFRIE.

4.6.3 BIBO RHNFEMRA

YALYERES ¥

FH (g/cm®) 5. 033,

A (EW RS 726 C.

& .5~5. 5Mals.

KAt E , X B AU

P R B GRE X 173~573K)EMn T .

a Az X33 Q3
(107°K™1),
—28.1(5) +53.7(3) +8.5(5) — 5.5(5)

AR .

Y6 B . 286 ~2500nm.

=,

% A=539. 75nm B :n,=1. 9620,n,=1. 7874 ,n,=1. 8190.

% A=1079. 5nm B :2,=1.9316,7,=1. 7569,7,=1. 7835.

FHRAEARNT.
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B

—2 __ _pxa
-0 D.

nt(A) = A+

Sellmeir ZEM T«
A B C D

n, 3.6545(4) 0.0511(2) 0.0371(3) 0.0226(1)
n, 3.0740(3) 0.0323(1) 0.0316(3) 0.01337(6)
n, 3.1685(3)  0.0373(1) 0.0346(3) 0.01750(8)
RS FERIT
ZRIER R A (SHG)
% 1064nm—532nm, I BLAH {7 ICEE (PMD) .
FQLITRE M 0=11°(FE y= - L ,0 HICE RS 2 B A).
JERMNFE R )/ (pm - VT,
dy=1dyu=2.3, dy=dsw=24, dy=2.53,
di;=1.3, dss=0.9, ds=2.8pm/V,
BRI ¥ BE (dur) :3. 00, 1Ipm/V.
W A .2, 7Tmrad » cm,
B 8 :26 mrad,
BE#K:2.17°C » cm,
BOE 5 B8 (1064nm, 10ns fkM ) ~300MW /cm?,
JE3t4R PM Bk SHG BH#H % 49. 2%.
= A B Eh 5 M 9 SHG (A=946nm) ¥ B T R 5.

iy KB deit 3% BHEhE BORE
. /mm /(pm + V1) /mrad /W /%
BBO 8 2.0 60. 3 2.1 47
LBO 10 0. 81 11.3 1. 52 33
BIBO 10. 4 3.3 40.7 2.8 63

4.6.4 BIBO BT ERig

(1) PEMBEHE Nd-BE (A=1064nm) #J SHG 1 THG.
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(2) BT E Nd-#OE7E 1343 A1 1319nm &b SHG #1 THG, 7]
AR R AR 5

(3) % F Nd-B O 7E 914 1 946nm 4t SHG, /KB 8B L
2. 8W FELE A B0,

(4) THTFHZBRX(OPA NS ERG (OPO).

(5) XARBR YA ERMENIER PM R R EH
L.

§ 4.7 KBBF (EMIRREH) & k™

B ER S S (KBe,BO,F,) Sk , i #% KBBF i fk.

KBBF 4t &% & Batsanova % F 1968 £ X BL#. KBBF &
e iy 32 A 55 ¥ B 5T 29 BO, = £ 7% 2 P AT BeOSF VU i fA 3£ B , BO,
P A7 HER , 2 B 5 B A (R 3 B R F LB RO IR 4P T
# BEE>FAEY K SFBETEEER BHEERZENE
SHEH. EEAXFHZREGH, B4 5 TERER, RERER
olich:: 8

£ KBF,-BeO-H;BO, BRI R P, RAERERB I 8%, T 4
1 ¥/ KBBF #.45.

KBBF Sk S 80 D:-32, F BN R32, RSN a=b
=4.427A ,c=18. 774 A , A E K : 2. 41g/cm’. |

KBBF & k&R E N 155~ 3800nm. IFHBEB X RAR
yu_F:

1.16972542

2 e 2
ni =14 5= ooseacg — O 009904%,
2 _ 0.9566114° 2
n =1+ 7 ooeiogs — O 0278494

T 1006 X B W3 ST 3 249 9 0. 07~0. 077. BEF LB 1. 064pm Ot
HIE £ 6 55 .
B TRk i BN D32, B BB MER R du i du.
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du BB /. R Maker 220040 37 UG R RO 25, BT 8 1
dyy =2 X ds (KDP) =0. 78pm/V. i B i+ HAE K 0. 64pm/V, &
SR B 184, Tnm.

BRERERR RN

d%F = d;;cosfcos3e,
45 = d% = dycos’fsin3e.

B F KBBF Stk B4 8RR AE K I, £ KB BOR &

fak kB XA, AT AR R $ T 2 8 Y BT

§4.8 SBBO(W@%%)lﬁ,ﬁ;%ﬁu[n,uﬂsj

B %2 8% 48 (Sr,Be,B,O,) fu ik £ 51, M % SBBO Shik £ 75.

KBBF ik HAEBRBMHBREKRIUNBRE. ETEW
(Be;BOsF;)n—>co P47 % 4% [H] R SEf L B 5 , T A Rl AT @ AH
B89, 0 T UH KBBF kg 2 R4 K 54, A X ERF KBBF
RGN P E R T AE P SRR RE IR RPN
¥A RUXSEXHEE THAEE T, BeOF EHZ R
BeO, ZMH, N\TIFER RS LAMEZ MBI AT &R, U
fESit KBBF Mk RRER I, MEBRNEWRIEELRE.
EREX—¥ARBENES T, B ZH MBS U S BT
9%, M 4k # & B T Sr,Be,B,O; (SBBO ), Ba,Be,B,0, (TBO),
BaAl,B,0,;(BABO), K;AlLB,O, (KABO) % — R ¥ A &£ 4 EL
HEIE 2 k.

4.8.1 SBBO(HiEREER) R

K AT EH SR BR 5,3 = « SBBO+ (1 —x) » SrB,O,+
ASrO (z=30%~40%,A AU BIBFAE R, KL 1100CHIE
BT, T4 HBARBRRE K ¥R SBBO WliR#E 5 f4k.

SBBO dtkty FEAERMT .

SRR :,ﬁ#:Dah-gmz9?5]3?:1)%',-1’662.
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761 B :165~3780nm.

S 51 # (An) ;0. 06.

Mohs B8 & . ~6, b LBO Sk EE.
SHG B & K . <<200nm.
et R ¥ dp1. 62pm/V.

4.8.2 TBO(WIBSEDREH™

K F [ AR Y 35 3k 4 i, TBO (Ba,Be,B,0;) fh & K, th2 )R

R K

9BaCO; + 2H,BO; + 2BeO — Ba,Be,B,0; + 3H,04 + 2CO, 4.

HE B BR B 43 47 45 B9 BaBO;, H;BO; K b2 4l BeO(BeO HRIEH
FEENERREREZRHEES P, AR SERBRKE
. ZEMNESIRT -EEEFHNTRAG THT). BTEY
SEHBE Pt HIR P, RS PR, FHBR IS EE 1000CA
1 B 4h i FHE R B AR, RLBE IR KR P4 H.O i1 CO, A
FoHe, #0 JE0k o R B HLBO, 4 8 R 8 B0, EARA KR 5H AL
MIREERNTHECO, 5 HOBER, UEMEF &R TBO
SR,

SR F R TRESEF & 34 TBO &%, L BaB,O,,BaO il NaF
YEBh#EF , F F TBO : BBO : BaO=(9~16) : (30~33) : (22~
26) (mol %) # TR EK. i1 F TBO : BBO : BaO K ZHIEEEL
BE B K, SO GE B89 NaF BB IR, S E &8 Hs 7k
B, TR A BE B

BaEKBEFEMBEYIRE,FBE 1050C, HiE —BAf[E,
FigREER  BEBE RN 1C/d, B4 K H a] kit v gk 3K 1Y
gk,

TBO GG . S B Dsh_gmzq é[ﬁ]ﬁ:Dgh—P—éZCyﬁ%@/‘zﬁ
#.a=b=8.29174 ,c=8.0476 A . HEA LM SBBO ik #1
. BBy 165~3780nm, B L ¥R E, A%, E
EE, BT MTABESE. FRELE R d.=0. 8pm/V. Wt
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B E KLY 6. 4%~5.3%. SHG B K . <<200nm.

4.8.3 BABO (SHES424R) B k27

¥ Ba,Be,B,0, (TBO) F& % F ) Be T 2MEHM Al
&, 74 B BaAl,B,0,(BABO) H#94k & 4. K A T EHF di iy
¥, 78 (30~40) % BABO+ (60~70) % NaF WA &, A K
H BABO Sk, B 5 254 2 % 0 ,BABO SRS T BAEMR.
BABO Gkl S BN D;— 32, EA BN DI —R32, B E N :a
=b="5.001A ,c=24. 378 4 ,2=3. T IL¥ X K 200nm At To AL A
Wt e i , S 34 ST B, dE R B2 BB 1 ~0. 75pm/V. 3T
53 (An) 253 0. 05(1064~532nm). H #—H BRI E S5 A AT
®.

4.8.4 KABO(WE%E%)&‘*[74.75.78.79,80]

W R 48 47 (K ALB,O,) & 1k, i BF KABO #&1Kk. 1998 S B 21
K& Sasaki M BT #RiE T KABO gk, ZFr itk B —FEEH T
MR B WO A 5T S i, SR MG Y 180nm, E R Nd ¢ YAG
% ST B IO AR . LA A ) R R AR A R b

KABO #fk 5 #00, & 8. D,-32, ZF A 8. D3-P321 a2
¥.a=b=8.530A ,c=8.409 A ,2=3, K% 5 BABO,SBBO &
hEm+oK0 KABO ik EAXEWIFIERH KT B &,
(BO,)*~ = AT A i i (ALO)S IR & B . = AT (BO,)*~
3P 541 # 69 (A10,)5~ Y T A B T A )i = 48 A4 AL (BO,) 0 45#
BE, HA B R B AP [BOs 1—[A1O, 13 F th R T+ 8¢ , 76
WP Z A Al—O—Al &% 180°, KT FHE FHFI £ B W
J2 [R] %5 B 0,

KABO &4 5O ] 8 T iR B AR b2 K &

K.CO, + ALO, + B,0 — K,Al,B,0, + CO, 4.
& B KABO B F R ¥ : K,CO;. AL,O; #1 B,O; ¥ B4R .

BT KABO & ATH R, ZM S AR AR BRREER N
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. K,COs-B,0;,KF,NaF S¥ T4 KABO Sk K iy BI4E .
SERE R , % B NaF fk & B KABO gk A4 K B A i B/ sl ik .

KR TR 3k & i 4 K KABO H & M Sy B & [110], 7
KABO-NaF W& &%, o £ Kk 1 R+ % 50mm X 20mm X
17mm.E & 30g BIRLE KRB EH TR L&,

KABO 5 iy 3 B4k F an 700,

%tk Bt . 180~3780nm.

SN - 180nm.

P&t & . no=1. 553;7.=1. 479.

AT G (An) : An=<0. 074 I : U B B BB

fEWM AR .41, =0. 48pm/V.

B4 SHG & : ~225. 5nm

YeEXH G R IF.

SBBO % 5 g & &5 Wy Fl Y24 IR T & B 3072

BB B BRERY | sHG Mg
Rtk | AR | zEm | BTRE ,/\‘,"_“1‘) K /o

SBBO | Dy-62m | Di-P6c2 | 165~3780 | =0.06 |dzn=1.62 <200
TBO | Dap-62m | D4-P62¢ | 165~3780 dn=~0.8 <200
BABO | D532 | DI-R32 |~180~3780| =0.05 |du=0.75
KABO | D532 | D§-P321 |~180~3780| =<0. 068 | d=0.48 ~225.5

AREFEFERERERIESFLEEBRKE,KABO &
&7E SBBO AF &, TTRER B S5 R b 35 A LAY S dk.

§ 4.9 RCOB(=WIB A 1)k ikl

EWBESEH T (ReCa,OBO,) ) HE K, ¥ RCOB & 1%k.
1992 4 Norrestam LR HRME ML, R T —RFI=HRE
FERH LS ReCa,0O(BOs); (Re=La,Nd,Sm,Gd,Er fl Y),
BEERIX A G AR N ERMGEHAER CEEREN Cn), T BH
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B —BUR A EETE. 1997 4E Makoto 204 56R A MG R hik
H T YCOB(YCa,O(BOs),) ffhk, 3 LI T ¥ Nd + YAG #
Y@ M F(SHG) MEEHM(THG), G X M E T
ReCa,O(BO;); (Re=Y,Gd)fE RN FRAE LIS kM LR
e, A BL A S 7 6 B T B PO S R S B A SR A SR T A THZ
B 5%,

4.9.1 YCOB(=WESE ) &0

ZERIRRES E 4 (YCa, O (BOy,) dh ik, fi#8 YCOB g #k. YCOB
KHRBRSEBLSY, Bt YCOB BB RABEREN LA
KO, XA F AR T RE R T LA R TR
B 4iEE. YCOB s ki 45 A% 1510C, B R AR Y,0,,CaCO,
F1 B,Os ﬁi?ﬂj y*ﬁiﬁﬂﬂ#ﬁﬁ H.’»%E‘Sl Y;03,CaCO;4 F Bzoa’E*EEZ
&3 Ak

Y,0, + 8CaCO, + 3B,0, == 2YCa,Q(BO,), + 8CO, 4.
FklEt BT B.Os 5T A, N T 8 G454 R s 2 AR RS L L 4T
B 1& 24 K & B.Os .

FABEERIEA K YCOB ghifknt , BE BB ER B &4
T & P R 0 S AR A < W S, 8 Ok AR B ) L IR 5 0 TR R R B
BIHEE SRR ERHSIRENEEERER, HPE KB R
B R 8 S0 B THEM IR BUM & BRI AR 7R T 38 B K R IR
MR A [010], REEEK N AR KHBRESE. XA HEEK
SEPBEAR—BEEN XFEAMNFNEELS R LK Mk
BPEE SR ERESESHEEN.

K IR TR B G RO & LMt K &, E
o EKEERLNY 25mm, K EfE 50mm PA b A 55 % % B
YCOB B g i, BT 58 TR LA KK da ik | R A I LA A a2
BB A EME RS, TR TR/AELSN, ERS—F
A YCOB & &89 BT B k.

YCOB fikfy E BRI T .
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RGN . SR .Com; BB .Cl-cm.

SIS ¥ .a=8. 046 A ,6=15.959 4 ,c=3.517A.

8'=101.14°,2=2.

YCOB gtk St R L8z, y, 2 WHEFH) 5 &K # 8 (a,
by ) RRE—H, MBS y BRI, (a"2)=23.6°(c"z)=
12. 6%, Hob z,y,2 B E X HBEHERH n.<n,<ln. BFEU, 1A
REHL1°. YCOB k@ m A HFABRE R EE, mE 4.19 fF

f’ﬁ [891 .

(S

23.6]

/ (202)

7 // ’//// c
';'//7’ 28 .
(010) i//// ~

L[ @on

®r @y

419 YCOB kM EMEAREBRE REAE.

s I ST R M TR,

YCOB &b 3 S 4T (G v B ) !

P& /nm nz ny ne
435.8 1. 69887 1.73222 1.74293
486.1 1.69138 1. 72420 1. 73553
546.1 1. 68551 1.71748 1. 72857
589. 3 1. 68182 1. 71402 1. 72421
656. 3 1. 67769 1. 70936 1. 71986
706.5 1. 67487 1. 70701 1. 71727
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A7 51 3R L5 i e [ g B OG0 T

. 020

n% = 2.7696 + 3; 0- %20%79 — 0. 00643,

= 2.8741 + 57— 01871 & %2%11171 — 0.01078%,

0. 02232 .

2= ReESE — x,
n = 2.9107 + 77— o1ga7 — O 01256

0. 3547pm < A <1, 9079pm.
% Y B : 210~2500nm.
WHFETZE (An) : An=0. 041 (A=1064nm).
B F R S BN m. FEEE T Kleimann XMHREZ G, 3EH
AR IERMEF R 6 T AHNERE RN
dll dlz dlz 0 d31 0
LO 0 0 dy 0 dyl,
a dy dy 0 dyy 0
IRTTAE T B o, B X 2550 R BRI A B TR 45 5, RXEAE
Y Maker 2% 2036 FUAH A7 DT AC 7 2606 & 2% 6 MEM AL
BRAIR &2 SR dE R R N B S F R E R, TR
R AL 6 MEF R (). HHSER S EREFIATE.

YCOB & &SRR KA IR EFLLME (pm - V™)

Rk di; Gaussian’92 i+ 5 {8 CNDO it 81 o 21
dnu —0.1040 0. 056 0.0
diz —0.015 0.128 ==0.6
dis —0.253 —0.186 Xds3
ds 0.12 0.151 Kdss
daz 0. 757 1. 081 +1. 36
dis —1.02 —1. 236 +0.93

HHE ESER R E Ml doHNEEERATREZ
Bl R E ST, B 2 ) — B R L 6.
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B F YCOB Sk LA B A MBI § E(An) , 3 Nd + YAG ¥
Y] 328 THG (1064nm +532nm—>355nm). % F THG I BAA L
PLAE A , 76 xy T (6, 9) = (90°,73°).

1E yz VM : (0,9)=(58. 7°,90°).

[ B AERIE N R (dur)

dy( 1 Bl,xy) = d,;sing,
des( 1 B, y2) = dy3sin®8 + d),cos%0.

£ BB (A dexl) : 3. 2mrad cm.

1B B B I (AT :9. 7°C (FE 38°C).

BTG BI1E . 18. AGW /em?. (Q FF36 Nd : YAG #)6).

YCOB # kB —FAE %8 THG @ &as. ReAEmN
INBIE R B IR P R A A R RO

4.9.2 GACOB(=WEtism L) & HE0

= RS E 4L (GdCa, 0 (BOy)3) dl & , fiI % CACOB dk k. [A]
PFEHLFT YCOB 5 /& —#E,GACOB & 1 BE 7 3% F 15 48 i 5 51 i 4
PR ik A KT, AT R S AR IR TRk £ KU GACOB 3%
— RS, B AN 1480C. GACOB & 4 B isH ] 4% I B A 2
WA B T R b ¥ R RN

Gd;0;-+8CaCO;+ 6H;BO; —>2GdCa,0(BO;) ;4 3H,0 4
19

Gd;0;+8CaCO;+ 3B,0; —>2GdCa,0(BO;);+8CO, 4.

Gd;COB &R RAB BRI B EMH R TREEK, Y
ARERE AR B RAE, W EREEKAYE, LSl
A H R B2 H AR .

GdCOB # k5 3= B R i 0e-sess),

Rtk GE . SR Com; ZHEE.Cl-om.

B Z¥.a=28 0937 A,6=16. 013 A,c=3. 5579 A,
B=101.27°,z=2.
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Y B . 320~ 2600nm. AR,
&2 . An~0. 033 (A=1064nm).
WHEAHE AR

nt = 2.8063 + ;1—2—3%2—%%7—8 — 0.005374,
n? = 2. 8959 + ﬁ% — 0.001132%,
n? = 2.9248 + IZ—&—OOZ%%(% — 0. 011394,

0.41pm < A < 1. 34pm.

GdCOB & YCOB $hfk—#, b T HRERE,HH 6 4
WA IERENFE B G, B LR FBMBRENEREEE
Z¥ N .dy=2.23pm/V ,dsz=—1.87pm/V.

GdCOB &tk REEL B 1 AN ILRE. B KA BAE R
E¥ du=1. 75pm/V, K N &9 (L [T & £ K (6= 113,
g=A47. 4°).

GdCOB ##&f M A5 YCOB d kK.

4.9.3 GAYCOB(=WiE 58T sL) it

SRR AE |42 4L (Gd.Y,_.Ca, 0 (BO;):) f Kk, i BF GAYCOB
mafk.

% GACOB BEEHTH G ETLBE Y RTERE,F
MR T YCOB dhik. T YCOB & & B A B KR T 5, /] 3¢
Nd : YAGE Y LI =FH. X B E L E GIYCOB # &k 4
Gd + Y HofE, FTBA A % ) Gd.Y,-.Ca,O (BO3), & ki X4 5t
2, 1999 4E Furuya ZP7§EL T YCOB &6 YV BT8R
LAIRy GA B TR . BRI EE L b BRAE S &k
Gd.Y,._.COB g f&k.

GdYCOB @& 4 Kk T2 8 R GICOB #1 YCOB & # 2K
A, RAEZE B EEN ST R LA R B EP, TRE
WK BB REXRR S GAYCOB [ %k 28 i ik,
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GAYCOB & i 5 # 5 B (a/c) Fl (a/B)BEA 5 = B3 BN
R A AL, , FET 5148 S AT 4 Ry e AR Ak, R X — R B
MBS x 8, BT LI B 4 a9 R s A AL IR R (PMD P,
3k It R AL IT AR (PM) 55 15 4 AL DL RS (PMD A I, B B A BKHY
B A0 R B USR5 T 4R 0 M A SR R B B R,

W oz =0.2 B,y F Y H B Gd.Y,-.COB & &k 7] & 3
1. 064pm B9 —EHRIENS B AHALITE (1 ) (6, 9) = (90°,90°). ¥ =
% 0. 22 B,y A EIEIHY Gd.Y,_.COB gk LI T 1. 064pm H =
FE35 3E 5 48 AL IS AE (NCPM) (90°,90°). 1

GAYCOB # &% Nd + YAG # Y89 SHG ¥ ] KDP
LBO &80 i am T R BT 50,

HREE | EEBERANE
. L BEWHE | HEAH
fhix RY don /(C +em?) G - o) |
Jom » V= Afl Al *cm /mra
GdYCOB( T l,y #) 0.35 11.5 6.8 32.4(27C) 0
KDP( 1 A& 0.35 0.2 - 18.3(25C) | 24.5
LBOCT &,z $.148°C) 0. 85 4.1 5.7 4.8(149°C) 0

GdYCOB 4k % Nd : YAG ¥ % # THG # & 7] YCOB,
LBO 1 KDP 4k #9 L8 i F R EF5I°0

g | wrre | IREETE | wews | w
Com :“V‘l) A6l ’ Adl /CC *cm) /mrad
YCOBC 1 B, zy FH) 0.52 - 3.2 9.7 8.5
GdYCOB( T &,y &) 0.55 114 65. 6 6.6 0
LBOCT &, xy /) 0.68 -- 1.71 19. 6 18.3
LBOCT &, yz ) 0. 50 5.02 - 3.7 9. 30
KDP( I &) 0.35 1.58 — 5.20 26.5

GdYCOB a5 B EMFF S R EBIERF AR (PMYA
B RAEIERE S R RAEEIRLELELESR
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FHAEBRNA.
YCOB,GdCOB #l GAYCOB & ¥y ] R A s iR R B A K

KRS, 5T REBMEAR T R&E. YCOB LN ST BUR AN |
¥ (A~ 1pm) THG T 2 4 55 % M. YCOB Sk # v il 1 UM AL
TLHZ SHG 1% € #4924 363nm. GACOB @k fBaE = £ Ky 412nm
I A SHG. GAYCOB & & y #17 4 Nd + YAG #0% 1 & SHG
F1 1 & THG. {H24 GAYCOB & 4 75 5 14 i 25 3 #t: (355nm) 38
BT # 1 B K058, R BT GAYCOB ik %4 7 THG & FHTh R #
Ve T 27t Y67 A8 5. 24 T80 G i B 8 B B, G L e A AR 45
X R E TS EARRARERRT,GdYCOB &% —
B AR E ARG RAEGLUCAR (PM) , #E 1L, GAYCOB & 4 i 5 B3 BE
A5 LBO &M E.

§ 4.10 TWhEBEBRLL

Bl B £k (21 BBO %) MIBEER Lk (1 KTP ) fEJE RN F ik
MEFRPERBETHEENER. YT, ARRFRSESREL
S b, U EEANBEEA N ERENETHHBRR
thREZEHZIAMNGER, FHESGRT — R WHRRELS
7, 1 : MBPO;, 28 M % Ba,Ca,Sr %.

1966 fE ¥ S5 4RE T BaBPO; b & WM FES. XA R R
#| . BaCO;,HBO; 1 NH,H,PO, , i3 ¥ 18 B A K B4, H ik
H RN AR

BaCO, + H,BO, + NH,H,PO, —> BaBPO;
+COZ$ +NH3$ +H20$°

F H TR Rk, U Li,P,O; FiEH, AR HE KR EH
.

¥ BaBPO; & kB BUBL S £ 3 70~ 100pm ¥ KBS L
P 2 HAESUHO , S8 RAFSBL B KDP kiR K.

BaBPO; SR o Ar 4 BB BN D;-32, ZE BN DS-

* 254 ¢
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P3,21, RS H
a = 0.71329(10)nm,a = 90°,
b = 0.71329(10)nm, B = 90°,
¢ = 0.70368(14)nm,¥ = 120°.

BRI F 0. 31005(9)mm’,
z=3.
BB .4.163g/cm?.
BaBPO, Skt # ¢ MR — LT AL Z# 7 X R LR
BT ALV T k68, B — A BO, MAKH EMNFHAATRALHNEFA
PO, U T A% BO, VHTE # i % HE 2R 0L T SR BER Ky 2.
HEYETEREL, WREEREAERNERERET
WEEH, T B BO, AWMLY REEMIERENRERNIER
/v Bkt —— KDP B R kA IE Ktk F ERE T PO, EH. Bt
B LAHEWT BaBPO, fikRYIE RSN EER A T PO, EH.
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FAE ERHSUBIEEEF

— BRI A

Rk T B LA RRE (LINDO,) fi ik , B T 455k 0 R %
WHEERS KNO) k. B TEHEERTEAMNBRRAH
(NaBa,NbsOss) Fk , B 1189 85 75 F #5 2 i (NbO,) /\ T 44 B 44y
J B, {EL 5 86 45 4 B B (NbO) A\ T 1 By W 28 7 XA 17, BE AR Y
(NbO) IEAT R M RMAE 5.1 Fix. R (LINDO,) &
& B NbO, N\ T i E ENA
& =R ()W A
& H W ; 8 B8 (KNbO,)
B NbOs N\ HE&#EEENE
TR B K X BR B () T 1)
KA B TR R A AR
(NaBaszsols)ﬁ:WﬁIMﬂ'%lE
J\TH A B T K 3 B8l (e B9
HHRERE. ERAELEE
XEWEFRGARR, g5 B COOEAREEER
LR =R ERR IR SRR A ES.

PR 3R = F0 A 7] 45 44 B 9 R TR £k & 44, 43 90 7 145 222 S
LA .

§5.1 LNEBRE)RHE

FRR4E (LiINDO,) Stk (R #F LN ) R—MEEN L&
k. EEBIERENFNE, HEKEXF R BB A, MHRER
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S0 i RS L TT A , {8 iy T3 P i AR RO O 005 LB, DA
TR AR/ T B B K I & A S 08 R, B E R B
B TRAEE. B 1980 4ELA%E, X LN REMBIREAR T HaI#E,
# MgO iy Mg : LiNbO, f& &, o] 4T HOL 45 B E A & 153
R, RE#ERT LN REEEREXZFETNANTR
. B AR Mg+ LN SRS A M IE L&, K
EEEE TR, EN N YAG BOELSBREH, K&
E Rk 60% 4. KT Mg ¢ LINbO; AT EBAREET
Nd**, f§ H A3 B A3 50 WO 5 4, 3X P 1k A VT BB R ORI/ /R
BB, XMEOER LR AN, BH Q 5 SEIOL
BEBTMEA. % Mg Ml Fe 9338 Mg : Fe : LN B&R=4EXH
WA, XURLUMFRBRBSH—METERE PR
HRBARA IR LN 548 5 B 8 5457 8 Fe R
FoHEAN RGN Fe' B Fe ' B T, X WP T A9 0K B L 8
T RN ETH RS RO R EEREE F’ IR B A
TR, SRR SRR E SRR TRET50, TR
FHFMmYE F B FRERR L.

AN, LN Bk R R —Fre e fik, B R E BRI S 4
Bk S RER 20 e 80 FREXLAEAMEBRNEEAREL
RERE NS T, MEHMNEN —RFRFEEM. NER
BEAEA TS B REHTTEREN LK S EBEGHET
HERETEARRE , U LN B IR. EXMHFREIT S, BiF £
FEBFEY 0% AT AR LN SR REHEEFERI LNER),
MBUBHBERE, FHEKERIEE SR LN Sk &3O
SR T T EH ZE+£0. 0001 Z . AHIES . FL BES%E—
RIS B AHETR BRY, F ERXFEAN R, B, 45 fFXt
LN RS REKRS S HEAN, KARLSRBER.

LN i a3 R Ak, vT 2 B A #A#k Ak LN & & (PPLN &
), BEHERMRER TR R EERY N HERE,
KRB T LI E IR, LT B % LA 3= B AR G ITAC
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Y285 ¥ 55 (QPM-OPO) #4 8 R HE A A 4 s b kL 2 LN dh ik,
R BT N 0. 4~4. 5pm KH, EHE T PLAIX.
QPM-OPO 7=t (4L S BE I A E 3 KRR L R
2 kR BB R IEETREFESRE T2 EREYN

R R 1.
fER RBAC T R AR, A TR S KA ARk N B

B4 (LIJ/IND] =S Dbt 1 LN dh ik LR S M W

BB &R EK LN S, TR+ Li BFHRZ, 23
T K AL Nby BB B Fi 2260, AT 4 K A LN B8 29
BEFRFETABEW, FEEHE—EBE ERBERNRA. m
b2t B R AR D SR S, TR T AR IEBRAE 1 LN RARHIF
ZYEREBR T E, HEm . BN B E RN B RY L JERAEE
AR AT ERUESSENE - EBENRE. EE X4,
UNMEERBENCER T EKAETREL LN BEFREH—4
ﬁt“‘,‘%[ﬂ.

B, HBRE (LiTaO,) fa Ak 5EM4EE (LINDO,) EFF FE
MRz . XERHSEYEEHE, EMEEREU LR, HEYS
JE 4k B i, 5 PR 45 F B XT BRI 20 DS-R3c, B X FR.L ZEH A R
BE LTI, B NSk, BN Coo-3m, R EBER DS-R3c LXK
(>, LiTaO; d& B4 SR 1650°C , & T LiNbO; #9455 (1253C),
B LiTaO; SR E N 665+5C, KT LiNbO; Mk#y
MR (1210+£100C).

LiTaO; stk R LiNbO, dfk—#, R AN R # R e
B 5B YRR, HFESDOERBRE S AT LiINbO; &k, ¥
A EER BB A K EBRBEKRR T LiTaOs k. EEKIE
LA, LiTaO; AR THBAEA AT, K
A REE BT LiINLO; Gk,
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5.1.1 LN Rfbggt-

LiNbO; REEZB T . RFZFRER, GHSH a=5. 4944
A,a=55°52, P ERE 2 =2, FEMAANFTLIWERR
W, S E a=5.1483A ,c=13.863 4 ,2=6, HHFEEA ¥
EEFERE,=F R &BREATRBHXAREMAE 5. 2 Fix.

@:0
O:™
@ :Li
L)
@
;7
CRSAY A 77 A0 ¢ SRR )

F 52 LN@SRPRERFEREA.

s 2 iRl ER A= R B, FTHARNT R SEF
SRAEWHREREFPEL,Li 5N RFREES.

MEERE R E R ABKE, TUE LN REGHEFR
R TR AR RIS T BOR R PR R ER N E &=
BREFOHIE o XML, B-EFZ, WA ESMNATAEAHEN ST

O: Nb

A 5.3 LN Rk R\ E & (LiOs, NbOg)
7E 00OV H LBy EE.
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EIEETF ¢, B, Li A Nb JHFHE AN/ FE RS, BEH
JNEAARTE (0001) F-1 B E, B 5.3 iR i o HENAEHE
22 (a1 HEF R WA 5. 4 Frw.

SANEEERAEMN 1/3 8 Nb
BT $%,1/3 ALE N Li JRFdi 38, |
AAH 1/3 M BEREM. mMREEEW
AT BEBERR, R N\EEKNRFIEN
T . {5 32kR b, BT A\ (R # 2
W 2B , T ELLLiOs] FILNDbO,s] AT #&
WARBRE AR, R Li f Nb 14
HAMTFHENBEHFOAE, TR
M B ETET B, XEERETRE g, moorrsmsic
AT BEE, BAMARRE, BX g mmznsnrx.
WAL BTN MR W, RSB EFLUB M. X LN &
AT LA R A B B IR P R 45 2.

5.1.2 LN F#J& LN RéERK

B 1965 4E Ballman R A SRR LB IMAERK T LN R&
I, BT LN SR EA R Bl gl e REMIERME
FEMEF BN T—F, AR EH, XEALRERR—HFE
TLE SRR AKX R R T A RO SRR EE IR, 3F
SFHEKME AR T 85, BLFE Crystal-Technology 2\ 7] A # .
{LBg LN R E 2B 100mm. %ETE 1R LN S&4E =3
BEELEMH. A, B ARB R E, REE LN GE&E
T A PR EVERE. B E LN RN H o FBAry B, % LN
mEHEEEEFEESMHERERT LN &FEKTZEARAR
Wi E R SRR, A E AR AR LN REAEERSHE,
KECA] 43 A P F28 A,

1. BBl A% LNCLN) &%+ kB HuiEmlb EERHY
LN gtk , K#2F AR ENERFE RSB EFEKBRR,X
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B—MEKR T %, RS T EK AR B&. CLN &£ K
HI B ARAE X LizO-Nb,Os /B Tk KM ™, mAE 5. 5 FR.

6%

1240
1200 b
1160

1120 r B

TI°C——>

1080 ¢ LN+Li:NbO,

1040 +

1000 | . MU s L "
40 42 44 46 48 50 52 54 56 58
Nb.Os Li,O

Li,O/mol% ——————>

A 5.5 Li;O-Nb,Os itk £ R FARE.

ME 5.5 49 Li,O-Nb,O; B ok £ B E K E , B R
BT RE N 1240£5C, HAMRTE Li,O & mol ¥ H 48. 6, 1
Nb,O; #J mol %%k 51. 4. HF LN @A RERMBE R ALK,
FrAE ) LN &4k # Li/Nb A2 1: 1, RE T LN Sk E
BT X BRI RGP EEE KRB AT, AT
WP LN SEE LR LN & &8 3L 05 R
EEEORE, KBREHT LN SERS R B ENREE S
GRBE PSR, BUE HAER A L 23T — & R .

% F CLN S i A AE Sk i 73, FL7E 20 HE42 60 ERBA A
R — SR R LR, SRR B R B 2 LN & iR 9 46 di iR
. Lerner PR M T KL BIRL, Bl B &9 Nb A 7€ Li #%
PLNbL) B, M FE—A Li A B8 Nb°, 5% 4 DNHEABAY Li
BRAL (VL) , A BB IK B H A7 40 2, SX PR BR B S5 M T LA B A : Li —sa
(Vi) NBLL, Os W X, CLN EH B 4 FRXTUE K.
Lia-soNb;4.O;. B J5 Nassau ] Lines 203} 3%, X Nb B #: Li
AL M ARMAMBER LY HREEZMHEBRFRX . () BT/
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FEE = fH Li #8003 F Nb ¥, ARBEMLE,Nb K
BENFEEME. (2) ALi+2Nb) B FEE B (LI+Nb) B4
EEA 4 NMIMNEE (V) LHRAAME (3) H2Nb BT EE#H
CLi+NDBEF,HXMHESEE 34 Li AL (VW T B H 4
2, (H3X Hehh i A, £ LR FRERIHHUMIES . X R
YE R — R R M CLN SRR BAEER.

2. B 5 LN &kA K HBFE LN ffE4EKS CLN &#&
R, EREEGESILZHASFERELEKERN, L7 CLN &
REEMAGE R BB RR S, B RN EEEBREDUE P &k
) T R T 6 S 1. R8T SR (3 A 22

(1) & Mg : LN gafk. CLN &R —Rot2 el R fldE
R Y65 A BB K B Ak , (L FEAE A 0 A5 930 A b o SR fRE
e, BRERFTERR, WG R EKE, “BEHEBT B4
R TIRPHINH, N T AR LN SEA I &, & R
A A& Li,O W ERR R SRR RE, SEMEE
B HEEE Li,O & By mmAEZ", T A K HE SR
13 55 B I A9 & 4% Bridenbaugh 20276 B ¥ R Al 4> LN Bkl b8
A 1mol % # MgO, {48 {7 UG Bt iR BE 138 40°C , {EHEE R du e B
A5 {58 K TR B R M 25 AT, 1983 4 i I 40V o i B MgO 7
CLN FRHE B 2R MR ES MgO BRI XA,
WET 8 Mg = LN SR A2 ILAL R F A B 5 H 18 MgO #IAD
7 ,MgO E BN 5. 5mol U Z&EAH, TR T Mg : LN REES
BRAERKE, 5 B IA KRS BB RS, A A K BRI E
BES1R,EEHSIERIFM Mg ¢+ LN &, e MG 68 7 B
RIRLAr A 89 CLN GRS T B E R, F X f & & R
FIfE SR R BN LR EE IR, ATk
FHE N : YAG B Q NG, 8 T FHThEEEE
2W i SHG W& ii. B Mg : LN @& —Fdr/Noh kb fF
RG0SR AR, BT RN B B SR Bk b A 0, TR RIR
HISRICHE .
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(2) &4 Zn + LN K09, 1990 4 Volk XA T H#
ZnO : LN Gk, [ BE W LA B A R 4 4 K A LN (CLND @A i
WO HRGREREFH MR RE. SHE, ®B (6mol %8y Zn : LN
b 4 38 % 3R % B (B Y 8. 9 X 10°W /em?, T CLN &R #I28 3 X
10°W /cm?.

CLN Bk 2ELEHRBEARS, TE K. [Li—sNb,]
Nb;—Os FFER, LRIFRA 24 2=0. 0118 B, K H 5. 9%Nb 5
T Li L. BT Zo?" 5 Mg AU, 0 +2, 1 2 4R
3% 0. 074nm, i Mg?* ¥ 0. 072nm, H I, W AT T Zn** 5 Mg** —
B, 70 B P R BUR T Li B8 Nb BT, B TR
FRN

[Zn,Li,—s:Nbs._,] Nb, O,
% or=0.0118 B, Zn* " BAR y=5x=5. 9% K, Zn" " B F T L&MW
RT EHE Li #ALHY Nb, WEB N Zo B FHBERE. L E X
BEB AR (6mol )RS HY.

(3) Fe : LN & CLN sk R B T EKN, HE R &
Eﬁ ZE CLN BEE[lﬁiEP@)\ FezoufEﬁﬁ Fe : LN ﬁﬁiﬁﬁﬁﬁﬁﬂﬁ
SEHrAE R , AT Y F T AR GL L JE A5 B AR S 4R (R 7 IH.

R AR RDIE B R R R S EEFEK Fe : LN fi&. &

WL 4 B < LCOL/Nb,O; = 258 (mol %), 8 A Fe,0, B

0. 08mol % , TN B S b A Rl I IR BE B B 0 40°C/om, iR EE T Ry
20~30r/min, A EKEE N 2~3mm/h. RHB R E, 9
etk ZHET B, RGN RELEME, EEBHETH
% ,Fe: LN R EZ BB, ATH - SREZEHHETNER
B K Fe : LN B A Li,CO; 8K, #H—F B E, R REE
K 500 CLEA,EBE K 24h. Fe : LN & d Fe?t /Fed Ry L, 7T
Hy I JRUOR B AR IR B AR SR i g , 56 & 3| Fe + LN S4KH90
HAREE. KT F ST REYK, TRESEHICHTEREE.

3. A LN &hA K FEEANMEHTE&EHIANIRE
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[INE, HER TR EN A&, AT AR LN
Bk e LU R MR A R R, T BE4E S A TTXE X8 R LN A A
KGRI AEET KBHRLE, HPEHE Mg ZRWNE . Zn
AEWNBA Ce AWMB LN B, KT —HEBERHNB R
LN 3775 fh i, AU H o LA NB | LN & A fE— R E R

(1) Mg : Fe:LN G0 B EHL 5 B NS R EHEEH
ROEEE B MEM KRR EAHROERRERE AEFH
EHABRNEBREBLTEAANT R BHER . 4674 Fe : LN &
KA REEMB 2 — B Fe: LN &R EEHBARS, W
W B, — AR B E 2~ 3min. ; Y BBUS E, M L BER &KX
F,RESERNERESNE WX EER, EREEERT
Mg : Fe : LN gk, #£ Mg : Fe : LN §hfk,Mg 1 Fe B34 &
RN TR R EEER EREEREEREEHTER
B, (8] o e B RIS BB BB ST #R L Fe : LN SEH R K
R E, ] B R E A AR O, LA LB & BRI AE.

Mg : Fe : LN & &7 R AR fk N B FE R B P EK.
SRR E# Li,CO; #1 Nb,Os BA 99. 99 % 4§ , 3 B Vi B L4 B
(Li/Nb=0. 946)BL . 8 & MgO M Fe,O; R4l B, 7E45
HEB A B BN 5. 0omol %F 0. 08mol %, £ K TEEH N
BRI REEESE N 40C/cm, B HIBE G 53 Mk
A KEE N Imm/h; SEERHEZE R 20~ 30r /min. K T RIEFR KL
KRIETIHMERAE AR, EERERE A KERNEREES
BAHE S ERE. SERLBEN 1200C, BRIALE R EE N 5SmA/
em?, A4 H #$40mm X 40mm FHEEFIGREID, BBEb T2,

(2) Zn : Fe : LN S, 2 K BHHA BB Zn : Fe : LN
fa A, BB R LiCO; #1 Nb,Os 395 99. 99% ; ZnO F Fe,O;
RS, FAEL LY + Li/Nb=48. 6/51. 4(mol %) ;ZnO Hl Fe,O;
43518 6mol %1 0. 05mol%. R EHEBBASHWIE . ER NP
P4 BITF 700°CHFL 1150°C R BEGE R, Zn * Fe : LN 25 0.

FABERPEAER Zn c Fe: LN &, 8 FRBRYBA
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Rk, E R R T EHAREM, R RE, BT
R R — A EER Y, SENRERERERERE
SAAMEERR. EKBBR LN 84,8 T EREEEENEGE
T B LB S e A Y | BRI R E TR AR AR RSt
0 73 2 390 K 160 3 R E S A R 2 . IR AR
SEYERRE IR, 76 [ R T b B B B T P 7 A R W o S T B
TR PO B A B L TR R RO R R E R A

d=_ L[, dr T L] (5.1)

dt = pL d= dz

S, 0 N ORI, L I B 0 25 B A b, T A 5150 A
ks anre (58] L (9) 0w fka o R g

B .

B (5. D T4, Sk ey 4 K E 232 0 E 0 oy B A i 24,
LEHRERERTE  REERERORERE T MK,
A XA A, RS BB AT, AT SR T Btk
FHEK. N TRIEEBR LN R OER R ERE#H—
HREME. K BB Zn : Fe: LN Ry K& %N {~2mm/h, &
K ER430~40mm, EREERKIE S, BARETHMESY
REASHHHIE B RERENERLTERZY. ERE In
Fe : LN Sk Be#s 3 R FH #£ 20~ 30r /min. 4B Zn : Fe : LN #
BT E 5T B e Bk b, BT R KRR AR b
B, R T, 3 Ay B S BB G

Zn: Fe: LN ikl Fe : LN Sk B MR E Bk
5, ERIATEISR R, 1 T R T BB R, S R, M N R
4 BAgFEE, RA N A E.

(3) Ce s+ Fe : LN G4&07, M 76 CLN Gk 1 A CeO,
Fe,O; IGEZAM T Ce : Fe : LN fi{k.Ce ¢ Fe s LN g5 CLN
S B, R B MR B T AR S AR VR BEAR AL PR R S R
B CLN REAERT 1 E 2 A RER, LR N IRM,
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(4) BT 44% PR OISR 5 K.

Ce : Fe: LN @AW R HBEKBIEER, BERSAE:
Li,CO, 1 Nb,O; #JH 99. 99% ;CeO, Ml Fe, 0, ¥ K Y i 4. [FOb
AL L. : Li,CO:/NbyOs = 48. 6/51. 4mol %. CeO, 4 0. 1mol %. Fe;Os
% 0.05mol %. B RIERE TS HAHREK Ce ¢ Fe : LN &k
TEERZ — RASENERTEAG,  AHELHWERRSE,
H LA BY Ik 4 K RSO DR A S S ERIG R 7 A4 BB E R I S 1
B4FHY Ce : Fe s LN fifk. 24 H 9 Ce ¢ Fe : LN Sk 0 £ B8 7
®, BEHTRAGE, FHE BB BT RS Ce : Fe:
LN Sk a3 R, 5 B0 O\ i U081 R A i Jr 8 e
Li,CO; ¥k b #4738 AL B, R IRIB B & 500CZE A, R 1R 24h.
i H Ce't—>Ce’t,Fe’t—>Fe?t. Ce : Fe : LN Skt i 2 R 0 F
W A, TENTRE. ERERFEESR C,Cett,Fe't,
Fe* S, BN LB TFHREEMEZ E, YR, CS,
Fe** RAEBE

Cedt + AY = Ce't 4 e, Fe?t 4 AY = Feit +e.
Ce**#l Fe E R Z E T EHIF KRBT
Ce't + e —Ce?*t, Fe*t + e — Fe?*,
XPE, M TAHRERB, ERR T ZE BT, &R = R e H
B35 B RO, M AR R T S R A TRWIE A A T BT ER
N, BJFEHI Ce + Fe : LN SR K HE 5 F (Ce® ,Fe?* ) K iR B ¥
i, E g ,Ce ¢ Fe : LN SR B REHEHZ R EE.

EEFREHFRKFLEMHFL RO, HMAEFERERS
HHEITZEER, EEFREENERE T . AKX 5ERAET — K5
W4 LN &k ,i#& .M : Fe : LN(M : Mg,In,Zn,Ce,Mn, Th,
Sm,Eu,Cr %) Sk, it KIr A E AN R, RAE=
FHIB R LN 5k (Mg : Fe : LN;In : Fe : LN;Zn : Fe : LND R
BFIRR AT B FEAR IR AFEMMTHNECEITE =42
JEMRAT B AR B IX 60 % ~80%5) R A4 Y6 3 28 e I B (6] (HE A8 R B4
THRNEBAT, WA Fe: LN RESE T -4 HER).
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WAL B BE D OB S BB L U YR A L Fe : LN dE
BRIILA M ERS).

W45 LN Sk 8 Fe : LN R REEE LR ##EE &
IR - Ry B i) R B R K E e F S, KA ARR.

4. EAFTE LN RAA KT CLN Sk H T7EAR
Li, kIR T K RAAE S, X3 LN Sikp B R E
BT BRI R, T ILE R R R, BEE LN &4+ Li/Nb
HARE, RERE T BENRE. B .5 B E R/ B
AR IESENRE RPR T ERUESHRE —CBRENES, H
B, KRS LN Ak B A 24 8T E RS L 3SR A
A FEFERRRTRAEKELFITRE LN S IESEAR.

(1) KB A KO Bh#E7 a9 B W F B 4 LN B £ . K0
BB AR T B A s &, AT 21 T H% LN &4 Li/Nb It
B ¥ 1E . Malovichko ™ 2 I B E T X P ik, K I M B K
KO #1& BiRF 11mol % i, KR EREMK T K4y 100C, £k i
B LN gtk 4 Li/Nb HWEEE Tt B, M &ES K0 &’
BoBH/NT 0.02%. KRB EREBREE KX P&, T A&
R R AR K,COs,Li,CO;s, EZH A Nb,Os. JFK L5 H A
K:CO; : Li,CO; : Nb,O;=12. 36 : 48. 6 = 51. 4. Kr UL BC L i JR K}
HEBRESHSE RS 750 CHiRE 10h. XAPHEEEN TR

K,CO; —K,0+CO; 4 ,

Li,CO; —>Li,0+CO, 4,

Nb,Os+Li,O —*2LiNbO,.
BHE, BHT ZRHERE ,RE7E 1050 CRER L ¥, ¥
AR B RS, BT P IR RN ER PP, FHERE
1160°C,HIRHU/MNT BB A L. HRBE T —HE R 7K
BHALG L, B ERHFETRERTFEREBHRESL, 3hdE
MANE, NMER T REEKIBIHREERMKENE 3
EH. PR EFBEMENRRSE, EX B REM AT,
HE N 0.5mm/h, AR AN 40r/min. EREFTN A RET
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BE20% Smm, i SEBEEE, REL 100C/h WEERREE
B e REEEEN, TEKRAL, AFEYIERET. BLE
oS 7 B A T VLR, S A BB Rk, TR A TR AL AL .
FIALEA PR EENE A K E A LN & &K Li/Nb ) L
&, B e A A o, T L BOR B R . B A8 SR A eI RY 7 v
e AT B, ATE R LN AR R B AR AL TR IR .
Raman %4k 5 45 7 2590 € & &+ Li/Nb By ELAE.
g PR, REANMOT A K N LN #kA Li/Nb R
F1:1.
(2) FAPHIREARNE Li BFEFERIEAE RN &

PO, SRR ¥ T RO Li/Nb 2 HABKBIE - (B o
AR R B0 e K4 A, — R R MR, B A
BIBR b A B AR BT A K AL R A LN A,

B, EAEERF RS KB LN Sk UM A SR E Li
B SRR AT R R A AL T, SR B Li B B B i 4 o
%, TR B 7 LN @K Li/Nb 2 HE BRF A FE AT
148 R 2 R T, TR R A8 K P e 20 0

5.1.3 LN R&pyEEMF >

AR .
AR B .Co-3m, BB .C-R3e.
RS .a=5. 1484 ,c=13. 863A.
15 5:1253°C. BEE :5(Mohs) , B . 4. 64g/cm®.
Curie IR :1142+1°C, % (¢,):89]/(K * mol).
P B F,38W/(m » K1) (25C), M AT A 88 B 8. 0 /e ¢
85. 2,
eh/e0 t 28. 9.
R RS —0.1%/cm(1064nm).
K5 . ~5X107%/cm.
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WAL B .5+ 2. 030X 1011N/m?,¢, ¢ 0. 085X 1011N/m?,
¢t 1 0.573 X 101IN/m?,cf; ¢+ 2. 424 X 1011N/m?,
cE £ 0. 752X 1011IN/m?,cf, ¢ 0. 595X 1011N/m?.

B MBS

dys t 7.40X107*C/N,

ds ¢ 2. 08X 1071C/N,

ds ¢ —0.086 X107 "C/N,

dss ¢ 19.22X107"C/N.

PRk 2B (25C): //a,2. 0X107%/K,

//cy2.2X107%/K.

A BB . d no/er=0. 874 X 1075/K (1. 4pm),

d ne/sr=239. 073 X 107%/K (1. 4pm).

AR B RIFOVIBA ML EER.

KR .

&Y B . 370~5200nm.

P& .n.=2. 146,7,=2. 220(1300nm) ,

n.=2.156,n,=2.232(1064nm),
n.=2.203,n,=2. 286(632. 8nm).

Pt EBE . <5x107%/cm(633nm).

FEHTE . >68% (633nm).

I TE YN GF PN

n% = 4.9048 + 0.11768/ (A% — 0. 04750) — 0. 02716942,

n? = 4.5820 + 0. 099169/(A* — 0. 04443) — 0. 02195A%.

ELRBENFEREY.

dy;= 86 X d3(KDP) = 34. 4pm/V,
dy=11.6 X d3(KDP) = d;; = 5. 95pm/V,
dyp= 6.5 X d3(KDP) = 3.07pm/V.
FREAERENFEEZ R D) :
de = 5. 7pm/V 8# ~ 14. 6 X d3(KDP)(1300nm # SHG),
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duy = 5.5pm/V H#E ~ 13. 6 X ds(KDP) (#£ 1064nm,OPO %))

YR

¥L=32pm/V,75%=31pm/V,
¥, =10pm/V,?35=8. 6pm/V,
YL =6.8pm/V,75,=3. 4pm/V,
YL, =10pm/V,?;=11pm/V,
7% =32pm/V,75=18. 2pm/V.

I+ 1000 1,

A,k ,DC,

3% /2, K& 1 z:3. 03kV,

B/ x & y, 68k /= :4. 02k V.

75l L=
100MW /cm?(10ns,1064nm).

Mg : LN B&ER MBS B IRG & FEH 0 REH
BETXMRERFERR CHULRFELAREHHIES
HHERE, BINEHE T MgO B A, [E X R pEiT AR
HEERR T H N ERE.

5.1.4 LN R&HTERR

LN Rk R—HRBHNEDRBAEME . ZEXFAREELAH
BRI, BN AT ER R E X EREREM T ESS
MRS, Y LN @B MO 5 Mg : LN Sk, A
EHAERGRERS 1 2 2 M HER, WA Nd BEEZR
T B S H 3k s 4 42 IERE (NCPMD , 58 A F SHG, SFG,OPO,
OPA ¥ TR S L HFEAN . %4 LN R&ERRE A Mg 1 Fe
BB Mg : Fe : LN 4 8840 R 89647 S8, #1 A LN
MBHE LN G&, FTHRGMERRES. FREESE.CES
BUELEFEBGE ABRSEVRES BEXAR4SETEYA
®.
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§5.2 KNURBS) A&

B8P (KNbO,) 1, B #F KN & k. WA &R ER R
TR A YR A T M B , TE OGRS AR A L BT R B R SR
RAES AR EM. SEE¥R, LRI KN AR EBSE, K
BN QEH LN SEFEHE (a-Si0) AW HER - M HER
B E.

KN &k E TE4y HUEWL &Y. K& F4ALF ABO; Bk
B A KA, T Nb*FEF4T B #AL. KN SRR 1949 4
ARBE—Fhek itk , X Rk B MBEMRB L E N (HE
BEHR 1050C)~EF GHEBRE R 435C)>RF HERE R
215C)—==F (HAZBE R —10C)FEZ WM. SLHFHNIESE
M, MEZHERREEM, A XEMHTELERE - RHE.ME
EHAEIRPHREFEEMEIRELE. HTERK KN RGEELDN
FRAEEE, B, A KB R T Y BB S M X4 TR . 24 /T, B KR
B R EZ M E 1 ~2cm®. ¥ KN G5 F4# A Fe,Rb BE 5,7
R EFRMEITERY, B8 T RIS RREE.

KN @& B RGBRE RS, 298 350MW/cm?, 8 KN &
RIE R SRR AR, H R A ERI R B 75 2R BB &
R ZELRBCHFHMABE NEE. W KN REAFHER
B A (Y 2=825nm B, dys = 33. 3pm/V,ds, = 20. 5pm/V,dy =
16. 1pm/V). I FREM BB R R G EFM PR AT EYF R IE
., %t F4 BBO,LBO £ F KTP iX 8 & ki , AT Z T
RN ERL, KN BENZERRAM LN EREER
KTP,BBO SR AEER 3 £ 4 MIEK.

5.2.1 KN R&g#He!

KNbO, & &8 TH il 45 6k (CaTiO,) B 45 (9 &k i 5. 7F
FRT,.KN REBTHITRER, SHBN Co-mm. RV EH
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d1,Ca® 1 O T EAMBIE ML 7 R EFER,Ca” HEA 12
AOBRTF . BAORFH 4N CHETHAE T HEHEH
Ti,O MR E TiOs AE L, CaTiO, SAFHHHA R FEE WA

5. 6 FTR.

B 5.6 EET (CaTiOs) SR HIBAREE.

FH4kT" (CaTiOy) d #k B F ABO; BU=SC B4, ¥ RS EKT™
RGH A LERESFR A KTFRX.BEFE/D, B, A O
PR T — R B R, 8D ERF B R
EEMERWAEEZERY ARBEHRE, RE4S 50K
WA ETERRE XA, EHTFHMMUEET A8
T R EL T B, 7 CaTiO; WP, BWF A,B,OH
4245 Ra,Rs,Ro MV FEHEE FHIXER:

Rs + Ro = ~2 (Rs + Ro).
Hy b, X—HEXRR T HEE, RERBEUT &M
Ri+Ro=1t+~2([Re+ Ro) (0.8<t<<1)
RUEREHRy BEK.  KAIEBEF. ERABEFREPET
R R S HEWHEmE T2 BEN.

KNbO, SR A B EHF t=1.02.

HHEY CaTiIO; IEMBR T L TR RZ . BEAFER T IS
g 8 5 A i O IE 7 (BaTiOs s ) F HF EER LA R R A,
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X R 5 LAY A A AR R R R R E E VAR

boil e p
5.2.2 KN F0i@JE KN Rib 42

1.KN &% 4 ¥ 1988 4E,Giinter FN& & 52. 53mol %
f K,O F1 47. 48m61%ﬂ/‘3 Nb,Os #7 48 & 1, HERNERK S
KNbO, g4, ¥F @B A (110] 1,8 D& BEH 0. 15~0. 3mm/
h, JURBFE , A & B FOR 5 B & R R ~F 28 15mm X 20mm X
40mm.

1987 4E, Fluckiger fl1 Arend E H R XA B EEK N
Fe : KNbO, ¥ 5.

B 20 47 70 RSB SR AU B ER AR RER
KN &8, ES4E K KN SN EEME 5.7 iR,

K KN BB IER A
B2 K0 1 Nb,Os, $e 25 7 K
R E N 1200CEH.

KN B LR TFHEERKA R
hz—  HPHREEA . FR.
ZBEEE ) .

KN gL R EER
H,E—REXABKEERER

5.7 BEMAERREE. KN & # i, DA $r B ] 89 Jk

L ¥R 2 FRRG3 B4 B A RKREMLILBERARRYTHE
5. EHtH 6. it HEEE. &0, A KN 5] LR
B EE, WAERAL AR, ER LEFERS. X0 KN
REMNERKBE QOO REZRIBD, ELHH KM, B
1050°C (GEH)—>435C(EHF)—=215CHF). HERREFEDT N
BB, B R BERE N AR AR M KN R EEFH, BEKE
FEARBMERE. S ZEMEAZHHREREH . ELK &K
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SR A P B, T ARG o O M A B 5, B AT A e JEORE R A
MAE—3k KN B REAWEAAEHLE, FRXUERT
RAESH AT RENNYFR, A, RERRXKAFRAR
o0, BT LLE AR AL AL T B RS KRR KT 50%, 4
kR~ —#t 7€ 50mm X 50mm X 15mm ZEA7. XK/ KN B
Rk, F e 2 SO B 5T R 2 FLAR WO SRS , 15 H Rl
& 860~ 430nm 1 980nm—=490nm £ Ik I 7 A5 {7 UC AL 5 6 f% 5
8, REAHER.

2. 5 KN &kt ¥ KN BEREREHRYBRE &
th, AR — RN EXHE  ENEERH Y=
380pm/V, B BaTiO; gtk st ERNE LY REPRBRRE.
F KN S04 B () I BaTiO;, AH/NES  HELZ T,
KN &M THEET Q(=n7/0) B . KN R84
RE T 5 HMLFE T R L EFIAE 5. 1.

®S5.1 LR ERGRREFHLER

ik KN LN LT BaTiOs SBN GaAs | BSO
QH 19. 3 10. 3 7.3 6.3 4.8 4.7 1.5

Q=nY/e:n: BEHITHE, 7. BEXRE . M EFH H
W, AIGEE X KN ST 8 e ik R RERE LR
E RN OB L N

(1) Fe : KN #44k. 1990 5257 /5 To 18 5 % 5K F SOk 15 16 1
HEEEKT Fe : KN Rk, ERAFE R (K,0,Nb,O) FIIAE B
8 Fe,Os, MEE K TEH ARG £ K4 KN kR —#a89. B4 Fe
BFEREPYTHSEREAR /(2% 0.03~0.035), HEEH
Fe® 265 A o g v BE A 38 DT 47 BT 38 K, SRAE R 4 IRUBL R, B 25 1R
BEZ4% 1300°C. X T Fe* B P A MHA, RIS, X #
R E Fe EH B MBRERTHXBASERD R, HRE
BAEKAE, RERREESES, MREBERENRERTRE
MR S, MR EER. EERENKK, BERHERIEKRR
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TR 3B T B R W & , LA , B P80 A R R, f88 A 1< 57 THT 3R
BB R AR A K. S HERY 12cm, BN em #4#H & H
B, I ANR LRk, BEBKERY ke, £ K HKH Fe -
KNbO, & & R+ % % 40cm X 40cm X 15ecm. il EBEEKE
Fe : KNbO, S A BB B H R B4, AL B S, BT E N
S B k. (BB R R R B, RO R R Fe't Bl TR R AL Fe ' B
F, MU, TPRAR AL S B B R R BT AL, DU 3R R iR Y
FATEREE. B Fe: KN R EZETREA H ERAMLILEX
L FERR R Y Y B T Fe s KN A B RHLERHRTE
70%, MR KN Sk #0 B 7 B G305 K S R0 26 %.

(2) Rb : KN @& St Z R B EEARF B LR IR
SR BB EFRER, A EXEENEREIMTHERL
B iy o SO B, R A R LR E T RS AR, T AL
P48 &4 4K, % 1. BaTiO;, LN #1 SBN % & £ X6 A 1W/cm?
A, MR B E R R AR RE, E AR EFEABES T E N HE
K. 2K ST K, B . GaAs,Gap %tk , A 18 B &Y 1R B3R
B (ps B, BENHBEEECK/D, BHLprHEE 2B Kr M
BEHNAEERGRORNEE LT EREME, ~ERXEFER
Aab P 3 A B A AR R

BB YEE S ZH AT ERREF Q(=
n*7/e) ML IE b, 76 B /T B FH B E X E g+, KN £F
BRI Q H, lWHU/RFH IR BEN A B BRI HEE. 7
7F 1987 4F Ginter %7F Fe : KN @k L#H1T T HEE
5%, KB ER] 100ps B WE N B E] (A=488nm , ] =1W/cm?),{B$#8 Fe
B KN & REEH#TERGES  BEPH FEBEFERM
Fe"BFR,.AEEF MR WEIEE MTELERLEEW
Fe : KNFf& , K6 S M B T Hit5, AT F 3 Fe : KN Sk
NS BB P RET N ANE.

K Rb: KN &, B F R A—MEBETF, ABEHTE
JRALHE, XHERENEENSIERBR T REFELEHYBIR. M
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Rb : KN § &2 7 27 P uf 8] Wi K298 2

FRAUHBERAEEREEK THRERARTH Rb : KN &
&, SR E K TEHEARAFERK KN 4%, REERS AL
B/ Rb,CO; ENBR. K A KN : Rb ZEZ B R &, Bk
Kb 7 ] A R BB A A, SRR ST ET A B 40mm X 40mm X 20mm.

Brif et e bt (R B R4, BRI U WA (5 B LR H DL
BRELE . ZABREUSROEFBRIESHEEHYMITHE
LG T YA HHE KRG, BLAITH ERA NS B R E
EHR. LM EEI,Rb « KN &MWL B 75 R8H
MRS, RESAE 70%:BR>AE 0%, EHERK RN
514.5nm, BIRE K 1W/cm?® B3 E NB, R 290 2ms, J 3]
A8 5W /cm? B, V] 3K ) . &2 0 ) Bef 6] 0 7.

5.2.3 KN SE#&iFEEME R

Yotk e U &, 2V. =113°(A=532nm).
X‘Tﬁ{‘& : ,‘I!-i #:Co-mm2.

B8 :a=5.697A ,6=3.971 A ,c=5.722A.

5 15:1050°C.

F 4. 62g/cm®.

B ¥ : 5 Mohs.

BB 0. 4~4. 5um. RE LR HSBRE.
M TR

A/pm nr ny 7z
0.488 2.2263 2. 3519 2.4178
0.515 2.2112 2. 330 2. 3945
0.532 2. 2030 2. 3229 2. 3819
0.633 2. 1685 2. 2803 2. 3299
1. 064 2.1189 2. 2199 2.2512

ék‘:*’ﬁ%?&% Tt T YrsZ>Cra 7b-

THBEAHERAARMT
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. 3. 3836142
me =1+ 3% "0, 03448’

3. 793614

2
m =1+ % 0. 03877°
3. 93281
2 — PO LA L& LA
me=1+ % _0. 04886

B KN Sk S BER R Coo-mm2 SR RBUERE R
0 0 0 0 dys O
0 0 0 dy 0 0f.
s diy dy 0 0 O
1248 Kleinman 3l &4
dy = dys dy = dy,ds;,s
BrRASEH 3 AL A0 R 3
dy=— 11.9pm/V ,dy /d:.(KDP) = 31,
dyp= 13. 7pm/V,
ds;=— 20. 6pm/V,

FEOLUCBE /5 - SHG WA B B AEACLICHE, EZE /T, /LA
90°3E G 55 A8 (o2 PEAC , BE #T 3£ B A B UL T , X RT SE B8 B VU A, 46 2
TCACHR Y 181°C.

ABAERIEF R R

xy VT :doe =dssing,

vz YTl s deeo =d335in°0+d 5 c0s%8,

xz W :0<V.:dowe=d;co0s0,

zz VH : 0>V, :dew=doeo =d3c088.

WL B BES T F#.
A/pm Tp/ns 1/(X10°W » cm™%)
0.532 10 150—180
0. 86 CW B4 >8.5Xx10"*
1. 064 10 150~180

RAERE M alem 1] 10(A=0. 39pm) ; <<0. 05(A=0. 42pm).
HER 7Im/V] .7 =380X10"2m/V,7:3=60X10"2m/V, sy =1. 05X 10~ 2m/
V:713=2.8X1072m/V,¥3=1.3X 10" 2m/V.
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AHEEH

€7, /e, = 120,65 /6 =~ 1200,€5/¢, =~ 40.
KN 5 6 5 At JU 635 580 0 0ot 8 BL R O R SR BB Y L 38
FYNFK 5.2 .
%52 KN RESXALRERASHELRNEEMEBER"

Rk p/ ) La/cm Rel « d&Li/n® 0 n
KTP 2.7 0.11 1.5X10~? 53°,45°
LilOs 4.6 0. 066 1.7X107* 56°
BBO 3.4 0. 089 1.5X10™* 25°,30°
KN (g BECAL) 0.85 0. 36 0. 44 90°,60°
KN (NCPM) 0 0.5 1 90°,90°
PPLN
RN 0 0.5 1.6 90°

Fep oo HWA La BB 0,9 5B RO TR S,
Rel. d&iLt/n® FARRT BRI (n R A E).

MES2HAW, KN RENZELRAMAWFKRREER
KTP,BBO ¥ RAER S 3 £ 4 MUERE. HHENRYE.

kN BEFEHERREF Q HSH b — AT R REH K
MR

Stk | KNbO; | LiNbO; | LiTaOs | BaTiOs [SrBaNb,Od GaAs | BiizSibzo
QH 19.3 10. 3 7.3 6-3 4.8 4.7 1.5

5.2.4 KN R#EHTEAR

KN @R —FEZ e REM, RERTEH S

(1) KN @EERHOCEBE ERATRIE, HFHEE
SRR RZFOELRBOCH, XM — B AL
Yo G BT Jo ik L S0 AY , 35 40 K TP, BBO %55 KN &4 ¥t
HRBRMERB .

(2) KN A 9 ¥ 6 2 BOM 4 K, W FH SR 4F F D6 1R 1 280
HLG AR S 35 2.
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(3) KN Sk i1 28 & R IE F Q(=n*7/OEBRFHIIE
Bk R F L. Fe « KN Rk 2B A, EZR T AILAH o3|
R L0 SCR (3 AL RS, [ AT CLIL SR AT E RIA 7056,
R /T 3ns. PR ER A R B BOREIE 0K AR,

(1) KN @k BEERMLEES R KHUYLEBE RBX
ol 45 A SR T B U AR L T R R SR R B8 L O BRE BAR A
AR AR TR EFE5ESEHBAE
MEMAETERRSSBERNE,E— 1M EREENSE B
KN SAEEmkiEs FEAE . ARTARSRE—MHILEN
1

KN #0525 KN SR adE v e R K. A R
B . Y3 R T AR E v A S AR A, T AR —
BERWR. LB ES R, Kk4K#EE L KTP, DKDP, BBO,
LBO Siikfy #th. (BB AR B2 4 Ay 7T . KN & 5 1 47 5T 2B
15 B AR Ak B K , B £ LM 32 DG A B 3 B T A 4L , A T4 SHG %
)3 i F B, U BB e B BRUEHE KN SR BOE R B
BB , REEFER SR RN KN Sk gy 6 o i
75 KN B EKHELSHRREWHEE  HEFENZBAE,
B BERER 7, R S T I . kB E T BB AR
B B i R R LL B R MERY , T AR R B M IS T ZHEAR
WHEEE —EHREE.

§5.3 KLNGREREIE) § ki~

%&W@(K3Li2—sz5+z 015+21‘) EIEEW ’fﬁﬂt KLN HEBW-

B AR LR R PR 3 B AR WO AR 8 1 I L0 AR,
AR B K S A ERNOE, WK EBOETEEE R T R M EOE
B S AEAZHN AR, BREER LRSI AFRN—
A, R B SEROER T RN E R F. BB EH
KBELEEHDRNRBAE L™, B I RS EHER S
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TR, e 32 B UK RO B (9 4. XTIL LA AR O R
SR hHE EER KN Sk, H KN S &a il ARE , Sl EE
i A0 CHRBFINRIRIN ST N EHLEH, BEFRMAA L
. KLN & &R 55 & SR 8 A, SR B ES B E . B
AT A BT B LR MR, (R R B h KTP @il 3 5, EE
1B F R 35 Ak W A OLUCT S, HLAR o BB A, T B SE 35 3R 790~
980nm ¥ B BOGE B, KB BB L, TTLIM KLN &2
— PRI B PR A TR R AR A

5.3.1 KLN @&k

KLN B4Rk, REEEKENBESBPHEES
AH-N L AE AR AR , R, i R R — R E A i i, AR IR R
B ER R TR A K H KLN B8, 8§58 TAR MG WErE
B B A T 3 AR FF Y, ROAHMRR ) T ELSERR LA SR FRAEhL R iy v BEL
BIRAHAR, W LARE B B AR A KLN k.

W4 B 99. 99 %89 Li,COs, K,CO; #1 Nb,O, B i K&
300°CZE At be sh, R B H PR KD, RIEH Li,COs = KCO; ¢
Nb,0;=23 ¢ 30 : 47(mol %) LA AL K FFHIEM L5
SHBESHAIE HREVEHEMBERY omm AR,
BN Pt 3, 45 M Q100 COY MR L  E R UM, RS ¥
SRR AR ARERE B EER THRE, ERXTFHERET
&, mBm oy 1o0] siloon] Am, FEHIH LHEER
0. 3mm/h, 3 53 F0 K & W A B0 7 I BE F% , IR FE 3 0 201 /min. ¥
SRSy 30r/min. #5[100] F A K KLN @& B IES &
[o01] FHIAEKE BEMNE IBRAEEK FERT—KK K 15~
20mm, TN 4~ 12mm, B H 4 ~7mm, A Li,O & H 20~
26mol Y IB R R A K 2 B AY KLN Sk,

5 FFF B0 A0 3 IR e R £ R, 18 78 N i 20 o 0 T 3 B M
e R, ARIEAE K FE R AR EMEHAL T, HaAmE
ME M, MO EBRATARAREE, XBREEKETHEZ
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T, AR BE T A4 B FREQ RS, R RS REL 20
A AT ERBGFRBET REEFRE.

5.3.2 KLN Gt FEHR

etk . Rl
,'%T\E’F=C4v—4mm;’i’l‘ﬂﬁ?:ciu—P'lbm-
LS ¥ .a=b=1.25685+0. 00001nm,

¢=0.40258+0. 00001nm.
“sER BRI TS EHAREW.

%53 WETKLN REQIERERERHREAG/LEHRHHHE"

. EHEY WHEE | SXER | AEAN TERBAEH

* /(pm - V7D A/nm ! /pm afem™! | g2/nd 32/ (n3d?)

KLN d3=1442 2.230(820>] 0.35~5.0 0.44+0.1 {17.7 ] 110.63
KN d3,=20.5+0.3 |2.277(860)| 0.36~4.0 1.5 33.9| 15.07
LN d31=6.5 2. 230(1064)| 0.4~5.0 |0.11~0.42] 3.81 | 21.60

KTP du=6.5  [I.830(1064) 0.35~5.0| 0.3~0.8 | 6.9 | 10.87

KDP | dss=0.46+0. 04 1. 439(1064)| 0.21~1.5 0. 007

5.3.3 KLN B#HNIFERSE

(1) FTZEH 790~980nm & SR BOL B 555 H .

(2) Bt E R T 890~952nm B IH L E A BOEHMIE
I S AH AL DT AC B — %50, IR B R WO . W AE R IR Ot
BI85 % H RS N A,

§5.4 KTNCGHERS) FH k1

@%@ﬂ[K(Ta M Nb)os:] iﬁa%ﬁﬁ: KTN %W- KNbOs *ﬂ
KTaO, @& # BB ST (CaTiO) BIZGEH , B & B A MM &k
B, T EEE A [K(Ta - Nb)O;, KTN] B, KTN &k
¥ HE 2B LF F1 KNDO,; ki 2 —#8, NRRFMRBIKIKEH .

* 284 ¢



SEH (Ow-m3m) —> IE F7 (Ci-dmm ) = § 5 (C-mm2) > =T (Cyo-
3m) ZWHE. EZR T, L H KNbo s Tao.e:0s AN ETRE
T.=20°C,IE# KNbg  TaocO; FikHHZERE T.=40C, H2HE
EREERENMR Ta/Nb 82 iy LT 224,

EEBRHKTNRERBRERZAMAENERKZ— ERA
EERHBENEYFEARANHRTE ELEH RS Ta/
Nb & ®Z 4K H— &7 KTN &, @0 X #F B ol g &
R RIS SR, X AN A H L, KTN RE&F T HK R
FRTR. KA, i FREEKHERBERXRTH KTN &1,
Hi,# KIN REENHATFEHRAIIRANESHENR. 1992
&, IR KFEAE MR R T R ABERAE, R T RS
Ffiia g, oA K REBKR# KTN &k, 3FE L2 Fe
BETZHEREA YRR K HR/ER T 35mm X
35mm X 15mm , X F a5 B IEFHE B Fe : KTN &, 5231k
{EALEE % AR A R T RITHY S8R E. B AR B A
T Fe : KTN @&k My 47 25 ¥ 3, 3 25 & B8 20cm ™, W 7 At
B K 2. 4s, MR T BERBHAUILER, BREWILHERFEST
55%.

FHHMBEHERXRBH.

P83 n=2. 35,

ﬁ%'n’%’ﬁ:&,:Z?O,

Y EE:Y,=400pm/V=400X10""m/V.

§ 5.5 BNNGRERIIA) &k

HEER 4 (Ba,NaNb;Oy5) & 4" (1 ¥k BNN &) 2 W H &

B A —FBOLEBE, LR B 5 R A R A VG 2B R N /Y f i

FHElZ —. BNN @AM 4R THER LM, JFR TB R4,

k%ﬁ:—&j@] AzBmOso s A %“\:‘EWE@IE%¥ »B i" Nb,Ta,Ti,

WEHLEET RE - AR, AHRM. B EF ASHFMIALTE
* 285 -



IR SR
1067 4, MG KB T —& TB AEHHBRERNR LSRR

@ﬁﬁw,%mﬁﬁﬁﬂﬁ@(BazNaNbsols)\ﬁﬁ%@l
(Sr,—-Ba.NbsOs) . % ® ﬁ] £ (K3Li2Nb5015 PN % @ @® ﬁ]
(SrZKNbSOIS)\%ﬁﬁ% (SeraNbsOIs)%a%PF,ﬁ%f'aﬁE‘J%m
BT LTS, XM G &R EREEFE BT —1
EEHFEFR. TB MM R NbO, N &1 HF REER
89, A 5. 8 B,

NbO,
J\ ik

IEJ5 dh

Bl 5.8 TBRE&KSHEOE LB,

NbO, /T &7 B B 4, NbO, NTE &2 B F = FRE#
SRR, A ZREX A, KRZ,C AR/, T NbOs /N H & O
B Nb JFF, XE L BX REARR,, /TR 2% B, Ml B, Bif,
ENEFGAMEHAEERE IHEHEET 41 A LE,2
NANEBEANCHE, 2D B, B8N B, LEUK 30 MK
RF. ERAXMHERHBEP,A,A4,,C,B,B, (L BEHFHER
NHAR B HEE T, KBS EEH. S TRRAAGKETS BB, N
Nb* BT T H M E/NERE 0, A, AE R Ba™ BT HTHHME,
A, (LB R Na® BFHHHEN,C M BZE , XAETH IRy ERHRE
HHERUEH, B REPEEHERA Ba,NaNb;Oy k%=X,
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BNN BAEZRT.BAR TR RNEH, BN Co
mm?2, A B B BB % 560°C, 7 300°C L LB, KBt
GRMETNENERME, SBEEN Co-tmm, XBERT
587°CHY, H L& M5 IR gk s Al X B B9 BN Du-4/mmm , JC
LR F B

5.5.1 BNN R#s4HD?

BNN & ## &R 1450°C, X Fr Stk — R A i R R 1 3%
FEK. %%ﬁﬂ%ﬁﬁ%@ﬂﬂﬁﬁ%ﬁﬁ&?ﬁkﬁﬁ@ﬁﬁ Nb,O:s,
i 2 3 & B B B X BaCO, : Na,CO; ¢ Nb,O; =4 ¢ 1 : 5,
BaO-Na,O-Nb,Os = oik Z M B WA 5. 9 R0, #H BNN & &
Bt 0 251 [ 5 A DX 3 R R AT SR BT, 4 3 4K 2 HL Y B YRR AR 4 4 AL
N 7. 2Na,0-42. 2Ba0-50. 6Nb,Os.

Nb.Os

TB &M%

APAP o
AVAVAVA
AVAVAVAVAVA
JAVAVAVAVAVAVAN
VAVAVAVAVAVAVAVA
VAVAVAVAVAVAVAVAVA
JAVAVAVAVAVAVAVAVAVAY

Na,0 BaO

B 5.9 BaO-Na;O-Nb,Os =T & AA.

RN A K BNN 5 (R E, sk 35 77 b B4 4 s LA
KA ESHIREN , R ERTEEKSHEEERITHT

£ BNN e RSB T  MRAMN L ER Y, GEA Sk
RMEZEE T [001] 5[100] A& Jr M 5 Hir ST R A Y S8 4
KR

R AR R R B B A 4 iR #Y BNN &4k b £ 85 & 4, & 14
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FEN AN SEAL, BN ERAGN . BER.BEN
550'CEA , ¥y ik ¢ Bh7 MB35 2 50~100V /cm?, 88 f &
BB WLRZE 0.5mA DTG, REERFHANEZER. &
P By S BEAE Ky ARG,

% BNN &k Ba f Na EFAB SRS L SRETH
43 b B2 B o BUAR, , TT LA Ak A BE 24 B 45 B ek, B - LA
K+ B F#4BANa®, B LA Lit, Kl Sr**, Pb** £ BB Na™ HI
Ba? B F, M o[ B3] — R ¥ B X6 506357 28 dh 4.

5.5.2 BNN Rtkad3 B e sl

B LadSMTIRAA.
Yotk OGRS F .2V, =13°.
IFBRYE : B . Co-mm2.
B . 0. 37~5. Oum.

IR EABXR[T=20C,A:pm]

. 3. 949522
n= =1+ 370, 04038894
3. 94952
2 p—t
7 =1+ 20 04014012
3. 60082
2 —
ne =14 %70 03219871"
WHEMIRHEEN F T &
A/pm nx ny n:
0. 458 2. 4272 2. 4257 2.2921
0. 448 2. 3992 2. 3979 2.2724
0.532 2. 3679 2. 3669 2. 2501
0.633 2. 3221 2.3215 2.2171
1. 064 2.2573 2. 2571 2.1694

BIRMIAIEE .2,y 2>asbsc.
AHALUCHEE £ . W] 3L H 90°AH LU AL , T
des= dy (0 = 90°,¢ = 90°, ¥ v Hi),
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dei= ds, @ =90°,p=0°% x 8.
FELREFRY

dy= dy, =— 40d,,(a-Si0,) =— 1.32 X 107"'m/V,
dy=— 50(a-Si0;) =— 1. 82 X 107'm/V,
dy=—1.46 X 107"m/V.

WO A% H{E

I=3 X 10°W « cm™ (A = 1. 06pm,r, = 10ns),
I=10*W - cm™? (A = 0.532pm,r, = 10ns).
WO B E. W Nd: YAGHEBFHRENBEK N
1. 06pm BIFTELLIMNE , BA 100 %R K 0. 532pm HIERK
B R, :77=0.35X107"m/V GUEBE 25C),
Y33=0.48X10"""m/V.
i B R (V) : 1570V,
AT BB e/ ¢ 51.

¥S5.4 JLEN BNN SRBE XA SRR — %

/C Vx/V (X10~¥m/V) (€3s/€0)
BNN 25 1570 0. 36 51
Ko.sNao. 2Ba;NbsO15 25 1410 0. 40 85
KSraNbsOss 25 500 1.3 430
SryKLiNb19O30 25 200 2.6 1200
670¢a ¥ 7°¢a)~0.71
PbzKNbsO;s E-8- ¢ ¢ 1450
900¢(c Hin 7°(5)~0. 53
KRR (OF T TFE.:
A/pm a/em ™!
0.53 0. 04
1. 064 0. 002

X F BNN @B, Y6 2 3T KB LM /D (1075, 647
A REEAR YK, B 25, BNN Sk — B R R A bk
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5.5.3 BNN BRfEHTERR

BNN & 0] J THIEROC BB . 2 B IR G 4% B K &
5 e 2% , 3538 F T i F BB A S RE AR 45

§5.6 SBNEBREEID A&

#2 BR %8 4 (Sr,_.Ba.Nb,O,) dd &7, &l % SBN & k. t F
SBN SR, % 0. 25<<r<<0. 75 Af,SBN A2 EraEFA
LM, R S BRYE BN Co-domm; BE BN CL-Pdbm, 54
Z¥H a=12.4304 ,c=3.941 A. IE FEHFEHFH RSN EHE
AN AABLOs, HELREHR, &P EF 10 MHTAED
BOD NTEE BT 10 ML HPH 24 A Bhi a4 A%
2,4 C = AMRFEBHILHAR Y ETHE, A ML FEWH 4
L, BR WAL X T SBN #& TS, Nb KF L8 B AR, UK
B, NbOs AEE,Sr R T & 3% A, L8, A, 628 % Sr #1 Ba [HF
HESH.CEMNLBEE , EREMEF AMNERERT 5/6,
XRHENSBN GixEMBR T EAWEA SN, T A LE&HRY
JRF&5 A, i SBN &k 52 #45. SBN AL EH 54 Sri_.
Ba.Nb,Os ¥ X2 T, RN BRER, RS HBEHAR « HH
5 Ak, T B i R .

SBN ik BA R R IR fE A0 A 24 K Y B8 0 B3,
HARFMAHERE SR BARBEMY. Bk, g 20 e 70
ERE, R EOTFREZBT AMKWER. EXEERYH
+,SBN @R FENBRRRER T HBOLRGREK, 525
G MARERMGEEST AR B, EENERSA T —2
R ).

5.6.1 SBN Rfk&k
SBN §hf&— Mk BBk A K, SBN Rifxgy — 48
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R4S S R,Sr M Ba EFHERTFHRZ HAE—SHENTRE
A8 4k. StNb,Os-BaNb,Og I otk ZAEEWHE 5. 10 B R0,

1500

1480 |

1460 [

7°C——

1440 |

1420 |
1400

0 20 40 60 8 100
SIN BN
BN/mol% —»

B 5.10 SrNb,Os-BaNb,Og [ T RAHME.

ME 5. 10 HR[E N, WHESEHRERE BE, B 50%
BaNb,Os B, B & W 7 B 1B LA I8 s E R AR B R DA 5
EHLH 5. SBN GBI IE RN 1500CER, M T 0.25<<x<<
0.75 A B A SBN Sk AN H AL % it B ey A R 4R S ih &
U ER AR EAR LA ET R EER RN E
PERE , D\ T 3 5 4K B {3 A B9 K.

Y4 SBN fikEt, HEFRAM LT ZHARARY, NG HAT

(D EiEERFF001] , 5 HA—BRBRE L, ZEOE
P R R B SR A G S

(2) AL A, SHBAIBETH Sr.Ba FFEEFHNTFRHEESHK
B AR R B0 BUH SRR IT ST R AR 5.

3) BEEFNARKES.

5.6.2 SBN B4EfyT E g Rloe-s1~o]

R 5. 4X10%kg/m’.
Mohs B ;5. 5.
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etk e tE AR no >0, , BIE IR B : 400~5000nm.
= B E B . 60~250°C (B Sr/Ba By LBITIAE L),
PrETE.

n, = 2. 3144

(x=0.75),
n. = 2.2596
o= 23128 6500,
n, = 2.2734
n, = 2. 3117

(x = 0.25).
n. = 2. 2987

*ﬁx‘fﬁ’ﬁgﬁﬁ(ess/%)

€= €3/6 = 118 (x = 0.75),
€= &/, = 450 (x = 0.50),
e = €33/¢, = 3400 (x = 0.25).
LRI
7 = 1410 X 107 ®m/V (x = 0.50),
Y= 1090 X 107¥m/V (xz = 0.25),
72, = 1380 X 107 2m/V (x = 0. 25).
FPHE V)
Ve=1.34kV (= 0.75),
V.= 0.25kV (= 0.50),
V.= 0.037kV (xz = 0.25).
HERATESH
B SR .
HREH A BATEE (Ne) :101°~10"/cm’.
FHE()—FHH OB () : (1. 75~5. 6) X 10 %cm?/V.
BB 5 (0.) : (0. 14~2. 65) X 107°/(£ + em).

FRBEMHEFERBEN T T
Ce * Bag.4Sro.sNbzOs Ce * Bao. §Sro. «Nb2Os
Sats 15mJ/cm? Sil: (12~7.5) % 10%]/cm?
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Ce + Bao. 4Sro.6Nb20s Ce * Bao.¢Sro.4NbzOs
i1+ 15m)/cm? S} + (7.2~30) X10%]/em?

Syt 5~15mJ/cm?
Sple 1 6~6mJ/cm?

HigntE 21 MA 1bE174H

5.6.3 SBN R REAR

SBN g k2 — BB 0R B 49 s btk 7T P S il 4 s O VA
2%, M B E RA 30VRE /. i, ERR—-FMEEAR
P e bk, T R eI ML SR M 25, 3 7 3B 3 %8 Sr/Ba R T
H £ 7 26 S B0 % 18 TAEA SR . SBN R 5 i 8 —Fi b
PR, AT AR RS T/ T A RS B FHE T ER
2 2 R At JE R A R L RS OhE R I 4k
HYEET FE B LR M S AR AL SL BE IR I 2% DB TP o0 . 2 W BR
WS B R HARCL S T AR 2 BinRFR .

§5.7 MERY SBN &y A Loz.70~77]

YRy SBN R R —LH R BATEA TN B, X B A
% SBN & 4k [ e o] A IS R BBk A K. 1986 4F , Rekuljic AF R
T Ce : SBN, Fe : SBN % f 4 & 89 0% #7 & + 68, [ 4,
Neurgaonkai B 3% 7 45 & 4 Bl & & #9 ¢ 7 25 £ BB, 1988 4,
Montgomery B35 T L4061 Bt P9 89 SBN,KNSBN #1 BaTiO; g4
{2 25 B 41 1 Y i O B [B) A0 2 5 35 1989 4F, BRI IR B T N
R EE O [(K,Na,—,),(Sr.Ba;_.);Nb,Os] & (& # KNSBN &
). ¥4 KNSBN f#k# A Cu JF FE (Cu : KNSBN)f#E 5 5 —F
HEREA R B Y637 28 SR, W AR B R 1 AH L 3L HE 4% (SPPCMD , [F]
Ar BFHIEEHR A=514. smm) IR B AR B F WA AL 7 5T
EHE 5%, FEREHERKBMRMBAR T Cu : KNSBN gk,
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YA Rk BRI AR RS AR IHBGHRES
S MR R RIS A B E HE B E B2,
BOLERE HOE B AR E LR AT W A E SR
KNSBN Sk R A M S8R & . MR, RS EK NI
HE AT RS AR R RERSERABR—FHENA
AR A eI 2 —.

%55 HEERFOET RSN ERRattmiEme

™ 23 514. 5nm 632. 8nm 720nm
ﬁﬂ.% R/% | T/s I/mW|R/% | T/s |I/mWIR/% | T/s {I/mW
KNSBN : Cu 68 | 0.2 210 62 { 25 | 50 { — — ~
KNSBN : Ce 46 | 15 | 150 [84.3] 60 [ 60 [ . — - -
KNSBN : Co 73 | 20 (180 | — - - — — -
BaTiOs 72 | 15 [ 120 ] 60 |~70| 70 | 80 | 259 | 28
KNbOj; : Fe® 74.8 | 809® | — — — — ~ — —

RGBSR T W e E . AAHE
@ HAFEENFE. @ HBILMFE. @ KN 4188nm.

JLFEPERY SBN BEM I EE LSRG HthREmW &
L% 5.6.
5.6 JLEbDMERY SBN R AITTEH
P2 W J37 e ]

KT | BAXRE | M CERAE R AR
A 7.3 R/ |/(x1072| E¥ yle 7y YR A | e
(cm? + D7V m/V) | fem? Y © | REmtiE (B | RERE

/ms | /ms |[Bl/s
Ce ¢+ SBN : 60 107% V33=420 =13 ]0.522| 6.26 | =50 |0.25
Ce: SBN: 70 1078 Y35=1400 =11 0.467{5.60 | =120 [ 0.6 | 8.3

Ce + KNSBN 1073 Y5122400 | 210 >100 (0.6 8.3
Fe : SBN 1073 V33=57
KNbO; 1073 751=380 0.4 | 4.2
BaTiO; 103 ¥33=97 0.39 | 4.01 2.5

Bl JUEE 3, AR S AR B in 1287 FE B A8 T 3R AR
R,EMEBRESHEKR . LEFHE . SEEHE A TEREIBEAR
[ R BE A LR AN TR 24, X eI B K B R PSR
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#1(BaTiO;) 1 SBN Z 51 &t b, X575 iy Bop B | 8 S8 4545 B (6
BT R E R — S Z MBI
TLOBREREL AR AE

M AL B TSR HENEE. CHLEERRN
ABO,, H A RE—NRFENSRAET, B RELDNIEN R
B F, W7 BaTiO, MM &, A ABM B> BF,B KM
Ti*t B F. M Sk H KB ,BaTiO; B FEHEFERU TittH
TR a ek BT, BB TR E T ML T Ba* &
T TF 8 AL Tit BT 0 OB S\ TE R R BR . S5 4K0 B R &
M LA 5. 6.

§5.8 BaTiO;(EKEEHN) & fA25-27]

BaTiO; @ik —FEsE I R B ThEEM R, ER—FENE
PR R A X P R R R A R R A R B IR LR e
HERE, MHTE R R T BB AT R R .

BaTiO, #&k A £ EH A ,BaTiO; fik K E MR H X
THL R 5. 7.

2% 5.7 BaTiO; RSETHIHFXINA

# I 1 | N
R ke 3 £53:: g e A
E S =¥ #qH EH iy Vay:l
f=% .2 C3-3m Cro-mm?2 Ci-dmm Ow-m3m  Der-6/mmm
R ChrRim | Cl-Ammz | Ch-Pimm | Ok-Pm3m P-—i
HAERE/C —80 13 132 1460

Bl JLER, 1T BaTiO; dhik R A BE AL EER, H
WAEERE, AR BR AR TH BaTiO; REEREZ2 TEM,
[r) B o X o o £ B e AT R PR RE R R R R

BaTiO; AR E— M HRIAHEKEME . BEE I BIAR
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§ IR AR Gk, — R RIS R R A BB R R R
RS AYIGITA R 8UE | R SR ROC R RE, SR ER
~FRBAHURE RS MATCHEE W BT EREH &KE
d, U HPARZ LR E KA E LR ER, i LA BaTiO;
RARBI G SRR B, BaTiO; AR AR KM EERE 7.,
BRI R EUE, EREBOLR AR (E RS THRERN
B R 3R A YL B B X PR MAE B R B A SO B B E A
¥, B B, BaTiO; A8 A 112 A 24 BT B0E A 8 e I sk 2

1970 %€, Townsend 1 Lamacchia™ & K8 T BaTiO; fhik
BT AR R, TR B IE 3% & B B FE I K 514. 5nm B AR A
K69 BaTiO, &, T 3 tH A9 B 7F 632. 8nm £b. WE T £ 5 A&
A E 9 JLAN L 16 2 3 A A 5t ik 38 R BB B], AL AR T X
Bzt B 1972 48, Micheron #l BismuthU #3¥ T 8 Fe 1 Ni Bi&
P4 K § BaTiO; B R AT ST B B M B4 5, BB Fe LLNi BN
AL HME T HAEL Fe WKL, 7E 1972~1980 £E[H], B Koch
S0 R B X BaTiOs ik Y6 RN A B gk oh, A1 X i d
P B 3 A 6 3 28 28O B R R R 4. ZE XA B BA KRB B R
AIBEE AR LiNDO;, ik iy £ BiciZ M A L, i 28 T
X R /08 Y 2 R B B BaTiO, & i 69 B X BT & B A9, 1980 4,
Feinberg %521l Kratzig %@ B T BaTiO; & & # B 7E Y974
YRR E AN, FME T LN ERNM RS, b T ANEH
BaTiO; diEMBF R K E T X8, HILE KB KX T BaTiO, sk
f B AR IR Y A9 SC R R 4 ET, A I13F BaTiO; shik i 48
KEBEMO IR KA B N H 7 &, HR)E
Ky BaTiO; A KRB R R TAENEEFTE.

5.8.1 BaTiO; ¥ Ce : BaTiO, f#&4EK

1. BaTiO; &£ ¥ H M 1954 4£ Remeika & KF {EB)
BRGBEEERAERK B A M BaTiO, B ELIE, A1kER
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KCI,KF #1 BaCl, 2/ B FIEK T BaTiO; ik, i T H 4 dh
T B ) 24, B X R O Bk T AR K H R A R R ER R B Y 1mm LA
Toy Bk Sk, AR, i TR A KF fEBGH, B&EBAT
KEBHEEFWSBEES, XN BaTiO; &Y ERT R T
.

1E 20 it 42 70 448, Ling™ I #1 Godefrog %18 & K F T &
FRERBREE KN 10~20mm # BaTiO, &, i fi12d &
# TiO, HEH, E R BIFEWA A MBE BaTiO; B LF ., A
AR, B E KRB ER T LA — AT AR,
TR BEERENEREENFERMAE 5. 11 Fix.

O000O0

B 5 11 WSHEREAREREERERERE.
1 ¥FERAT 2. FFfhs3. k4. TS HI3Ry6. MAAER,7. HDRKRE.
TR HF B 85 EL W 2 I A B SR A1 5. 12 .
FEIE 5. 12 . BB AR co, MR KR S To, To<
T, AR B T S T 407800 028 , R BB R 0 , (WK
4T HUR (TR  HETFRNT Hh WO, TERT B 8 8, 4
KR BEREE T, B ALY c..
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e e - ——— -

7°C——>
353

Tafmommmm e b
[+BaTiO; ' N\ L+TIO,
T. F-- ———m e b
! |l
. i 1
N 1
BaTiO«(S)+TiOAS)
i 1
BaTiO, G, C, TiO,
T102 ——

A 512 THEMAERBREAEK BaTiOs G FEREHE.

AbRETR IR T 704345 R ) 0 VR V8 WL » 24 1R BB R TR, B b VR
FALRE, W R BRACR S, A IR S A A SRR,
4 35 B I T 7 VA SRR AR, A R 9 B8 R (BaTiO) R B AT 1
XA REANE — A A B RGIE Y R E R ERR S
SIAKF &, 5T H A BaTiO; BRAEZE H L ITHBINF & £, E
ma R A K, R B AR IR B, U S B R R R I A Byt i A
B, BT R EM T AN AR, EESEARNK K,
PLE @R m LR SE SRR RAEMN RS . EERK
EREER, X TR b MR A K BaTiO; R iy E A< R 7.

FT A & SRR A K BaTiO; f &R, B THA B2
5GEEA Sz — R, A T8 T &R A b 2 R85 B
M, XHERFENFERYS BB RERK RS AR
AR, A KIS S AR RS IRRE, AR E NS %
B AN 2 DA R I 3 A K A

TR WA K BaTiO; &, Fr R 3R v & it
W, P8R 1450 CER, R RALEE R 0. 5~1mm/d, & #E
K 0~150rpm AL B P93 LE T 18 , 7 5 B — A [001] R [110]
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I, AT EKRS R, B EE A& TiO, ft BaO EH, 3
EREENERERKFER. B ERES, U T ERAERN.
W G100 S AR BB N HDIR L BN BB S, FTHRIE AL B
AT A A SR SN R FRERE, UEE
RREREERER, FUSENERM LR &K, REERER
FLRNREEREU L EEURRGREBEEEZER, Hk
BB, 2B K ER. UE, M TREESREFFEHRST, F
SR,
2.Ce : BaTiO; #th £ K~ AfIH T #—2 %K HFBaTiO;
SR BB A YRR, X BaTiO; REE#T T KEBREMPFR, &%
EBBRETH, PR, E—-RIBHABT5 Ba HFA
B E# B Ba BTG, R A MEER ., n Ca®t, Mg**
BT, MASFRITERNY; BE_RBREFNE —HREMN
B, AP, ST EHF. AR ENTEDZ, BB N T E
A:B=KpdEHeBREFHHLEF, W V,Cr,Mn,Fe,Co,
Ni,Cu,Ru,Ce ZTLEEF. BE (Fe) H(COEE R RE. PHE
Pl B Yy FEAF R B 7E 20 HHH42 80 4E4X, Xt BaTiO; @B AR L
BFMEAXFT TR MEEET KEHR LA EREATHE
Ce + BaTiOs o372 SR d ket , T BB T Eis L%k K
.
AT SFEBEBEEKT Ce: BaTiO, B 5, BRH
(Ce)TEEW Tk E ¥4k K 5,15,25,35,60,80,150 1 250ppm , BF
ERBABRERBEREMRR, H B KA & &R 4% 440mm X
20mm, E &Y 200g Z£4 , AR AL AL PR 5 AR AR B BE B 0. BE S X IR
BT Ce : BaTiO; Sk R AF R EM B R ML (SPPC) #i:,
REM SPPC RFEKXKF 60%, B KR E N 83.5% (1=
515nm,SPPC M B[] 7 3s).
KT REBEAENVHGRZ — REMH KBS
X6, MO SL G RB 6 T2 B 32 3h H AR A9 48 1 A0 BR B L B AR A
HAUE.THITE . DEEE AR ARSET R, HLEM TR
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RO A B R IR — R
5.8.2 BaTiO, fhfkiy: Eig: FJivea-od

Stk . HBE Co-dmm ; 228 B ; Clo- Pdmm.

M E ¥ .a=b=3. 99284 ,c=4.0388A.

R . 6. 02g/cm®. 1 H :1612°C.

K () BIR (Gpa) « 67.

T8 B :mahs5. Bifh . T ABH —RIBE.

B ABETKMEIEN BAETHK.

BEYC P B :0. 45~6. 3um.

ﬁg‘j‘z:

1+ :515nm,633nm, 800nm,

No:2. 4921,2. 4160,2. 3681,

ne:2.4247,2. 3630, 2. 3235.

HIERE.

Y5=11.7+1. 0pm/V,

Y%=112+10pm/V,

¥12=1920+180pm/V.

YeYr ZHEF : SPPC WY & & : 60% ~ 70% (max77%) (A=
515/nm),

50% ~80% (max86. 8% ) (A=633nm).

PSS HE:10~40cm ™.

W2 W HRAE -

A/nm:515,633,800,

a/cm™':3. 392,0. 268,0. 005.

P I8 F S UK 2 - >4000.

P RS W B B 18] 2= 0. 3~0. 4s.

5.8.3 BaTiO, RHTERHSE
(1) BaTiO; g% 16y 9 By Sk b 4 , 5 X 4k ol 4 2F ., £k o %
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SEEYEFREDEEEN.

(2) BaTiO; AR BRI BRI K5 E . BT
A R, R R A O TR (E RS T RLAE LI 2 1R 3R AY
4 AR, EA M EH B IRGRME, HRE— e A
] BE B 5 B A B Y6 2 2 ST ¥k B AP B9 S Ak T . BBt , BaTiO;
B BT BLE A e sk —.

(3) BaTiO; g fE H MK, BAR B Z AL R E 6 me B
AR,

AMIKI,BaTiO; kg B EE S KPP &R B T S #H
AR AL BN ASBYIME. Y BaTiO; SAEFMAMBNIES
J& B i} (30 Fe,Co,Ni ) IR Ti BT, FEAFEMEIRS
AT A, A AR B ER . AN
Fe B A 3| BaTiO; &4 & (Fe : BaTiO;) 7, i if i 37 & & &
Fe*t /Fe’™ BT W, , {F BE A2 & A A R B2 B [R) A6 3 2 IOt TR
PR SR B RS R HESH, X BaTiO: B AR L
B4 (Ce)BE T, WAL Ce : BaTiO; gk, IRBREMER
ALY (SPPO) A, ¥ K T BaTiO; Sk HR.

§5.9 La,Ti,O(EkERHHE) & A os~100]

(La,Ti,O.) Sk ER M fh A B — P BB R R iy b R A M, B
R e R Rk R B R R R

5.9.1 La,Ti,0, Ri&EK

XA — R AL/ R IR R K ARRER
A La,0s M TiO, 4588, AL E AL, B S HREJL+ /Do,
REERERNILTEXR.KE 100mm ##. 7 1400 CER W R
B g JLNE, RIEHRENHEBNEERX, B2 5%
fill F & 5L B AR A A J7 1, A 60rpm (B2 IR 2 30, [F] BRHE
A 3~5nm/h MEEBABX , AEEKER, BREBIERNIL
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A Bk R KRR K B B RA.
5.9.2 La,Ti, 0 ﬁf*ﬂ‘]i;ﬁﬁ

m#.C2.

S ¥ a=13. 01854 ,6=5.5474A ,
T¢=7.81144 ,8=09843'".

% #F 5. 79X 10°kg/m°.

15 :1790°C.

YLt e . S , RN,

FESEBE.T.=1500C.

B EWALBE . P.=5X10"%C/m?.

SRR . E.=45kV/cm.

AR B (|, 1kHz)

li/e0 = 42,€5/6 = 62,€33/€ = 52.
FeH - Bl .
FrHE.

ne=2. 228 ,n,=2. 326 yn,=2. 304.

XA WYCFIE LD SR A . B HE B 4F.

W% W3 - 0. 33pm.

HE R
|72 — 0.8297;| = 25 X 10" %m/V,
|72 — 0.97275| = 17 X 107 m/V.

W E.V.=2. 1kV.

oG BME : KT 2X10°W /em?.

5.9.3 La,Ti,0, RN ERAR

Bk R A SO0 R G TR AORE, TR SR 1E st A 2R 4
ATV I R AR R 45

5 La,Ti,O, &k RAH & &, £ F SkB 8k (Nd. Ti,Or)
AR, X P T R AR R R A K
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§5.10 SrTiO;(4kBRER) &k

SrTiO; Sk 5 BaTiO; Stk FR THEAT HEH , HRHEW
&1 iy TiO, AT B F Ow-m3m X HE, RA X BHF L, B M
SrTiOs Sk A B A I ¥ 6 3N , (B 305 7 5 R B9 32— X PRl
F7 1 (0 = MW I —A S35, R TiO, AEHEF O TV 5
TN FRAAERFE — XM AL Az (TiMT) , & A H R R
FRYEAE H Coo-dmm , X BEE T 7= A — AN BN A B RIRALBRE P, 3
F I IR B RS U Fujii M T X — LR, ERFERR
BH,SrTiO, A i B 37 B R B A5 55 R B S P, BRAE BG, (R KR
iE TiOs A\ E KB R R R E R e EEREA.

SrTiO; RAETERGBRN T EMERAR L MARE F&
P2+ B AL FE IE 7 BaTiOs S =M EM R PERT £
Rue—HMN, NAENETR,BaTiO; G+ Titt B FH XL
B A= (Ti*")=0.15A, W FM MB35 EH T # SrTiO; f &
T BTHMMBRNTEERAF 00ALEA. HHRMY,
SrTiOs; 5 BaTiO; P ff @ BT P= A SR S B TR B2 —
PEHY.
HEERT,STIO; REBFIL Y &R, ZHBEN Oi-Pm3m,
110K A/ B R IEF M, ZHE#FEN D —I14/mmm,
PR BB XML, RSP R S,

5.10.1 SrTiO, fhfkE o~

SrTiO; Sk ik 2 8 i 4, SrO & 56molY, TiO, &
44mol % , 4+ T B4 183.53. £F SrTiO; B HEMER T HETR
AAEE SR EBE BRRMIEMASE DI A E &S, R
EHREREREE.

MatiiE kg SrTiO; Sk, H45 & IRB &2t (99. 99 % LA
F)SrCO; # TiO, ik, 2 120 C T H /Mt 5, #% SrO-TiO, —
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56 % 6 B B W 7 B4 A (~ 2080°C) £H A AL 1 45 R RORE, LA

5.13.

~2080C
855°C

1800 |

1775°C
1600 |

T7°C———>

Sr,TiO,
SrTiO;,

1400 -
i

i

1440°C

1830°C

B 5.13 SrO-TiO, otk #AHE.

0 20 40 60
SrO TiO/mol% ———>

80

100

ZRFHSTRBEHONER, ASEERE, AN
BN BB BELYP P9, FHR 1300°CHEZE 10 &/t BIBREM R R,
KRB R CO, FMBER. FRE TARMBN, LRERERE
B O RS A B AT MR EAS 2100CER, HIRAH
B2k, REKPREMK 20CEE  BFEA /D, (E e
EHFF R BT, NS0 XA E K, P2/, BT S H e M
B FREMERE, RAEETRBHK X, B A K ey Rk h T
.2 HRA NEW . BEAHRET A, 1000CB XLHEE

AN R A B ER R

5.10.2 SrTiO, &{*E’gigﬁjﬁ[mmm.ws]

.5 22g/cm®  (201C).
Mohs BE & 6~6. 5.
%5 . 2080°C.
PR R 9. 4X107¢/C.
BEIEW B 1~ 4pm.
BB K A~7. opm.
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5% .2=2.4  (A=0.4~0. 5pum).
A BB =350 ([100] A MD.

5.10.3 SrTiO, RN EEAR

(1) @HEEM RIS RFERBYRBEGR., LINEFE
B EEREEEHE O RBBEE TR ERE.

(2> B BARE THRK, =EES, FFRFTBE.

(3) BRBESMEEH R SR MRE R AR

4 B EA%.
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ERE YESHEFELMEFRE

B 20 Hh42 60 ERE, AR T R BRG ¥ I AFHH
G, 7 Bt LA IR R M AR (A8 s 5 L IT R 8B , BT
SRR, NRR, T a W RRI =T EYE, AR
READ RGBT AW MR E, T EX—BERsn R R
4 .

M AT A R R AR R RAEOURE . A A
REIE R IE R BB R ZER TR R—ELIMEB B
TS FER B E AT Spem M BRI B A EREM R A IELR
otz s A B

S HAELMEE R AR LSRR ELEER.F
M RIRILLL SN YE X, R ARE S TR F7 1, B F E R B Y A AT
F.O4HT, RA LS EBEREAERE, ARH THEE LR
B, MR TREEEREARMRTEL R, ANTTEREFEE S
Fh&RER B, B, X R ARENH ERB T —E R R .

AL LA S s iy 2 iR R R R MBI FLET I T R
Yy B 3.

§6.1 BFRFFEAGKE

Se () Te BT TRAMERPEVA KITK. Se | Te B9
AAEGEHREE Se K Te AT ERI AR p BARMSREW. %
RE B T80 R, AT B 3o S5 B0 — D R i
K=8—NHNM,K H Se X Te R FHBALELN K Se & Te B TF
1 JR AR R EL

Se HAMRE, =078 FHEANEAM=MIFTE Te F
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SR, B E BRI PIAE IE TAETE B A Y AL Se Ml Te 9=
¥R REERRE ETRSREFEN.

6.1.1 Se(W) AU

Se HLE —f HBREEK. Se BEAFEHERIT -
SHPRYE . B b Ds-32, RN Di-P3.21.
etk  IE Y vE BBl & o n >0,

S ¥.a=4.3664,

(AHT R c=4.9584.

kR (0!

FH KM :a>0;

AT =BT 18] : <O,

#5.221C.

FEYCIE B 0. 7~21pm.
FHBEHREENT TR

A/pm no ne
1. 06 2.79 3.61
10. 6 2.46 3. 48

ARIEREF RE
Aoeo= d oo = dy;c080c0s39,

d oo = dy,cosfsin3e.
EREAERY
dy; (10. 6pm) = (9.7 & 2.5) X 107 "m/V,
d;,(28pum) = (18.4 £ 8.8) X 107 "m/V.
MBEP(x) : £=0.011W/(cm + K).

SERREP(OFFTER:
A/pm a/ecm™!
5.3 1.4
10. 6 1. 09
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6.1.2 Te(Hy) M5kt

Te RREBRFEHATAI_WIBEEEH B Z —. X &E&
A RASREREK. Te BRMEEHRFNT.
BE.6.25g/cm®  (200C).
15 :452°C.
# & .1390C.
HIEHK R B (2) ;e a>0,
a// a<<0.
Mohs B . 2~2. 5.

I . (10 10).

NHEEENBEETRT=ZF &R, A8y D,-32, SHR
b]

Di-P3,21.
AT RS a=4.456 4 ,
c=5.927A.
JeHE B RES  ne >,
B . 3. 8~32um.

IHEEHXER.
YK Q) :4~14pm B,
. 4. 32892 3. 78X
e = 185346 + 7 g0 T ¥ = 11. 813"
9. 306842 9. 235X

nt = 29.5222 + +

— 2.5766 A2 —13.521°
LR QAN 8. 5~30. 3um B, H

. A? . A
18. 8133 + 7.3729

nt = 4. 0164+/1

2 —1.1572 AZ—10°
. _ 36.81334% 6. 24562
me = 19041+ H e T A~ 10

PRI EEM TR .
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A/pm no e

3. 90 4. 970 6. 320
4.0 4. 950 6. 310
4.5 4. 910 6. 280
5.0 4. 890 6. 260
5.3 4. 8546 6. 3043
10. 6 4.7979 6. 2483
14.0 4. 7900 6. 2384
28.0 4. 7809 6. 2263

FRAERE R

doo = deo = djc08bcos 3@,
deeo = dq c08205in3e.
RN R
dy; (10. 6pm) = (16.5 4+ 0.3) X 107°m/V,
dy(28pm) = (5.7 £ 1.9) X 107 m/V.
FEEEAEHRGBME, 24 1=10. 6pm, 7, = 190ns Af, 4.5 X
10"W /cm?.

BOCHHBEGD
7=5% (CO, BOEED.
MEREG
k= 0.063W/(cm - K).

RERKZB (DM TR .

A/pm a/cm™1

5.3 1.32

10.6 0. 96

B F Te BT 78 E DOGT BBUBT i 150 A A0 2808, A T {3
HAt 10. 6pm BOEMBAHBRBBM N sSHER . MZERERE
MREFEE —E R B xE, B, R & TR RN A.
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§6.2 I EYEREEARE

ZRAAYLE ARG R TRAHEMEAETRIE,
i 840 4 (ZnS) R AE 3 BT FR R R A o, — il (N BT 4549, I BY
SEHBRALSE (- ZnS) G B — R S BT 1, TRBI AN T B AL
B (B-ZnS) Gty , TURL IR T3 3 Rt U 1 o Ak 4 30 o A o

— a-ZnS (L FiAL BE) G5 4 AU 5 A 16

a-ZnSOGL R MEGEH AL FE O AR, S8R T,
13m; B RIBEN T2—F43m, S BEH a=5. 420 A , P2
A4 FHE Z2=4. 20" , S B FELBRPH LRI E N

Zp2t, 211 131 113 331
4 4 474 4 474 4 474 4 3°
11
220.
O :s
@® :Zn

B 6.1 «ZnSREEHEE.
FE o-ZnS SR, ST F BB ERR, W Zot 5K
R SR 0 T P B, PR TR Y 4.
a-ZnS @k —MERABBEIHEERER. BF «ZoS 4
WA K &K H GaAs,GaP,ZnTe, ZnSe, CuCl, CuBr, Cul, AlSb,
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InP,CdTe,GaSbh,InSb,BN 4 & k.

1982 4, BRI R UM A SN EE T E T INEy 4 &
R BB (AR 10 %esw) , it HERHIAE 6. 1.

¥6.1 oZnS BRELRBNERRN

R GaAs GaP a-ZnS ZnTe ZnSe CuCl
) i 386 214 | 71.6 256 71.5 30.0
GHEED
di¥s
334423 | 200434 | 73.0 | 226423 75.7 21.740.8
(EBE
Rk CuBr Cul AlSb InP CdTe
1%
. 40. 6 83.7 156 395 74.9
GHEAE
i)
FG.S:}:]G.S 72432 (117486 399 39.94+16.5
CGERD

6.1 %,3X 11 FRAAZRMRAEBE KR CdTe 2
10. 6pm b, H A0y db kAR R 1. 06pm.
a-ZnS HWAIH REES ZBEK IR, KEZ/ED B

REH,. KEXRBIIAEK 6.2 .
#6.2 o-ZnS AMBRBHEXRE (OIS
Mtk BERE 7,/(X107%m « V) A/pm
GaAs r§Pr=1.2 0.9
7PV =1.0~1.2 4.0~12.0
7i{9=1.2~1.6 1.0~3.0
7P=1.6 10. 6
GaP 7§ =—1.07~0.97 0. 56~3. 39
ZnTe 7 =4.45~3.95 0.59
Y =1.4 10. 6
T¥=4.3 6. 9~0. 633
r{9=3.2 3.39
ZnSe 7iP=2.0 0. 546
7#=2.0 0. 633
Yip=2.2 10. 6
ZnS YiP=1.2 0.4
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gR

gk BIEEY 75/ (X107 2m » V1) Aum
7P =2.1 0. 65
YiP=1.6 0. 633
7P =1.4 3.39
CdTe 7{0=6.8 3.39
i’ =6.8 10. 6
ri{P=5.5 23.35
¥ =5.0 27.95

D SRR LAES O OFBRFES EERRENHES.

6.2.1 GaAs &k

GaAs RARHBGHERJUEHNE_RBEEN 6N
B, EEBSBREN, RARRMNSBESE, HI,GaAs BiEH
HERKRTZHHERRHEIER. X GaAs B ERIERENFEH
B, LI RN B R M GaAs IIELRTE ., RIRZEWGaAs/AlAs
BIdELR M AlGaAs/GaAs BT —RiIBE A LS FENMA, X
GaAs M TREERBER. TRIEHA, A GaAs d & BTl i
MIEF, A AFMM AR ELY S REM TR X, B, £
KREER.KERW GaAs IR AR GaAs BiRBIELREN
R —MRBEEZ —.

1. GaAs %A K GaAs BfEkERFEKREET 4 HH
K, — RN ERBIE; 55— K HKVE. SRR B, o 5IE
TRWEER.

(1) WH|AE. WH RN GEEE A EEET RN
HLEXEF, AREREEKWBHEROTN L -BEENES
), BABG 1k GaAs SRR 2 8. B 2 I 9 BB HE R

() EEAHEEE/PNT GaAs 1B4EH.

(i) ERAAE GaAs K HRAHE (BN R E L% K K.
WAL GaAs B

Gid) SAEER, R T5H GaAs Fhik.

Gv) BERE G GaAs BEEFERAFE M.
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) BEFWUESERR B EET GaAs R,

(vi) EEFEEHS.

Bt BENT RS %E, —RIANBBIKE BO; WEFE L
REAHEZSH. R 0B GaAs £ & RIHTE BN HRF,
LEAE BB B,O,, R & RN Ar
B N, 5, EH (1. 5~2) X 10°Pa. I#JE , e i% & AR Hr 8 & 89
R HATRR. R R T A K AR R GaAs (R BOR B 5.

(2) KT K GaAs BEP 5, RAKFEHE AR GaAs B
SLCEEERREME, BERBERS A EREFMLA.

KFEEK GaAs BB EE RS GaAs AR LEMBEEK
TEFHEESE—R, BN GaAs SR LEMEHRERIBIHE
E As ESEHTH. RAEE GaAs A As BREBBEEMAE
KABD As EKEFEN, ABAERERREZAEHTELY
GaAs k.

BT GaAs kM As A EABRENEEE MHENE
SESRETLOEZEREL, B, KFRERAEEBEEEHNA
BN HEAT, B T BB K 2 ST 69 B Ak, 06 ™ R H 1l 4
REE, UFEAR-BE-S"HTHPEEREN As BKE, X
E—ANERRK ey R, iR XA SR, KB K EH
MM As BXEMN As BRE, AFBRXMERX ZH, %
B—HRKX,UEMH GaAs B 5HEMZEMIER, &% Si
Stk S AR Y. B AN EAE L HRERSE, IE R
EREFEEMNERKEE.

KFBEERK GaAs BRI LEEBMAE 6. 2 Frx.

A GaAs B G T HMREK GaAs ERFHARE, HE B
#AP R B EHITREE K. RAKTFEER GaAs REENER
PUITFJLE TZ RS,

(1) ¥EEBU. KRR ER T B T AL MR HERR
Z AN, R B IR R AR, DA E AR B T A KRR 5T
k.
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AT
RBX  Gaas R / R /mﬁlz

/7 ,,
A

6.2 KFEEEK GaAs RENETREERER.

(2) EBAAEEN. BEUOEAHRRE M (60~80 H
SRR ITEE, BARRA Ga AR GaAs Btk a3, X
18R AR A RS RS R A 2, (B R A R RS Btk
XA, 3 RE O TT AR F56 S i b 0 1 A A

(3) FUEIRE. EAR GaAs 768 & B E- - S =M TR
As SR, U BB L2 R, R Sk S B , A )
FHK RS TS

(4) EBEBEENSTE. TIRB KA TR B &N
Glv> 2’—6"(715&, 6.1)
KHP,G NEMATNEHRERE v Y EEELEE,m IE
PR AR AL, o O HEE IR R A T AR IR L& B IR A 1
Z¥,D HBROTHER.

(5) BEHUS-TE B TR AR I V38 57 16 4.

KBILIR, fEME FAK GaAs MG, AfTEER T EHAY
WERRTHEHHETT B FEH R, GaAs B8 KB BN
WERARENER, Bl T2HEE N TNEN, EREPES
7= ARSI, X R A A R R R B R, 3 03B IR R A 43
S RERN A% XA RRS T GaAs BE T
T B R ST T .

20 47 70 45 A% 25 E T 3 B KR BT SR BE B B O R 4
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BRLHTERERERTE. TRIEH, EREKERNB Y
SR T HE A KA AR, S, XEERRIELSELE T
FINT Z R 2. hE BBk SRR T FRAL N 20 4D
SO ERFYHMRABAHENRTEN SR T L, ETE E#FT
GaAs W RAE K, BT KN GaAs B &, EREH B LT
HOTH A K AR B, RE R LS AR TR ZRAE RS
MBI EERNERZ—.

B S H32 2 Lorentz SIH4EH , 7] B R¥T W R B W
), BRI T 3 o A K O SR T ORI ZE B B 1 R T Mtk
A BTN, B s TR BT, WL T A R Rt
A KA RAEW, XFHIRE LIECRZRNRER RO
U] R R R4

2. GaAs &tk # = i jff 16~ 2)

A .1238C.

BB 5. 34g/cm®.

TR - (011} F1{111}.

XEFRH: . SBEY Td-Zsm yZEE BN Tﬁ—FZ3m.

B .a=5. 65310. 00024 ,Z=4.

VB :0. 9~17um.

ARIBEK A/pm B EF|FTE.:

A/um no A/pm 7o
8.040.05 3.340+40. 004 14.540. 05 2. 8240. 004
10. 0+0. 05 3.315+0.004 15.0£0. 05 2.734+0.004

11,0040, 05 3.04510. 004 17.0£0. 05 2.5910.004

13.0040. 05 2. 97010. 004 19.040.05 2.4140.004

13.7040. 05 2.895+0. 004 21.940.01 2.21+0.004
ELRENERY

dM: 165d36(KDP) (A = Q. Ggp.m) .
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di= 295 + 100d:(KDP) (A = 10. 60pm).
YR 70=1.6~1.7X107?m/V.
B ENV,) ¢ V,=5~09kV.
A EEEE : e=12.53(ZR).
HBEH () + £=0.523W/(cm « K).
BRIEIWESH.
Bl R¥L(a) /em™" + a=1~5(A=1. 1pm).
B P (o) /(D cm) s 0,=3X107%,
W REF @7/ (pm + V) & 43,
BRREBE (n]7,;/e;)/(pm + V) = 3. 3.
BEBRFE I E,/eV ¢ 1. 42.
3.GaAs A EERNR
() W Tl VR KRS 1 S B 4R .
(2) BRI KR i k.
(3) YeMfL S B R RIS
(1) ZETBHS.
(5) REFHIETHH.

6.2.2 ZnSe Rtk

ZnSe R A A HERKIAMFLEW, ER—MBHFHRE R
ek, R EREMRIEEMIT 10. 6pm FERBERK R
INEAR L TTVE R CO, BOLER BT A B IE RV JE 4

1.ZnSe ¥ & 4 KP3)  ZnSe A MWBE EEE, & &
1520C, F HEB N AR AESE, AMEARPEZEAEK ZnSe
BRMNEE B, B LFENAFERER. BAXHER
FRBRERESIT, HEERN AL 45 K, Kb g Ee R
B NRBERE ZnSe B RBETRIE. HEEEERBEE*
REE ZnSe RRNIBREH b — 2 R4, HAERE RFEKA
AL, FREEEF In MSe ERBTHERN,ETEF
ZnSe B FEL. BB EH ZnSe BB M LE TR AERMEMN,
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BEMEHE—ERINRR, HILEREXN ZnSe JFBIHEATIRAL, R4 H
Fo i, BRI MR KA ZoSe MR AMAE 6. 3 FrmRag ik
RE T, BT IMRE TR R,

aRE

=t

ZnSe

H 6.3 ZnSe ZEMULEEREE.

FRESGERHEZEN 10 Torr®, BEFH Zn BEEE
# ZnSe Lt B HER, RABE D 950CELE, BEMERE
K 450°C,ZnSe B 5 EERWHMBEN 0CEL,FBEE
BAWK, BEEHREBHAT ZnSe R H KBS REK. 12
BRI ZnSe BRFBBAIE 6. 4 FIRERERSD.

Liem

—— BEE

00000

400 500" “900 1000

7°C——

0 O

M6 4 ZnSe BBAEKKBERBESFRER.

@ Torr I B4, 1Torr=133. 332Pa.
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Rk KERPFHEZEST 10 °Torr, MEEKH, B
4T 5~ 10h BYHIE , BN HE 48 BE 35 0 7E L R AR AR QIR B (950C)
Bl 5~10C. FHENEN, — RN T HBREMERZ ZHE B
LBy ZnSe #oRL, IR EERBIER: B —EAREFESTEELR
MERBZIEFERRGLES . REHERE 10C, FHEK
EREEHEEE, BAWRE +C, EXHRER 450C, 7 EE
R E R 445C, ERAEE KPR, B FREREHKL, BE |
BWIA /N, FARETE FUE SR A [, B AS T 0 9 A Kk R 5 g
ER MR, MR EKBEEEEER 4CAR, . 2— AEL N
], A BEKE RN 1~2cm BEFH 0. 3~0. 4 e IR G G FE B
EOPAY =5 AR

2. ZnSe 49 £ &4 54

5 5:1520°C.

SEBRYE K BEN T-43m. Z3[EBENR T2 F43m.

S .a=5.667A.

B P B 0. 5~22pum.

FHE n,=2. 66 (A=0. 546pm) ,

n,=2.30  (A=10. 6pm).

BEE.YY=2.0X10""m/V  (A=0.54pm),

Y =2.0X10"¥m/V (A=0. 633um),
79=2.2X10"2m/V  (A=10. 6pm).

3.ZnSe ARG EZ AR

(1) BRI,

(2) WA B 7 TR FA KRB, &
XA A, X A R — PR N AT B A AR

(3) ZLAh G TRH A1 %6

(4) ZnSe B—Fifl% ZnSe RIEAEFZE TR,

= B-ZnS NI B Ly 5 0

B-ZnS BB T AT SRR, HBN Co-6mm, EHER CL-
Pémc, it IZE N a=3.84A ,¢=5. 18A , P EH 2 MrER
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BF,Z=2. 78 B-ZnS R H, ST RAF RRE SRR, W Zn™"
A 1/2 MHE AR, BTN 4.
B-ZnS RAEZHBRBME 6. 5 Fin.

B 6.5 B-ZnS RikAWER.

BT B-ZnS G EHBHM ok EWEREXLEREE
CdS,CdSe,Be0,Zn0,AIN,CaN,InN %5 5K, 13X 5 5 K B 550 &
B (ZDFIT K 6. 3 b7,

AT 6.3 PEE I, X BIE B-ZnS LM CdS F ik,
H (d%/dB)~2, % FIERR 3-ZnS BIZHM AT AIN Z54&,1ED
T R = BB RK, dls/din B A R 2 # K, XM L %
TRYEH, HAXTF BeO da R UL, B Fixduth 4 51 45 4
HPTRE, EHITRES TREMERK. :

%6.3 PZos GHBIRGHERE (AN X10 %esu)

Sk 8—17nS| cCds CdSe BeO ZnO AIN
diGHEME) —61 | —118.2 —173 —-3.9 —19.6 —~25.8
dnGHEMED! 17.9 52 79.2 0. 44 6.1 3.52

d¥%(ERE)|—89+301—105+30 —130+30 | 0.6+10% |—16-7+20%18. 54 85%
A (EBM) 45+15 | 63415 | 68+15 | 0.4410% | 5.0+£20% [0.74+55%

ANIHAE B-ZnS L5HI 7 G 1R A1E B b R B . B-ZnS %
MR R B RBRE 6. 4.
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He6.4 PZnSEMBRBHELRE N

g | PEEEOY | im M B /um
/(X107%m « V71)
B-ZnS %=1.8 0.633 ng=2.709 0. 36
rR=1.7 3.39 m=nz=2.705 0. 36
Y{9=0.9 0.633 n3=2. 368 0.6
ni=nz=2. 363 0.6
CdSe 7 =4.3 3.39 ny=2. 542 1.15
r{9=1.8 3.39 ni=ny=2. 522 1.15
n3=2.471 ) 3.39
m=ny=2.452 3.39
ZnO 78 =2.6 0.633 m=nz=2.106 0. 45
rP=—1.4 0.633 ns=2.015 0.6
78 =1.9 3.39 n1=nz=1.999 0.6
7{9=0.96 3.39 nz=1. 9068 4.0
Cds Y =4 0. 589 n3=2. 48 0. 63
740 =3.7 0.589 n1=nz=2. 460 0. 63
Y =5.5 10. 6 n3=2.3 10.0
YR =2.4 0.633
79=1.1 0. 633

6.2.3 CdS &

CdS @ik B — R R g FE W SRR, R — Rk 34K
JEUb 8, 20 42 60 £E4R,CdS Sk XA MERN—FIELR ML
SR RE A

1. CdS ¥ 4 4 g Doozs-3~371 40 Y - Aa pe g SOM SRk 4 M
My CdS WA EARE S, EHHEBTN —RAHE [N,
B G KA, R EEXR MR R E R E R LK
PRIBRERENSEERKEE, Hik— MR Ethi k. CdS &
MEHEEEREENE 6. 6 fin. XMAEKTER, B2 HE
S LA TSR CdS MK, A ERH 15~ 20mm, % 60~
70mm A EE PR, HE L —NDNEEF  FRIENFRIT L, R
B AR EEETHMLE Sn ik, B Sn FEHHRAAL
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B, ENREERERER W FRAER PREHE
1235~1250C , FHR UM, R UL 1. 2~1. 5mm/h AR Hr
Bk, BETAKHERNSSmm £4 K4 30~40mm #IH R

CdS dfk.
I _—_
é@f‘ 4 CdS Bk

fEE
[¢] (o)
o [--:iY -'_.'_.';/ Sn #¥ik
O |-:--: .| o
o |77 _?—/.J o Cds #7k
o FEI~ EFE[ I
o |EEEE o i
ST TR
S e
C)é

Bles CdSBENMEREKRKEREA.

Ao, EAREERAINLEGYMELDER EREIWEE
£ (ALOS) EARSARTIR, Wi % i CdS MREA, R M .

Cd(CH,), + H,S ﬂc?s + 2CH, 4.

MBREEA ALOODWIE EREFEERF, A H, HiF CdS
2 IR, 7E Ge HE LRAE K CdS MAAEME,

2. CdS f4th &9 = &M jfy 2438

ST 144. 48.

B 4. 82g/cm’.

8 5 :1500°C (FE/124 10atm ).

Bh 2 :980°C (FHRIB I , 1atm BY).

Mohs T .3~3. 5.

SRR : BN Coo-6mm, Z R BEN C,-P6ame.
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PR AR a=3.5X107°C (| c #D).a=5.0X107°C™"
(Lc#iD;

B ,0.0380cal/(C * cm * s).

Ho#h ;0. 0882cal/[ (g » 'C(273K) 1;

A EEE ”=10. 33,68 =0. 53,6 =9. 35,6{”=9. 02;

FVC P B : 0. 5~16pm.

NGRS EE e S
K /pm "o e

0.515 2.743 2.726
0.524 2. 681 2. 680
0. 600 2.493 2.511
0. 800 2.374 2. 392
1. 00 2.334 2. 352
1. 25 2.312 2. 320
1. 40 2.304 2. 321

BYERB WD

7P =4X10""mV™! (A=0.633um),

79 =1.1X10""mV~1,

79 =2.4X10""*mV1,

79 =3.7X10"2mV 1,

3.CdS &they £ Mk IR0 i AL IR | VU i IR SR AR
RLFEHE  WOE TR B M. Gauss BOLR B RESHAMHH. H &
BF 5 B FBF ZnS/HgS/ZnS/CdS HIH R HHHH4E.

6.-2.4 CdSe ik

CdSe (i {k.48) R B #BEK T WA BRA 1 - VIR &9 ,CdSe &
HR—MBEHEEIHE, ER—HEENB LR EEZET
BEb4 k. W EHEER CdSe B R AW I F# & F B B HNHMF,
HEBHEREK(E,=1.7eV), 5 CdTe f Hgl, M ABFH I, HE
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B/ R BRI B e, AL ERS TE AR EN
Y. P BT 3%

1.CdSe 3% 5 4 £~ CdSe B4 S B H (1264°C), H AL
CdSe f A ) T Fi 4 43 9 78 OB U8R K, R I o 48 60 B K Rt
CdSe B AABRAHEE.

84 CdSe M58 Bk, B W AR EKEN. BIHEAM
EREM BEREREARBENEESHIFRERES A
BHRPEK CdSe ARG AEBERARBRERNEERTARE,
Ei, — B2 RASHEERER, Ed K 8RR RER
BAERGER, I HAERK & W LR E.

EHHSAEEK CdSe B ERERABL Cd # Se &85,
WEMM CdSe ZRFEMBAEKREHPERKER, REF AT
BB CdSe ZRBEEAK. XHERFAEKE,CdSe B
SR A T 3 4 A 42 A B AR 05 SRR 3 OB 2 B RIS B SR X
FhiE L, ] R H B R SAHBEAM A KRER — LR PHTH
Fik, A RS BRARTREFENER, AT ERE T &K R
BE2A_RkER,HMNTERREEHRERY CdSe B 4.

Raik K ARTHEFZIFAER, E 6. 7 R, #RHERK
B 60cm, 4 N S A K B (BD)FIEBHEABR (AB) , £ K B K
24 20cm, _AEBE K 24 40cm. ¥R R MEE, HH FEHFHF
AT B R .

« =

A B

6.7 THEAER.

% 6N 4i [ E Cd B CdSe £ & R ¥ (Cd JR F mol% R

51. 2% ,Se JRF mol %4 48. 8%), i B R AR LML AT R 4L

WMEBEAEZHBABRMN AR, BB+ KERMEZTHA

B, K OB X B 300°C, EMEIE YRR RIGTE 3.99X
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107Pa B 25 T4 %8, W KB E K 950C, VIR KB E W
750°C , BB EE K 20C /em BT R £ KB BD. &
i BRI, B EEE B X2 sem RIEKEN C L ERY
ocm BIAPRIK T B B ARG HY , T FESR AU B B T 48 A,
JG7E B AbE % XHEEKENE THRRBARHERL CdSe
R, RSB BERINR SR, B % T R EN 22 _RITE.
Sk AR N B R KRB EY, B MA 6. 8 FR.

20

Xlem
(%)
S

Iy s

900 lOIOO IILOO
T/°C
W68 RBEEEAEKENR
TR BRI,
B $.d % CdSe Hifjc % f CdSe B

CdSe ik EKE , HAMERZRFRFTETRERSL,
58— Bt | RN AT R IR B AR OB B EL R R /D,
BTRERAERERALZR, HEHFRFPHREY, FEX ¢
MMEKRK d BRI —BZE, U 5mm/d HREFREAE
WL EREWERS BT, BH MBI EE, SR ERKERE
AL B LUREE CdSe BEFEBFEAE, A FEHIGREM S
m AERABBATZSE80, BRMERXEEN 1120C, MHEF
BWE N smm/d, =K AR 14~20d, 7 4 & H R F H414mm X
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45mm #IHR K CdSe B a1E.
2. CdSe a%#ﬁi*,&}ﬁ[m,lus%l]
St Bt BN Co-6mm , B[R F¥ :Co,-P6smc.
Yotk IEYePE SRR G n>n0.
FEIB B 0. 75~20pm.
P REAEXER W um) AW T -

. 1. 7682 3. 122
n = 42243+ 5 oo T 3380
. 1. 88751 3. 646142
mE = 42009 + 5570001 T A — 3629°
st RIRHEE N TR .
A/pm o e
1. 06 2. 5375 2.5572
2. 36 2.4622 2. 4818
10. 6 2. 4266 2. 4445
Brde e F AR
Ao = deoo = d155InQ.
ERMFE R

dy5(10. 6pm) = (0. 2 + 0. 02)d;,(GaAs)
= (1.8 4+ 0.18) X 107"m/V,

kR ERGREN T T E.
A/pm 7p/ns (BK ) I/10"W «» e ~2( ) {H)
1~2 10 >5
1. 833 300 3
2. 36 30 5
KR R BT R
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A/pm a/cm™!
1. 06 0.02
1. 32 0.01
4 0. 04
10. 6 0. 016
16 0.72

CdSe dbf ) 5L F-e5 bt 8 Al Foe PR #2 f0 LE 42

SHWAFEHS
B Se iB 2 TGSZ* TGSZ**
sk P KBTHY | SeiB kR
B (1. 45~2.18) X 108 — 1.4X1018 1012 5x 101
/em™3
i 1. 05X 107 0.21X10?% 1012 5X 108 10°
/(& « cm)

® oo xR EBEBKXEE(TGS2).

* R BE BB B 48 1 K 4535 (TGSZ) s Burger A, Rothm. J. Crys. Growth. 1984(67)
507

* « BB KX B (TGSZ) : Roth M, Burger A. Appl Phys. Lett. 1988
(52) + 1234

3.CdSe dhthei £ £ A%

(1) CdSe @ik HEEMICH K.

(2) BOEIELMEZEFBPOE BB7E 7 WG B TR,

(3) FEHIEK CdSe B A AHEZR THEHNRUSER
o

§6.3 =TG4S AkE

BECHREIWEER FIEEEAIMRRERN = TIHEY S
ﬁ:;ﬁ- : ﬁﬁﬁ (AgGaSz) N m%l‘éﬁ (AgGaSez )N ﬁm%ﬁ (AgsAsss) ~ ﬁ
& 48 (Ag:SbS;) . B 5% 4% (CdGeAs,) . B 5% & (ZnGeP,) . i &% R
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(HgGa,S) & (Tl AsSes) ik (HgCdTe,) % i k. B 24 Hl
Wi SN RN ERES, BT XEREARE R, E#TREER
B, SRR T B TSR, BERK M2 AN A RESR
W, B, X R K AR R, — TR K R R BB E,

MTTBR il TiX KRR R A
T VRS 58 LB #Y AgGaS: ik L BIHITREY

k.
6.3.1 AgGaS, &

B4R (AgGaS) BB B TV REW, KRN Dud2m,
Rk SR 6. 9 PR

» &

Oeo

B 6.9 AgGaS, fhikays .

1€ AgGaS, Stk &M &, Ag,Ga,S = FE -7 00 & 44 . 15
BT ST THEEA L, BET Agt,Ga® 4051 & 3% 14 H 4 1y
WATRAMNE, E8—MEHEP . HET Agt .G 8k —EW
WFEHES , EE—ENEREEFEMTE SKE L,Ga &1
fLFEFEH 4 ATA, T Ag" BT RETHLO, BRI LE
HHR, EFEHEATRAMEN Ag BT, 08 G BT
F_RMEERE LA At B TFRES G EFRTEERXX
He3, MRS - MENEHHET Ag" W TENHEET Ga°',

=330~



R 2 IR4R, B DY T A A B i — B, R R B R ER L, A A
Fakibd R AE.

£ 1-0-VIR=ETAEY T, AgGaS,; Rk fEREREILEH
NN AN, ERESEERTH N ER . EZHBBE 0.5~
12um 2 5] 6 28 K B 40 7% 6 i B Bl Y, SEFAH (o2 DL AT, 468 1 2 A
F K A=1.06pum B Nd : YAG BARBH XS BERGH L, T
LT AR SRR BISOE TR A K, B AR R AgGaS; fifk
RS AME ST AR

1. AgGaS, &4 £ KD AgGaS, & & FUBH1E & B R
B ERNBE T, BOONBISEBLT 20am, FHFRAE
HEN TR CBRSEBEREERSABHALHBEY
AgGaS, % @ JFR R A BUHER HR TR R A K AgGaS, B4.

(1) AgGaS, ZRFERE M. RAEL Ag,Ga M S BFHEK
BlL.81:1: 2 LEITRE(E S : 0.5 il [ROB 4 F (H
ZZRER 1.5X107°Pa) ¥ 2K 2em, K BN 36cm §Y BB R HELHE
1,8l Ag,Ga 43 B T ZEA PN, BB S B9 —IRFR A %5, % Ag,
Ga f5—3 M B ¥5. A S5 0K FEATIRA 2y 20°, BH7E &M IR
K iR EaE-ahaB AN ENRER AL LN K
¥, By RiRGa A A 6. 10 BrRE

e

‘ —» L/cm
Ee 10 SRPRRBHSHRFTEA.
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AgGaS, % 5 Fk & BLi, B 5L 3°C/min A 2E R IR E
2] 760°C , JAR1E 8h, A Bif S B HZF B W5 Ag,Ga R, R
BB 11 /min B9 EFE AT 900C, HRE gh, H¥] A ¥y S &
KB e W22 B SRR, B LA R R R jRE] 1060°C PR
i 48h, FBHER & B ¥4 0K FE T AL 20°, 8RB FE 0 R
M, RIS FE 900°CHI 1060°C 2 [E HEATHOK R % , LRE R Ly iR 2
WK 77, INHAR XA, (R AL A B R T4 AT, R e {8 (0
ENEAN S ESAY,BFT 10h NEZEER,BUHER, TK
1B G A SR, X S SRR 5 L, BT LA JRURE
REHEE AgGaS; £ .

(2) AgGsS, A4 K. M X 5 AgGaS, FURTEHD 3 o h BT I8
BMyE,FE 1. 4X107°Pa BB T, HETHBEN 15mm, KEN
100mm , ¥ B A8 R 42 % 4mm KN 15mm, P2 AR 2000 A 5%
a5 e, 4P 6. 11 FRRTS, MRE R R, AR TEL ALK
JLA Y K T T BB A AR

BB, EBEREENNERET
BREREKP S EKP EPEER 1100C, T
PR % 750°C , B YRR T I RS R 45°C /om, A
2°C /min HEZ MM B E 1100C, FHFE S MR T
PE 750C , ZHANKBE A THRE 120 RFU
10mm/d #3 3& F Me 2240, B JF 26 AU 9 A R
KRG, 1C/min HEREEZR. KA L
we:, TEKHEAERY 15mm, KK 30mm 58
;‘;;“ ERE e BT AgGaS, B,

e 2. AgGaS, &k 8g 2 1 Jj 1218-56~e0

SHBRHE : BB Doa-d2m  ZS[E)BE. Dib-424.

RS .a=5.756 A ,c=10. 301A.

5 5,1020°C s B B ;4. 48g/cm®;Mohs B :3~3. 5.
Fetk RO HE MG no>ne.
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FEYCP B . 0. 47~13pm.
P EERER A/ m) AKX T :
2. 168642 2. 17534

ng = 3.6280 — 3777 1003 T 27 — 950°
ne = 4.0172 + Azlfzo7.41/1321 +% 1—6999;;'
it AR AER I T R A
A/pm no Ne
0.53 2. 6458 2. 6227
0. 694 2.5231 2. 4727
1. 06 2. 4508 2. 3966
5.3 2. 3954 3.3421
10.6 2. 3466 2. 2924
B3RP gl 3ok Rodud Sh ok
A/pm Qpm/ () X
10. 6-5. 3(SHG) 67.5 oto—>e
5.3—>2. 65 32 oto—e
2.1284->1. 0642 54. 23 ot+o—>e
10. 6+2. 65->2. 12 34.8 oto—re
10. 6+5. 3-+3. 533 58. 15° e+ore

RE-MEB AR
dys(10. 6pm) = (0. 15 % 0. 03)dss(GaAs)
= (1.34 £ 0.25) X 107"m/V.

HEBEREAY
d¥ = dysinfsin2e,
d% = dysin26cos2e.
LHEBNRY

711 : 40+/—0-2,
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Y, :3.0%/ —0.1.

fARE R RES T T&:

A/pm 7p/ns I/(X10°W * cm™%)
0.59 500 2

0. 59 50X103 2

0. 625 500 3

0. 694 10 20
0. 694 30 4

1. 06 35 25
1. 064 0. 02 3X10%
10. 6 150 10
10. 6 200 25

BRAER U B (@) :@<<0. 09cm L.

3. AgGaS, k& £ A& AgGaS, SAM N HERE Nd :
YAG BOLEW 8 OPO.

KEA S REHEOEE R .CO, BOEFMR. UK 9~11pmCO, ¥
FEAEIR 5.

Fl AgGaS, At HEE S 2~12um FHE. ELIER
Y62 Bk R, AgGaS, BME— AR Nd : YAG B R T i
17 OPO ¥, T 5 H A/t Nd : YAG E W dutk KTP. LN ghfk
M, AgGaS, X BH KA IE LM% R, Mdis(AgGaS) K
ds (KTP)HY 8 1.

B AgGaS, &R &1 Bg 255588 44, v T2 3 A F BOGE IR
FLLH 8 R T

6.-3.2 AgGaSe, f{¥

Wi 4% 55 (AgGaSe,) & — P E BE M ZL S E R E % ik b1 8l
F|H AgGaSe, faE M #ECEH . S B IR T LIKE 2. 5~18pm
T4 LRI P AL AME T 8.

AgGaSe, 8 4 [7] AgGaS; G —# LR —FF 1-T1-VHE
Yk Bk, AW R AT REW, BN Dud2m, RSN
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a="5.9877 A ,c=10. 8836 A . AgGaSe, ALK BT EHRKE 1&
A 860°C , AR AR HEZIBN, I c i MELEE R EREK
B%. AgGaSe, Rk — R R AR TRERERK T EH c W7
A R AR, B Rk A K R S B THER, I
2 Se BER ELBERARAMRBEERIBF HIERENL
220 R B, H AR R B e B M EDL Y R B BRI,

B 20 tit40 90 4EFR LK, AgGaSe, Y8 5 4 K BB B KH#
B, TER RGBS H ¢ 7K E 2B LLRHBR R AT
R HGR AR, R, ERARTREHEZERKNBE —LH
ME.

1. AgGaSe, & # £ ¥1 ERMBH AR T AgGaSe, B
i, B E R B A A R AR FOR & S R R T G

(1) AgGaSe, & &R R G M. AgGaSe, kR bR S )
Ga R ASEREH Se MAARTIHEN Ag FrARH, FHI,
WA K R, RER SRR RBEEN. T REH
BRI EFAT LW AgGaSe, ZRLEW, U
BHEZITTHEY Ag:Se Ml Ga,Se;s fERFRES R . WTUEREH
RAH Ag,Ga,Se fERFHEIKS K.

Ag,Se Fl Ga,Se; 7E Ag-Se fil Ga-Se R LA B ERBREN =
TG REA L AgGaSe, BB EZHE L . FELEGE BEAR
K, ERALHME, 5 THRIE AgGaSe, B{L ¥ B L, Bk, B
Ag,:Se Fll Ga,Se; &, AgGaSe, % R B, ¥ Ag.Se t Ga,Se;=
1+ 1 M HRBEATRC, A B BRI FE 1000C KA.

ey Ag,Ga,Se LR HBES K AgGaSe; B, B Ag,
Ga,Se ¥ AgGaSe, 7> FHLER LHTER, BSBEAFEAL
BHT ONEEERENGREZH P HEE 1. 33X 107*Pa Bt 3
THE, A THEN RN, B RN REE RN EE BN aE
RIEEZHRBEEHNRAEER.EEANERERAHR YL,
REETERPPH#ETREER Y 3~5C/min WEEARE
700°C, 4R iR 24h, BRI HEFEEFRE 1040C, R 48h, RF H
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RO HBIEE , BT #K78 AgGaSe, £ K.

FRERERFENTRE AXRBUABRESRLIER
ARG, & RBEARREE TR :

(2) AgGaSe Sk K. AgGaSe, BAARFTEFRR . HH
B HIEE e BT A R RS, M R EE R TS ¢ L
SE IR, 7 AT SR S . AgGaSe RRMIEKRA ¢ WA
& Bridgman 77 k. 3% £ 4t 1 Bridgman geofr TE EEfTocH.
e B0 G BEHDR B R G BEE S AR R R & . IR B
& ,7E 1000°C i B TR MAVER . ARRES®’ 2% ~5%, 7
DL SRS B A . RS B R HTIR A A AP A SRR, LUE
T B R b B A SRR, R BR R B I SRR

¥ [001 JHR [ B9 $5mm X (15~20)mm ¥F & B T H 55 o 2%
g, NS A S LR AgGaSe, Z K, HEZEE 1.3X107°Pa
& R REY.

R -BRREB IR TEPEK AgGaSe, B & BLERER
LW, SRR EPEE N T.(AgGaSe, FEE SR +
50C; FHEBEN T,.—20C, i ETEX K ER sem. @ —
A FEHRM O EHEE,H PR ABERSERAERERE
#3% 20°C /em, E K HREMT TP . FPRAZREMHEUE
W8 LT, & LA 1/3 Rk FORHE 4k, 1R B — KAt ],
RSB EFH L S TEDS SRS, e — IR TRA—
HRHE 45 T4 5 B SN 9 R BR VBRI 49

DA S5 A i R R T R R T AgGaSe, BRI
FRAORMEK. EREEN, M 50C/h WEEEZER. RAK
For gk, AR E A K IR AR AgGaSe, #.4.

2. AgG‘aSe2 ﬂ%%é@i*,&m[12,13,41,68~71]

X’fﬁz'& H }\J-C-(ﬁ :Dzd‘zzm-

238 B . Diz—1 42d.

S .a=5. 9920 A ,c=10.9963 4 .

% 5:851°C.
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R 5. 70g/cm®.

BEH T : 1. 83eV.

Stk R RS, n >0
FEEB:0. 71~18um.
HETEABER AW/ em) AW T,

2. 20574 + 1. 83774
—0.1879 ' A — 1600’

1. 39704 + 1. 92824°
— 0.2845 = A* — 1600°

ni = 4. 6453 + X

flﬁ = 5.2912 + AZ

HrEtRIREETIT TR
A/pm "o e
1.06 2. 7005 2. 6759
5.3 2. 6140 2.5823
10. 6 2. 5915 2. 5583

AHOLICEE A - Xt 10. 6pmSHG WM GLILAC MK 6, =52°,6, =
35°.
BARAESR M R E
d e = dysindsin2e,
dooe = doee = d3551n20c0s2¢.
ERENLERY
d3(10. 6pm) = (0. 37 + 0. 04)d;(GaAs)
= (3.3+0.3) X 107" m/V.

mERRE G RES T TR
A/pm r,/ns (k) THEFA I/(X10°W « ecm~2) ({E)
1.06 35 Bk 30
1.06 35 Zhk 11
10. 6 200 2

LMW B (2) ;0=0. 08%9em ™! (A=10. 6um).

3. AgGaSe, &they £ £ A&

(1) AgGaSe, Fa iy 1 RIMM IR ERBEKEB N 3~
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13um, B A HIE CO, $OE 5 . SR B E AR,

(2) FI ] AgGaSe, SIS S B&|E (OPO), KR
2. 5~18pm T ELE R P L IMET .

(3) FIFH AgGaSe, ik 1 B YIH B EHTH, T L A AR
CO, Bt £ K 55, 13K 8 10. 288pm 555 26 % Yy W (H RE BE 3%
BB,

(4) AgGaSe ST FINBELAI B RIRGH. H 1. 34pm
Nd : YAG B ¥OEM 2.05pum # Ho : YLF EH LR, BB
1. 6~1. 7um, 6. 7~6. 9pm F1 2. 65~9. 02p:m i B PIELE W[ IHH,
Bk b e BB 3m], WS Th F R 100kW, F &k 18% ., A
2. 05um B 5 W BOCH, BERITH A S BR Y & (OPO), BEHE
2. 5~12um W B NEETEE. LPEE T 2HEEER.

(5) AgGaSe, Gk A B KA %, R WL 3 1
R ALIGE, TSR EKEE 1. 2um £ 3 MEEKTRM
SR 3 3~18um P 7 B N A IR SRS S RE ST LA AL DTG, (R B,
AgGaSe 5 & B VE 4L SNE 525 (4 O TR 57 9 & A b 8

(6) AgGaSe & 7] F 3l il 1 41 41 378 72 i BE A%, 78 JO6 8
MEHFER AR ZHHR.

6-3.3 Ag,AsS; fhfk

AgiAsS; BAR THRMEBT RLEW, KBHN Cou-d3m, TEIE
PRt h , AsS; ZEH 5 3 35 TH 1R 1 5§ — UK R o0, AsS,; ZEP Y
P As N TR A 89 = J7 8, BT A X S 6 9 T U AR Y B = K % Bl
3.

Ag:AsS; B —BW R ABETRERER, EERFERG
BA SRR, B, P RERN RS A TREE,
XREKEFERE Ag:AsS; AR XH.

Ag:AsS; SR B FRU72T

X‘Tﬁ‘ﬁ)ﬁﬁzcsv-?ﬁm-

Yotk LY BRF n >0
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EICPEE 0. 6~13um.

I RAEX R Q/um) ;
. 0.4454 1733
o =9-220 1+ 5 1264 1000 — A’
0. 3230 660
2 o
me =7-007+ % "5 1192 1000 — A'
o EMREREN T TR,
Afum . no Te
0. 694 2. 9563 2. 6903
1. 06 2. 8163 2.5822
10. 6 2. 6960 2.5033
BRI FRR

doe = d55ind — djcosbsin3e,
dece = doee = d3yc08%0 + cos 3,
FELUCEE 4 - 5T 10. 6pm B SHG .6, =22°33".
ERERFRY
|d15(10. 6pm) | = 0. 13d3(GaAs)
= (1.13 £+ 0.25) X 107"m/V,
{d32(10. Bpm) | = 0. 2d;(GaAs)
= (1.80 4 0. 25) X 107"m/V,
d(GaAs)= 9 X 107 %m/V.

AR REMGRES T TR
A/pm 7,/ns (B FE) I/CX105W » con ™) (IR {ED
0. 694 14 3
0. 694 25 10
1. 06 18. 20 20
1. 064 0.02 6103
10. 6 220 50

LRPEIR M B X o (T =300K) P F F3&:
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Aum RiRAR a/em™}
0.593 e 1. 61
0. 633 0 1. 83
0. 633 e 1. 59
0. 679 o 0. 83
1. 06 - 0.2
9.2 — 0.29
9.3 e 0.53
10.6 — 0. 45
14 — 100
20 — 10
KRR «(T=77K)FFFE:
A/pm RRAER a/cm™!
0.593 e 0.89
0. 633 o 0. 81
0. 633 e 0. 64
0. 679 o 0. 64
9.3 e 0.25

KT R EE(B):F=2X10"%cm « W' (A=1.06pm).
Ag:AsS, gk R —FhLL I 3 % e i (R A K

6.3.4 CdGeAs, SiE5

CdGeAs, 8. 7] K A L R SE R TR SR A K, Bk p
RBATREBE/NT 5C/cm, SR A K IT R — R (11008 (<102)
75 1.

CdGeAs; Gk iy E BRI 1307801,

B :662C.

SFRYE B Dyu-42m.

FeHE  IE YR BRER n>n..

FEICI B 2. 4~18um.

FHTEABER W/ pm) AR T .

2 2. 2988A° 1. 624742
me = 101064 + 57 og7z T % — 1370
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. 21528 | 1.69222°
n = 11.8018 + g g +

— 2.6971 A2 — 1370°
Pt RIREET T TR
A/pm o ne
5.3 3.5304 3.6209
10. 6 3. 5046 3.5911
ARELRENRFRE

oo = deco = dzsindsin2e,
deeo= dy5in20cos2e.
AR UCED £ - %t 10. 6pm SHG M{LICALA 6, =52°,0, =35°.
ELRENFERE
d5(10. 6pm) = (2.6 =+ 0. 4)d3;(GaAs)

= (2.35 4 0.38) X 107*m/V.

SR OCRE R AT T
A/pm 7p/n8 I/(X10"W » cm™2)
10. 6 160 4
LHERKREB(OFFTE:
A/pm a/cm™!
5. 85 1.5
9~11 0.23
2.4~9 —
11~18 >0.23
10. 6~11.7 0.5
5 0. 4(T'=77K)
10 0. 1(T=77K)
10. 6~11.7 0.14(T=77K)

CdGeAs, ARART = mSYWHELHE BB E AR EY

(doe) TR R ) BRM —FL AN ERMIEMOBL, WA T A5
WO E.
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6.3.5 TIAsSe, Bk

TlAsSe, Sk & HATBA TSV BN —FasbEL e
B, [FT BT R — PP BB 0 B AU 7 O S k. X AR B L BB
1~17pm, EREHF ZH L KDP REMER 1~2 MER &
B F AN A SRR, 2 6B LM S ER T RAE
EAY R . TlAsSe, 5 KB & — M4 5 CO, BOERR & 1A E
k.

TlAsSe, Gk BB R FH H K TeO;,PbMoO, 5§ K175t
PERE, B BB AT R E AT L AN 8% MBS B S A AR, FEIOLITED
FaEBR. ETHE. SXERR. FELESFEAEENNA
YrA.

T1AsSe, Sk B MEE KBSk, Wi BLA R#, RBHREAR
i SR HL B TR A

6.3.6 HgCdTe, &i§

HgCdTe, Mk R —FLLIEBR FHEARFEA BTN, &£
MR EHEEEFERATHAEEENNA. BB ZHEATR
Z B HERFEIEN  PIEFE.SRH S EEN RS ER RS
EEMREEZ A IMER RSN,

HgCdTe, Ak — % 7l 5K B 45 44 % i %8 (8 35 (B Bridgman {2)
Sed K, A M BIZE % (CVT 5 PVT), B Hel, H#ER 0
HgCdTe,+Hgl, A £ 4 & HgCdTe, sk, BAEEKEERT
ARKERM SRR RS, SHRSRERERR, HERAAE
EREENBENEREGEEMMVEEFERK BEEERY
HgCdTe, &8 5 77 A /1 i S8 i e 45 49 i 0465 40 F 5 A s
PRI X FERL e s T SR AR AR B . Z BT A £ B X
B, ZERARE SRk AK R E S E KRN &R E 25
BfA L. AT HeCdTe, AR SET HEASHH S
W RS R REE RS BREE TN R X A4S
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ER B B, Hg?+ Cd* B T 9 B B 2 B2 % HgCdTe, f 4 Y6 i ¥
FA S . 7E8E /3R T 4 K HeCdTe, &k IERMBHRX
BEBHREERZ —.

B7E 1978 4E, RIRBE A 2 S VEZEALME 6 S % L2 8k
B 4 46 i HgCdTe, fafk, £ K H B v<{3mm/h, RBH RELEN
FE A H SR T o T A4 K i S k. 1085 £, 2E R R M
#5 3 % 138 HgCdTe, FH BEAKBE—THILTE. RET
1987 SEAERM T E HEBM T HeCdTe, KL MEHILFRE
BE.REBABESANER. 1992 F, X ERMTE E#WT
HgCdTe, M IE¥ B EiXE.

EAEK, B A 1 - UR=TA AW SRR T TR
MEH,EWMHAE A#ITT HgZnTe;,CdZnTe, #1 HgCdSe, 5 fh ik
B 228, iR T AR F B HgZnTe, M1 HgMnTe, &k
R RAE K. X RN R K EEPEREYES  BREH
SRR E G REE KA.

6.3.7 ZnGeP, &%)

ZnGeP, @& (7% ZGP Sk B—ARH X Bar R4 shE
iV KA E. ZGP BR—RA RV AN Eh =T/
B BBHN Dy-42m, BHE 0. 7T~12pm, 5 AR B BILLSH
R F R AgGaS,, AgGaSe, FH I, EMERANF RH
des = 75pm/V, 41K AgGaSe,, TIAsSe; # 2~ 3 £5, Pl EE B
W, 8T 0 L R aE 48 B S0 5 ELLSMER R IR A S B IR G
F A 1R & 84 B R BT 3R

Wil B A R 2 Ge, Zn FI P 4L % B HOBRER, 348 P Ry
BE.ETHESENERNAEE D BMEZSHY  RAEHNER
FXRRBPF, ETRABFAR . HEU 0C/h HEEFZE
530C,{HiR 24h; HUL 5C/h WHEHAZE 750C, REUFBEEK
$ 20C/h, FHRE 950°C, FEHBRE/MT, BFHEFAZE 1050C, 1H
BE/N R EHE—EWEETENE . EZ2V AN BH R XE

* 343



BREEE, LR E, S5 EEE, B . 20 8EE
B 4. 15g/cm®, 5 B — B, M X Yo K75 B, B4y
#E 7ZnGeP, £ 512,

FHK RS E R A, L ZGP £ 5 N EH, FT k8 Tmm X
10mm X 20mm K ZGP B 55,

ZGP MG RO NS BRFEFHSNME —ZMHB S E A
ERGREMEZ — ZGP X B2 BERGHAENBEKEER RN
3. 8~12. 4pm. OPOHI E W BI{E/MF 1m].

§6.4 CdGe(As;,_.P.), fil AgGa(Se;-.S.):
B

St T AE Lt SR &, 20 SR AE 68 A 80 42 il B i DU &Y
X R SR B 18 B R AER A FRY. Bl DL £ B IR e AR AL
VEEC 3 4 , B LB o R B DT ST Sk LA i 8, B FT RE e IR e
S AH {7 VU AE (90°AH S ILED).

St AARAT SN B A& R, BT R T LUGE
1 BCAE B YA R B R . B A CdGe(Asy-.P.), s TE
10pm AL AT 5T 3., 7] LASEEEA T 0. 01 R 0. 09 22 [AIFAEATT ST
SF#ME, X E 0. 01 1 0. 09 535142k CdGeP, 1 CdGeAs, BT
SHEEME. B AgGa(Se,—.S.): R — T S FE kA
0.03~0.05 # H BE P, T 0.03 F 0.05 4 Bl X 2 AgGaSe, F
AgGaS, FINIT . FHob, RARAT SHEYEERREESN
FERES R B — R AR, B SRR A BT B AT DL AT
B AR, U A TR R AR,

6.4.1 ERABERER
CdGe (As;_.P.);(x=0.1,0.2,0.3 1 0.5)Ffl AgGa(Se,_.
S:):(x=0.3 M 0. ) RJHTRABEIRTREERER. A4

BFRMH &S RFH, BRAMEK RERE, #ARS
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WA A EHR L HIRARN 10~15mm, HHFE —BHER
WOXRNTHEEASTHREIRDPRE, SREBHER
%, 8 TR BRI, R IR KON LG RIS
FORHAg R, B T —WR R A K60 EREE X, EREL, R
BB —EHE TR, 4K HENRR XA, &5 2 m A
KA TH EHRBRHE BES PR RHRAEE LB
¥, [7] Bt Bl b B i AL

6.4.2 EiSte¥RM—BMER

(1)CdGe (As;-.P.), fl AgGa(Se,-.S.); EEZERTH K
WG E R E B AN, B A R REX R,

(2)CdGe(As,_.P.); &I XITH R B K YT R IEHE;
T AgGa(Se;—.S.), PRI HT 5T R ¥ K A B2 MA(E.

X EH T RLE 0y B vk E BB T 5 . SHG AL
UGAL. 1 B AL DCRE M A R AE RN ¥ R P dew=d1usin20, Y 6=
45°8t, LA AR KM 1 MR ERIERECEZH.

des=dysind, % 0= 90K, REX B KE. 0 h RGNSk
BT BRI A duh iR ER R R

OXMEFT EHBYEBEOCERMATS . HERXSE
Tt Bl o 9 L I ST A

*'Jﬁi%?i Coz &%ﬁi?ﬁ,ﬂ:ﬁ CdGe(ASo. s7Po. 13)2 i%ﬁi%ﬁj'ﬁ
KEH 1. 6mm B, H WGBS R SAZLZ10IMERE
WesE AT AL, EERER A KN 19, 5°0, SHG AHX i 4 Th & B 3A.
R 10. 6pm KK CO, WHMAE,CdGe (As,.P.), MM I B
M OLICTAC A B R Ay = A KT B =« SENZTHINE
0.19 B, A8 5 B 48 A7 IC AL M M 49° W i E) 67°, sl i+ 38, 90°4H fif
VEEEHE S BLAE 2=0. 3 M.
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§6.5 MBEKERTEHE

BT B4R TR EXBGHRH— I, B8
R EBR 1 EBARSN HBRAL P& BB EHERAR K
BAFHRER. B 1969 4F Esahi R B FHRBERBHES UG,
ERMHREARAVEAERFRT XEMNERSTRMHR A58
BERFEMTERNRENE TFEMMEFESEH BN
K. (ST & BE LSS ARV MOCVD) 43 F RN E
(MBE)HAR. # 54 # f1 B T 45 ¥ M 715 LA SE 3L

6.5.1 WRE

& B MOCVD = MBE %545 A K W Fr gl B o LA B AN [ 4 R ER
FRISGHELAHMOBHZ LI EREEMHEEREMLER  ERE
MRS, mREEEERHEE /TR TEDNTYE B
T2 de Brogle # ¥ (nm B4, X F A AEEMEE L B
758 1 fig 2 T8 S SRR AR (nm) AR AR A

EH 6 Pl 43 R R A 4 S 1 A b ZEL B A R, SR R
A, OF T B B AR i SR , X A (6] 443 w0 3 A 8 o A P i
S MRS EEEM MR, HBRZE L, n B p
RUATH B, 0 5 R 45 4 ) R A i B Ak , X Pl R T IR 48
SR AR ] 5 28 R T R oy S A L, 1) R G AR R O B T A A
MEMBERMFTERTEXMNHE, FRERAH S E R RS
M, AT B R AEBEMER , AR — AT T AR FH Y
3 EEEPE.

WLEE , % F MOCVD #l MBE %47 R B 4 K 1 & fh il & 4%
¥, ZnSe/ (Zn-Mn)Se ,ZnSe/MnSe , ZnSe/ZnTe %448 &
M v e TR AR T BB R A A R Bt R K. AR I -
VEEHR LB REMEOER ERMR AN EBEZCHETE
EANREMR, AT RAAEREN A RO REES G, FEFX
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1 B A8 B AR » (8 A 1T 28 5 0 X e o L B — )
b oAbl 8

6.5.2 RF&H

X SEBREER, MBRTFEHNAE—RRE LZDIRE, W
FEEMBEA Y ERE BN, XS R YR T, AER
FHBOCSREAT RS, MR TERE N LR BIRE, &
— IR A R, XS AMR A B TR R 23T
gk R g 3 A EEZRRE . RART R BT B
FRMBETESI A% —FMTERTEN.

FHESEF CETFRENABKBT LS RKER TS
¥ b1t

AHMRTB R —FEONES TR A EFESHRERES.
1998 fE DI /RELH'E Levine FHEME T GaAs/GaAlAs BT B
LI AR ES. % A MOCVD 5 MBE HAR¥IW 4 & GaAs/AGaAs
B FBAHE. MOCVD 30 LS 8 4 K I8, MBE 34 & p18R
FAEEIERE XEFENERRR. — MK P, 5 GaAs/
AcGaAs BT BRI FI 284 £ R A4 FHRIMERE (MBE) £ K, X
P 85 AR K AR R S0 R AN M M B R R SRR IR T A 8K
KERBE. €RAE MY L% SHITRMOCVD) 2 —F#8
ERNRANE ENHETH. . ETFRANBET XS MEES, =
EEEEMH, mERERE. ENMKE, XURFRE MR
BUHHEAERFEZ— BT MOCVD B4 K HER K
HEZZSERHAEERE N E KRR SMERE, SEEEMR
KT,

LETANIT R EER TEWMBNHE, EEFERT
EBOER T E, B R T EBOCSM BRI F.ER TR
FE—EREBLABEBIBTHREE BNMRREBIINA. £K
KN 5] BE S 0 B sUbDRE VT BB R i S SO A8 R LAt Y L T B8 4
HIRBPrE.
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E-tE HHERELEREE

HHREMKEL . G0 TFRETNRMER, BT HT
SERIT. ARCERFRE&E . B, AHLRER YRR
LRI BB — AT RS

B 20 42 60 SRR, LLREH I RIENFERETRHERE,
MFAEVREYIERELEREEFHLAILAEHER 1~2 1
BES, ANEHIERR A RREMEFETRANEER
HEEKEERRES FEANYCARIHEERNT
Nd : YAGHOEEH . HAEKSPHRELHERES, B THI
P R, WLBRGR BE R4S, i 48 TR S BB 1 22 AR R IR
MM EERSAKESHFEAAET ERESERE, ERTE
BE S, T EE SRR, ETEEE LRXEER, FIRERE
FREELKPIHE N : YAG BOLEHREFEARNA . HHIEL
HFRENABAR—MREHF - HRMBROEYSE
] R .

20 th42 80 FEARLAK, RN R FEMCWKB T RBMEHE
B, UUNEME B R E  KARNEEB MR TEARY
MR, BHR K. & OO E AR E. BOLR . BOLITED.,
BOREE . SO LS R 21 BB NEAE T EPRE T
BER R EE AN A, H I R RBT 2 SR BOEE SR, L A 3k
3545 400nm P 1< BFUT B9 1K L B 6 IR, 3X 0 B X A AL AE IR A 4k
MERBR—FBKHENN, IURHAREVNEHRENEEL
RBF I Z—, 3 BAHTH RS X .

FEBAVARSAEBYEERBENTY,

(D BEYLRAEARER RN RBCFLRE, 2R %
P28 HE LB B iy S 5 3 T o A A R A T R .l AR R
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B A BRI A ST X R RLE UL S R IR B T RR
3 75 T A7 AE Y ) R

(2) fRPFEICIE B SRR BN 2 R LR F B M -
RESTFILE, BK S TRZEARENRAFEERBH KT
Pk, R @ik LR, B S Y i R R R
SRB, TUBAEBHRNE, LREFREAFEREBIRE,
MERF LSRR, W RRAEFHER .

§7.1 AYREKNEHRES ERKRFEMSE

7.1.1 HHASHERRER

AGRREZR T TFRE . ERETHENST T . S TH
ML IR ERERMESFaEItNE, mMEFLa TH
BG4S 1B Van der Waals @1 S48, HILEAF VL A&
BE—RERKEESDN S TERMBES .

FHATHERKAMBARANAKEHNWEESY REF
Mo THEKMEA, TUAH FHEREEE . XFHHREXER
B ARG 0 TR HER 7 2 SRS L R AR X BR v R AR 6
R .

LA B4 T4 R R AR, SR S R R R R, AR
M FIRERBREH, A TERERER, ERHNEER—
ANy FROMERAR BN S — A0 FRM T AL EERAEE—
&, B A HLE R P A T R HEAT , T LUE R A B A R
B, TR T 7 AL A i 2o PR B

BEBAVREEHIT U Z R HORERE, EH

Stk EFEE B P2./c, P2,2:2:,P2;, P11 Pbca ZS[A1BE)

R AN EERL, A5 B H 5 A 50%, X X FR O R & KU,

BFHZRBAEE P2, ZHHFH . ULXEERFREEEF 2,

Wi E, XBEEMN TFaitriTM AN TR EHER .
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AEXMBHONSEARREATEFRFNER, UEARRKY
A AR, X R TRIT, R A TR R A ERC AR
ER—AF G R

LR Y2 0 45 1 ) A R R T ST AR L » BT X TE R B
DR BT IR X R AT R LR R AR — P R,
RS TR BT R R — PRI BE R R . X T AR L0
AW F ARV, YRR G, R — BT XE RO 8 &
P, B0 R BB AR 4% 4> T 18] A9 AR L4 ok B A R 1R B9 FAETE MY
R

7.1.2 HHEEERYE

O FHRREL, FHEREE%*RENTFREE LR
SRS . KAV SR RDREBIE. EEREMSHEE
KEFE, EXEFER, UBREERBRAGERBRAYT
2 RBRIEWEBAEA .

BREEKEIGE, TH N REREE EREREMES
B, XEERKRFESEKEVNSEMKBREEL . AKEER
HERFEMTLEKRER, B, A KBREWEZT, i
AERAIES I REFERTRAE, Ak E KBS, %
HMERBREENSEAE, MRERRBEARTEVL&EMX
BYERE . IAFEMNR, KEPEVLREARET K, BT HEHEY
BREZAEMHARMENER . RABBEREKREIL&E, Rk
FHBRRTHEEN. IAURAZIFTEKHRMEEES X
Hrxgh MHEUXRIEBEETERKRERTEEXHRESER
BB AR R R, XX R T M B R TAE MR R A, B 20 i
72 60 FALUE , AMTH T NFVL GRS FRIERIEEMBAZ
S BERAER .

B RK A VLR, XT3 RiR Rk (BP Czochralski #:) 1
5E IH] % [ 3% (Bl Bridgman f Stockbarger %)% ik, XEHFEH
MY TIREHER PR, BARKFERELEREREZR, B
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HERHEHHRETRENSRE, FARNE, B TANLRER
1A RS RSB VEIR , BT A A PR AR A K R R
HRGEEMAAERFRRIIGSEEAFNRENERS
BB, BT IR AR S TR, P R R K
BE AESENRAEREES HEREEAESRTHER
. FERBE P, B RS B, LR R EKRE
HIE AT, BOM & KRR SR A LR R RE— Xk
mr—.

SHEKIREVAR, ZRAFHEE, X RS TELER
Fse A HLR 4, (B R~ S R e R e i, R AR
B RTHRB lem® R Rk .

BN, BT S BB A TR Y TG S8, THL
RARRLE, WTTARIE T AR B TR B B, bt i 59 R i
ME R T BB K0, B 1S B S P U
FILEES, AT A VLA i S MG A KRR & . &
T 5 T T R OB SR R R R R 5 1
S5 B 4R 5 DG R 2 JE B DG, 25 T AR T R sk i XL et
R IR E L BRI . EEERS
M JE LR Ve B S 88 0 FT AR AT B AT 1S B AN T e LA
FE RSP R E N A, EH X ARE A AT A
Yk S W TE A ER, BRBH4RE .

7.1.3 FHL R4 AE

FHIHEYMRES, HZFEHM . BRLHOFINILEYF
BB FERUSYUREHE T FREWLEY
F A EWERRLT SO ERARHETH LM NAEE
%, BERABINRENS THETRERNHTS, ERLEY
R R

AN

c=C
/7 N
R R

HRAEEER, EWKRLEED HEREN
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N / )
cC=C ,BQER-OH)MEAMHEN N—OH,B | 3]
/ AN R—C—H

~ I 0
E’ﬁémj@—c—H,aﬁ[ I }E‘J’Eﬁﬁm%}
R—C—R

—c—(”:—c— msas b X MARMERANEE, VERT &
A SYRATEY - JATTRR T EREVILEYHRE .

EBAENE , AN T AL S o TR, &
B A L 3E S O 22 b B 1 Tk AR B R R, AR T K B BF
RTAHE, I RM RARFH BME , BFFRINEIILEY S
¥ SEYAL S YA S FREE AR, 0 %, B, F LR
B E TR R+

BB A MR G GR R VLR B R X
K MR IR B EIREK . S RENESWRMES
FROWE . AN SRR RBN &, RE
B W BB 2B AL &Y , B B 9T 18 HLBEBGE 8 B 0T 45 04T e BF
STRY SRR T Bk, 3 B P B A SR Y B A 2 ﬁ%ﬂﬁﬁlﬁ”
E A HLIE R REHEITRR

§7.2 APLERREREIEFAHE

MBS FERHEIORE , AR TERERHHIL
FhEY, ERHFBEIENBEIG FHRIMENSRETFHR
MR . BHEXFEENANRITURARFREE T,
AR FEEN ERAVAE T, TRNRERE T AN,
Pl A RIS, ER RO T, EWPEEZ FRE JEFEER
BEAMRSESLRE B FVIHETRULE®REN, AER. A
ERMEERETHREI B R R L -

B4 AN R A R 2 @ik, K BRI Rk,
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RADVECHE NI S . 20 H42 70 FERE, AN B LR
BN REENTRFHTRE LN FRIEXRSEE, R 20 HE
80 LAY, AN BB M ERRE BRKGRE EERBRES
HETHE,FZESTIBBERNAER . TENEBEARBME
PLETIRERR .

7.2.1 —KEPBELE

— 7k F BRE8 (HCOOL.i » H;0) f4& (monohydrate lithium for-
mate crystal) %% LFM & &k . AT B HLEEEERMENERE
MAEBZHTUEEFRERXEEK EFEF - KFRA
(HCOOLi « H,O,LFM).,— K B & & (Li,-.Na.CHO, » H,O,
LSFM), BB 48[ Sr (HCO,),,SFA], /K B 48 [Sr (HCO,), -
2H,0, SFD]. — 7K HEg &8 48 [ LiSr (HCO,), » 2H,0,LSFD], H &g
1 [Ba(HCO,),,BFA]. HFB4.[Y (HCO,);, YFA]. “/KHBEEZ
[Y(HCO,); * 2H,O0,YFD]&E— R ¥ fifk . EXEHFEPR—K
B R 4E (LFM) SRR 58 B &1, B 4E 20 t42 80 R4, Afi]
B A R A B BOL RS A, EERR T LAE SRR .

20 2 70 FR P, Singh FERIAT LFM RERER R
R BEEES R T AT HRERGE YT EER .

LFM @B H AR EE AR SR, B READE
SOER, BAE BREEE , X 1. 064pm By EESF Y63 #: 2] 0. 532pm #Y
REFCET , B JLF R KB AR H , 78 & B Btk A AL IT
BLA&M T, B RT K8 S R A DI ERR T, Brill &
B A5 56 B 5 B T RO/ T Z e

2 (LFM) : 1% (LiIO,) : 1% (HIO;) : IZ(KDP) =20 10 :
4: 1L AN EIRFEZ A E N, LFM &AM M LR Y
KDP &/ 20 % .

1976 £ ,Hansch %1992 ] LFM SR8 &6 I BrE A B & 4
X B R M 4800 A B St OGS AT A5, W B T &K
F.EEFETHESKES . HER T X —REFLMER . 1979 F,
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Saiken ZUISR A LFM §& BL3h e i 31 i — 25 B 348 A DL AL A5 33
£%,358 T 240nm B 350nm 34 % B N AE L TR K RSN
¥ . BEFS, Wyatt 25U LFM @ik, KB T KR & ko 38 &
W A, 0 R v 3 2 X 1R B B A A B B, Y B R T A
1ps IEMHE 80ps. M LR X B HELHE,LFM REERREBOLH
RYyFHE LRI TEEMNER .

1.LFM & #2011 LFM @&#&—BRAKBRZ SRR
k4K . FE L B (HCOOH) . & 8 /L8 (LiOH) SR MR
8 (Li,CO) MBS K , 853 T 5 R A B Rk 8

HCOOH +LiOH —>HCOOLi+H,0,
7
2HCOOH +Li,CO; —>2HCOOLi+H,0+CO, * .

LFM %W pH {EN 6. 0~7.0. ¥ Sik#E. += EYIEHRE
Sk . LFM R4 KB EREN 50~30C, BEEHEKY
V6], T O A o PR B A I FE 1 %6 LF L LFM ik SE
& 7.1 R .

B 7.1 LFM SRERISNE .

HT W bR SRR ARV, TR SRR
R FLRBRERE R, A2 BN T BHMAR . HET
LFM &R (0100 H. (2D E M AEK B /1% . H X LFM & &
QIO AR, #H1T T L WEMBR . 7£ pH=6. 5 ML, E£iR
X4 303.15~318. 15K [A] A[ KRB R M LFM B & . H&AEH
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QOB K ERRNESRAE T, AR EZEERR; EH
RMESEAET, A—RENARALELIRERERATESR .
FEEAAE T, SRR TS R R 2R R R 1 A 3
s, R BN R ERERRES AR .

2. LFM & 4k 89 3 S b 4 & 1)

X'Tﬁ:ﬁ:aﬁﬁ!CZU_mmzigrﬁlﬁﬁcz_anzlo

RS .a=6.483A ,6=9.973 A yc=4.847A ,z=4.

1. 487g/cm®; M .97C.

etk A, 2V, =123.9° (1=0. 532um).

FEICPEL 0. 25~1. 2pm.

FHHE 2, =1.3593,n,=1. 4673,7.=1. 5035

(A=1. 064pm).
P EABRER (A/pm)
7o =1.4376 + 3 —06?84112322601 — 0- 00054,
nh = 1. 6586 + 52008 g 0127,
nt= 16714 + 3 —06.532221464 — 0.0153%,

AH AL ICEL /

% 1. 064pm—>0. 532um W}, H
I #.6=66.0°¢=7.3°,

I R .0=82. 0°,p=0".

3 0. 532¢m—0. 266um K,
I #.0=66. 8°,p=27. 4°,

I & .0=090°,p=45. 4°.

A 1. 064um—~+0. 532um Mo. 355um B, H
I #.6=66.6°,¢=14.0°,
I (A)H.6=90°,0=14. 6°,
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I (B)H.=90°,¢=36. 8".

EEHEAERK
ds =+ 0. 3d;(a-Si0;) =+ 1.0 X 107°m/V,
dy; =— 3.5d,;,(e-Si0;) =— 1.16 X 107%?m/V,
dy =+ 5.1d;;(e-Si0;) =+ 1. 68 X 107?m/V.
BHRIAERENF R

2y Tl :deco = doee =dsin’@+dycos’p,

yz T : doco =dew=d 51500,

xz P :0<V. dowe =d3sind,

zz Tl 0>V . ydoco=de=d 3500,

BOEH G R{E . 10°W /cm? (cw &8T5 A=0. 488um).

FAHFRBEDWT

T KA. % LFM REMNEXKE SN 18mm B, X A
STY1000 8 Q B Nd : YAG AR #E1TM &, WK A 20ns, ME
# 7=28%.

T %5 . %4 LFM SERMEY K E X 12mm B, 73R A SJ-2
B Nd : YAG BO6ER, BK Ry 20ps, TEM B, R FR KT
1. 54MW /cm® B, Fril 786 7=231%.

LFM RAEEBERKNZESP G5B, £ 81 CH ER M
K, EF SRR TREIEE, REARAHWE TR AKTMENA
B, REGHETK BRETHE. BARNFESEIER . 3T LFM
Stk 5 T, B, 72N 2 BB KRR .

HEREL RY| MR R LB FIAR 7.1 4 .

3.LFM &4 2 £ Ri¢ LFM REATEHTHEEH T
T, T H & A S BRG F4&4 . X 1. 06pm BOEWA]
L= NEF SIS . LFM S B EEB. a5
B . EER L, LFM S &M #5558 4 748 20 T2 80 4R
VB ERR .
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#£7.1 FRERSAGHEEILERD

RiEE | BREER
d SHG & 4 B E
fh ik HEE Ko Jum
¥ Lt KDP k| KB
. 2~1. KDP ¥ 20 00~ 600] /cm?
LFM U S~ 0.2~1.2 B 20fE |5 cm
SFD H. KDP 1 LFM | K&®K 0.25~1. 4 % 0.532—>0. 266pm
WS PRE | REE | | AR IAR R TR
HERKE
LFM &9 20
YEA LE T %7 By 20 &
YFD AR 0.25~1.0
R | ’
BFA Eii%iiﬂ ;Zg 0.22~0.9| KDPf#5~64% |>200MW/cm?
LSFD| BEX, ARKH ;zg:: 0.23~0.9| SFDM1.54F [>200MW/cm?
LSFM H LFM g AR 0.24~1.9 F LFM
Rips BEEE | )

7.2.2 ERBEKHG

B S (COOK-CHOH-CH,;COOK - 1. 5H,0) §4 4% (potas-
sium malate crystal) R # KM &4k . 1982 48 ,Schuler 1% Rk &
B KM @ik B FIERME W . X R AR R K w3k

Ek.

KM fkfy EBE# R 70,
MEFRYE : HBE . Coom.
Yotk TEYEE D& 2V. =131, 1°.
BV B . 0. 24~1. 3pm.

AR R (pm) ]

n: = 1.542 + 3
n, = 1.470 + 3

n.=1.339 + 3

=360~

0.

82994

— 0.02013561°
0.

74732

0.

— 0. 01803649

85194

— 0. 01428025°



Pt ERREST TR

A/pm nr ny ne
0.532 1. 5606 1. 5060 1. 4954
1. 064 1. 5450 1. 4931 1.4838

EHAE R BB (21 yrz B a,byc)

zy Tl :deco=dysin’¢+dsc08,
A oo = oco =d 315105
vz VTl : doe =ds1sind,
doce =dece =d 1381020+ d 500520,
zz VT : (<V.) : devo=dloes =d12c080 —d3;sin8,
zz T : (6>V,) :doe =d120080 —dy;sind.
FELRENFRE
|ds; | =1. 4ds(KDP)=6.1X10""*m/V,
|dss| =5. 3ds (KDP)=2. 3X 10" %?m/V.

7.2.3 WEAKHEE ARG

COONa
g & (dis-

BEER KRR — 84
NaO;S H - 3H,0

odium sulfosalicylate trihydrate crystal) f&f # DSS & k2~ &
R—FM 2 REM N, R IERE N E R, LR B R EH
¥ .DSS kB A TR, BN Cop-mm2, ZR BN :CL-Pca2,,
MIEH.a=23. 0584 ,6=9.3304 ,c=5.473 A ; N EMPH
4 4~ DSS #+F . '

DSS @ik R HEBRRENKBBRPER . EK&EY
R K R (SR K R 87D 5 S S L& (NaOH) H1 I
i ) 78 , HR V KHh

COOH COONa

Na0;$S H - 2H;0 4+ NaOH—>Na0;S H - 3H:0 .
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sz . HUAY DSS KK EEARKEZGWT .
(1) BB ERRARE R 40~50C.
(2) KB pH HAE 7~8 WEN .
(3) Gtk z B P A A K A 1. 0~1. 5mm/d.
(4) ¥ LA oo Y1 RR
Mol R T ALK .
3R EREE
KHEEFEREXERNV.DV.>V,,
bEE W pH BB EMB R
it M &g 3, [100] A0
foto]m Ly EEEK,
T RFERAEREERES
MR .- SRR, R ERR
BT 1A
Bl7.2 DSS BHMBEIE . DSS & & /Yy FE 8 ANE a0 B
7.2 B -

DSS B%ﬁifg'&ﬁtU—F:

BEKIBE .80 C UL L.

SERE .310°C.

FHIPEEL 0. 3~1. 06pmGELHE N 85%).

JELRHENE R Y dsy=1. 25d:5(KDP).

SeHi5 B E : ~400MW /cm?.

M E/NF TGS RN HE R .

DSS @&KFE 1. 5pm P ERO AR HBAG B, BT LB E 1
RSB B R BN AR .

7.2.4 L-MEBRREHILAHG

L S EmB B[ (H,N),*CNH (CH,)sCH (NH;) *COO~ -«
H,PO; « H,O]&& 4k (1.-Arginine phosphate crystal), @ # LAP &
B, ECR—FBREABUEZERGE LBERS PO M EVR G
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o(5) N(3)
ol VYA
o1y c@3) OO
e Pz SN 4/
0(6) c2) (4) N@) -~ f )
\ 7\ )
®/ u HH H
H-N(1)
H H

& 7.3 LAP @&+ L HER> THHE .

BB TOARMELLRE, KEPFFFS FHMERLSN
1:1.L3EB (-Arginine) 0 TR HER — M RER KW ERE
M, 7.3 Bk . TR E (—COOH) M AT E (NHCNH,

NH—) BB H 24 X 10 %esu BT o) ©0)

R BB REE (PO R— A0 N

BRI TE A, A 7.4 TR . BT 7\
H—0(3) O@4)—H

(PYSERALF sp® AL BLIE T A 19 1E I
AR L, 2E 4 A P—O @B HHAME B4 LERRAKT
Bk, T BT BUEE . L MRy O EAMARE.
T (R B S B RAR B BT  1B A% S 0 HE B O 10 , X B Rk B R
TR AR 1 e 2 R A ), B4 F SR A FE AR AL BT LA N
B4 TR IERER AL R B O TR 2 A0, B S i AR 44 %
22 R W] LA S 2 SOV 4 T B e D S R i T B o %
R, 2R L LAP ST B SR IE SR Rl L
M T SRR AR IR R LR BN 0, H R
B B PO T A TR/, T L KSR BR A T4 SR bk g JE vk e 2
BB T RREEA -

1.LAP &t A £ L WEM T i E A B KBTS . LAP
SRt K R LR « HoPO,(BEEAD =1 : 1(BE/RH)
ER . BITRN L EERABELE KT, ERS B HE R
T, B8R H.PO, %W, 1 T LAP fEK A MRt L 4
MTEK TR R RN, T E T EEBE LAP MEMRR,
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BT, LAP ¢afs e pH E) 4. 3 24, BRYE .
LAP & #0568 2 SR MR R R AE R HF AT R 2
WIRF R Gk . LAP &R SMEmME 7.5 B .

(070)

B 7.5 LAP S&HISNE .

2. LAP &4k &9 £ &bt Jjj (14-27-28]

X FRYE . B Ch-2.

2 [H] B :C3-P2,.

S . a=10.8340.024 ,6=7.91+0.01 A
c=7.3240.024 ,8=98.0+0.1°,
Z=2,
V=621. 9(X0. 1nm)?.

Ho#h: (J/mol » K),159.

a,;, —1.75,
MRS, 107°/K) a5 9.25,
oz 0.96.
SRR EE 1. 53g/cm®.
BEKIBE . ~121C.
WALB . ~114C.
Mohs ﬁEE:Z. 7.
ETEH : (100},
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HeHE YA , 2V, =141°.
BB 0. 24~1. 9um.

P EEBR R (A/pm)
0.0117
Z = ~o - . - - IS Az,
ni = 2.2430 + FT oo~ 0.0111
0. 0158
2 —_— e VIVO 2
7 = 2.4400 + SR — 0.0212%,
0.0177
2= 3. e T3
nE = 24500 + 3“0 — 0.0162
Pt EHBENTFFE.:
A/pm nz ny nz
0. 355 1. 5332 1. 6078 1. 6211
0.532 1. 5116 1. 5792 1. 5882
1. 064 1. 4973 1. 5589 1. 5674

YRS y VP IT T REFE o8, HEET o 815 ¢ #,c
5 o B KA B=98",c Bi5 = BRI A I a=35°.
AL ICAE 7 e R AR R R
zy V1 :dose =d,5c08 0,
doee = dece = d 351N 20,
¥z VTl :deso=d3sin 24,
doco =deoo =d1c088,
xz FH (I<V,) 1doce =deoe =d 008?04 dy38in*0—d4ssin 26,
xz FH(O>V.) :deo=dc08*0+dysin20— dygsin26.
AHAL VT AL £ B
% 1. 064pm—>0. 532um B, &
I 2:6=53°,54. 5°,24°,
¢=2°,9. 5°,90°,
I3%.0=32°,67°,90°,
¢=0°,56.5°,60°
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34 0. 532um—0. 266pum Bf , H
I2.0=29°,62°,90°,118°,
=0°,49°,51°,132".
ELRHEFE R
dy=2.14d3(KDP)=9. 31 X10 *m/V,
d2=0. 95d3(KDP)=4.13X 10 *m/V,
dyz=1. 03d3(KDP)=4. 48 X10 ®m/V,
dys=—1. 50d: (KDP)=—6. 53X 10" *m/V.

HWOE R BES T F &
A/pm Tp/n8 I/10°W « cm™?
0. 526 0.6 60
1. 053 1 63
1. 064 1 9.8~13.4

BOCHERNE,7>38.9% (0. 532pm—>0. 266pm ).
KERKRBIIT TR

A/pm a/cm™!
0.532 <C0. 001
1.064 0.1~0.18

3.LAP % t%h# £ Mk LAP AR —FEEERMHH
FELEARERE BRLABREBR Y EIFARE R B,
1. 064pm FYEOE, TT L BLAF M0 . = (S50 DU F2 50, R T I L S R
BERS RARFHN AR, DA ANNERATECRREN
BiEMMZ — . LAP,DLAP &Mt RGREEI NN AT
BBOCERRED . AR, FATS ARE .

7.2.5 fift LAP ffk

Ak LAP # 4k (deuterated L-arginine phosphate crystal) f§
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# DLAP & & 21, {4 FX 7 Bk (DHN),CNH (CH:);CH
(NHD; )COO~ - D,PO; « D,O.

DLAP SfE K75 LAP Sk R, R A B HIK
(H,0) B HEA(DO)TIE - LAP & ibd Bk EE+
FENLE 32 BEB AR (HL,PO )M H,O 4 F, 7 LAP & FHhitE
19 4 H KT, B+ H;PO, 4+ F9# 3 N H ¥ A HEEK H, —COOH
iy —4 H 5% H, i (NHCNH,NH ) L H A H o415
®H.E8KHO LEFHAMEEH, 8 AMEERH #Z 84

W H ML 3R Z— 2R %R Rk » % DLAP ghfk o

IR BE R E B9, AL Sk Y AL BE X d AR A R RE OLH
T X F e Y U K Y RIBO A BV B B YR . AHXTF LAP Sk
TS, MASH LAP(DLAP) @R 5 1. 064pum I8 #9 TR
H—EBENMWE . .DLAP & 74k B & i & v % B & 47 4t
B, H AP AT E DLAP REEH P RABIIMNE .

DLAP @M EBHERNT .

SR 5 LAP SikfHE.

Yotk . 5 LAP SRR FRIE].

H. 4 (J/mol » K) :159.

a;=5.74,
PR EB(107°/K) s, =0. 87,
azi;=1. 83.
BIEP B .5 LAP Rikp .
A FEEME R (A/um)
2 _ _0.0118 2
nl=2.2352 + o — 0.006834,
2 _0.0150 2
n) = 2.4313 + H o e — 0.01434,
. _ 0.0172 .
nl=2.4484 + oo — 0. 01158

P RRBEN T T &
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A/pum

nx

ny

ne

0. 355
0.532

1. 064

1.5298
1. 5090
1. 4960

1. 6043
1. 5764
1. 5584

1. 6167
1. 5847

1. 5655

fE 0. 4~1. Opm W B X 8], S AR B9 47 S RBEHR B T R4

2 42X 1077,
% — -5 —1
a = 2.4 X 107°(K>™1,
on, -5 -1
ﬁ" =—7.2X107°(K)™.
JERH I REAA RN REAITH, U R AR
HHREES LAP S&HEAE .
ARG BEN T T &
A/pm Tp/ns 1/(X10°W * cm™2)
0.526 0.6 67
1. 053 1 87
1. 064 1 9.2~13.0
SR RPN TFTE:
A/um a/cm™1
0. 266 0.07~0.12
0. 355 0.02~0. 05
0.532 <C0. 001
1. 064 0.01

DLAP @A BRBECER LR PREBRENRERE . 4%
I & N 87IMW/cm? (4 8% )t (A= 1064nm, n = 884ps) I £ 7|
DLAP G fk#E i b, B3 T 58. 2% (I BEH)HEEHE .

DLAP #tk e LAP B REERM ARG BE, 2R X
DLAP @Ep ik RE A2 B N IEME ;W LAP fE+HE
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— AR RS B AE, EEROCRA R REA S E
7B M AR, TG 198 4 005 OB (L R A, FR1 Bk, DL AP % b 7E 3 O S8
o B I Rt

§7.3 BEERAE—RRGE

B K 5 ik —— R E[CO(NH,), J#4 44k (urea crystal). Bt

7/
R RRBRA T 4, E —C—OH BRMMEFEEREH .
LR PR RENEE (O HEE (—NHY ARG, U™ 48

7
Bz ( —C\ ). RELEAYRE THEN—F. EPFEERER
NH,
[CO(NH,),], (urea) B IR ¥ (CaH;CONHCH,CO,H) . 5-fif§ i iz
o)
RG-Nu)f —HER /c“:\ BFiK . X
MeHN NHMe
e, DR B RERIER I ER R VR, v E BB GE
DLV -Saal
RE SR R IR S, 0] #R R BE — ¥ (carbamide) g & .

Ry 2 S R H - REBERTIEN & E, S8

/C\
H.N NH,
H Dy-42m, BN D3-Pa2m, Stk BB A 7.6 BF
7 REBBERERME 7.7 Fix .

REMAES KDP RGEMUTE , RRABHERMAR,
B EE BB 53 A/ IT 5 R B R, B W B B
ABIFSMER B, B AR TEIEIIMEBM B e L, &
PARIHX R R B HEAT T KBBER .
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7.6 RESENBEIME.

B7.7 RERKHEHER.
=0:1.264 ;C—N:1. 344 ;
N—C—N % £y.118°; 8. N—N--0=3.06A -

1977 4, BanerlePY W B R T RE MK KIBRA KL .
1979 4 ,Halbout ™ 5 B 55 T FR 3 & (4 5 SR 1R SURLRE , 3K I8¢
KA[iHiEF] 229nm, BB T 2mm B R ERBEXN 224om KB
HEEHEIIE N 1ImW. 1979 4£,Morrell ZPUHR T REREE
BB IR, BB T TN BT 0 B 9 BB Yoo Yo = Vg 1980 48, K-
o= PR T REAAEER T TERBENER 4. 5mW W E
3R, BN 212. 8nm WL BE)S B XOBRIA T RERBE=
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WK CERERE R M EEAR . 1984 FREXEARERKEE
GRETRERELEXRSBTRY OPOW N BHESILHRT
R & & ki) OPO M\ 498~1230nm B LA, OPO H R MR
BP 23%ZE A . 1985 EFEBERYRENH R EKERE
% & R ~F (44mm X 36mm X 68mm) JR & 8.5, f A A B A B H fr
R A KT, LU XA KRR R E A

1. AEZHAERDY RREER—FREFIRE, — &K
K VSRR R A R, SR (U D) X W 770 R SR A 1 BURR , SR
WA X R KRR AR T IR E kg — A R @B, LR
FARF BEFIXT G KR — R R TR . RELEKPH
FEMERK, INTE 40°CHY, 100g K BT HE MR 165. 3g IRE , Bk, &M
KER TP ERKRESE BREREER, — B s KRR
kX FRETENH . REEZEBEBRPHEHRER/D, I
40°CHY,100g ZBE{LREVA AR 9. 3g 24, R A X Pl SR AR K £
et A K AR, B TR ERK . REEREFTHER
JEE S, 40CRY,100g FBEA HARIR K 35g, H L IEFE MO IR R
R, RERAHRNE R TEER, ETAEKHRREXR
HIRE R .

ERKRERBUIEASENRESEN  ENFBE-2B 2
BE.FE-FERE . PE-RAN. PE-RAE-TRESERANRS
HH . RE &L HEh0H i (CH,OHCHOHCH,OH) ¥,
&k A BIRH =z mAR TAKRBRRARTREREK, X
HETRERTREEGEVNDEHSHIARESASHEREES
EMGREH BN . R EERBENBRER FREREY
L1107 MMEEKARABIER&  SFEANMTLAHESE, BT
H B e B AR B AT B, AR AR R E T U S PR BV R
HBRERAEIRABR FEERZLEMSBEREHTES,
W RBABRL SR AMAE, ERRKE , TEEANE
B A, PR 3 B M A S MR B, SR A BN . AT
BB AERKEE Y RBRR TR EREERT RS, B
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20 A A B X ROV R PR SE KRR A i , TR R B AR
ERAEKEERNERT K ERBERRNAFE, REABRR
REE . RERAETFREKNRE, EXEEREE T+ 8E
.

2. Kk Bikeh £ £ p g 00~

Y5 B .132.7°C.

WALYERR . B B SR T K.

fEFETE : (110).

BHWERE.7.2~7.8.

Yt IE Ve BB R o n >0,

&Yk B . 0. 2~1. 8um.

FEEMNAHEXEREG/pm)

. 0. 0125
"= 21823+ p o oass
0. 0240 0.0202(A — 1.52)

z = 3 3
me = 2.51527 + % 0703 T (A— 1. 52)? + 0. 08771 .
I ENRRENTTE.:

A/pm no e

0.213 1. 7308 2. 0155

0.226 1. 5777 1. 7575

0. 355 1. 5207 1. 6580

0. 532 1. 4939 1. 6098

1. 064 1. 4811 1. 5830
FRAERHNFER

deco =d3s51n20c05 295

doco=deco =d 3sinfsin2¢.

ELENFERY

dys=3ds(KDP)=1.3X10""m/V (A=1.064pm),
d14=2.1d3 (KDP).

R ED
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Pa FAEREE T H (0. 283W), 5, HEBHBMAIIE (. 83W).
¥ 0.532pm—>0. 266pm K, 7=19.1%.

R
74 =1.9 X 107"%m/V,
Y% = 0.8 X 107%m/V,
FEWMGHEFF TR
A/pm Tp/ns 1/(10°W » cm™2)
0. 266 10 0.5
0. 355 ‘ 10 1.4
0.532 10
1. 064 10
RERKERBINTTR:
A/pm afem™!
0.2128 0.1
0. 266 0. 04
1. 064 0.02

3. Ak AR RANE REFEBEZRT ELHRIME
B RE i, 7 20 42 8o ERPM, G —HEZAT=K. 1
WARYRE B &, FFESERE T RRRENXSBIRGHNA,
A fEX—FM@EAEEEREENEZENR . 5%, &1 T BBO,
LBO ESMEMBEAHRENERT S, MZRERES T H#,
AR DL b T4 B, T RE K T ERIREA

§7.4 FEEMAEYREK

1970 4E Davydov MR M R EH Bk, £ & T JL+#
BHAASYHEIRNGE, B T BHFEBEL, S X8 Chem-
1at%), Ouder™fl Zyss &M —E MU R B, A IE— I EH WS
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%%P‘éﬂlﬁﬁﬁeﬂ’ﬁ’#%&%%ﬁ,%ﬁMﬁ%i{%%ﬁﬁHﬂ%ﬁﬁﬁ
20 (B MR 4 0 AR T R AR A B0, UK 43 F XS R B R A
HRREA, XHRAHBELTERATRAAREAREENE
WGk . BT IR G M 6 % AT A X 7 A K R B R
EHEAEHRMERER TR ZGEARNRE, B TEMAHE
%, EEXRERATERRNERBY . EREX—BHRBEN
mitEm LA AR ESAR, RAMFEKH —HEEHEE
MEYERR A EREBERE .

ST AT 4 W 5545 (benzene derivative crystal YU 4133,
FERF ESIATR R BREE, F & BURE A i T BT BUESS 1
R A A CIEVARSRUAL TR 3: 0k 4= P 2 PN e 314!
FEMEWH M RARO X PREHBEIN, I RXEHAE,
MZHMAERBEEAYERERERAERET -EHERESE
X.

# 3R b A BUREE T LR M 3 2 P . NMe, ,NHNH,,NH,,OH,
OCH;,0Me, --- ; 7] BL 2 % £ # H . NO,,CHO,COOH, COCH;,
CF: % . BREMEFHERMEFREDH _IRAERNEWR, £
ERHRAIEEREN: (1) BEENFRHABAE, 0. —NH,,
—NO, S HE M RAEHTERK, TR 5EF o BB BN
it R ARG RIS () RREME - RAENTRS
EA# ()R FHAIMK/PIE—, —NMe, ZHREEH FEHA,
—NO, ZBA B TR . EFF ERRBALE XN FEEATEWH
ZHrRAEN TR R AR Y, i 2 FE G —NH:; 1 —NO,)
ZIRARESF RSB R LR R ERE K, WALRZ L[]
g/ . EEALBEERREYENHEES  ZHEYS FHZH
WAL E K, E=EAR BRI EE, 5 AR
TSR 384 m Ay W 5 L, B S R O/, 3 0 B R A
%, BAREST 2 T H JE LR 5 o TR 1 SR BN A B R
B . 2BAENEYNS FERRN
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NH, ‘NMe, : NHBu
O,N NO, O,N NO, O,N NO;

H;N NH, Me;N NMe, BuHN NHBu
NO, NO; NO,
M (2) &)

Xt FEMED Q) , 2, (DFR, b TRAEEMHEELIER,
mE R A RBRARERYERMESHR, FTREA T EN
FE AW, AR KGR B, L REFTFOREHEE
RS . X R E R H A B at , R R EW S T H
YO0 9 A B B S /DS, 3 T R, X R B R AR ON BB A Y
A

A AR ZBRENEY S TERMERN L
a1, 5 35 SR i ST 5 7 o A 5

7.4.1 m-BHEERRE

m-TF 3 3 B (m-nitroaniline) S5 4% , I BF m-NA Fifk . @ HL
RFRT A 5 B WAL AL AT YA L, 5 FIE BT X 8
DERBARE, B, AMMEMHA ZRARETED S THEY
PIEAVIESREEREN, ZRPERN __BAEX—HLE
Yyeh, 5 o A 3% 8] 32 8 & % B} (m-aminophenol) . [8] fif — i &
(m-dinitrobenzene) . [E] i 32 B & (m-dihydroxybenzene) F1 [B] {if
WEERS . EXEALEYH, U m-TEREER (n-NA) &R IE
LY NBE . m-NA FTFERR N

NH,

NO,
m-NA B AMERRFH—HENLERERERE, BREA
MBEFEN - «~ BFHIERAEND FHE . 1971 F,
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Sauthgate fl Hall 0% 8 m-NA REAFRFHELELF
#:8E . 1972 4E, Stevenson Hl Shapski I ETIXHRBENSE
M, E BN Coomm2, ZE BN CoL-Pbc2,, ERA 5 MM AHE
BB B Yaso Yisy Vazs Yol Y5y 4R, Kalymnios®fil Ayers & ls3]
1 1993 4F Stevenson™ 4} I B T m-NA SN RERIERE,
1Bt ,Stevenson M B T m-NA REMHREB KR EREE ¥
FHROWEBARAZE, AT LHEIA m-NA BEH R4 BN
BEFHTF.

m-NA ST RESHEREBBEERERER . EKMA
BERSHH R, S AR BNREE RRERTHEEEKSY .

m-NA ke B R m T,

etk OEHED B, 2V.=104°  (A=532nm).

X FRYE  HBEN Comm2; ZERIFERN Ch-Pbc2,.

P REABR R A/ pm) AR
0. 18644°
2 . 2
nl=2.469 + 3 15 — 0 0199%,
- 0.16262 "
n} = 2.6658 + 37— 77g — 0 02124,
. 0.15244% .
ni=2.8102 + 5 — o= — 0.02944
ot RARET T X,
A/pm nz ny ne
0.5123 0.718 1. 750 1. 810
0.530 1. 705 1.738 1.798
0. 6273 1. 670 1. 709 1. 758
1.06 1. 631 1.678 1.719
1.54 1. 616 1. 667 1. 700

% i Bt - 0. 33~1. 50um.
AR o, y, 2 MY T REEH c.6,a.
AR ¥ RE
zy YV :doe =dusing,
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y2 VTl :deo=dysin?G-+dycos’0,

xz ¥ : (0<V.) :doo.=d3c088 s

zz VT : (>V.) 1doco=decs=d 52¢080.
ELHENERY

|ds | =2.0X10""m/V,

|ds | =1.6X10"%m/V,

|dss | =2.1X10""m/V.
eI E (D . 9=65% (R E 3mm).
FOLMBRES T T

A/pm 7p/n8 I/(W +em™2)
1.06 cw g5t 10
1.06 . 20 2X 108

B R

73 = (16.7 + 0.2) X 107 %m/V,

Y3 = (0.1 + 0.2) X 10 2m/V,

Yis=(7.4%0.7) X 107 2m/V;
RYERW R B (@) :a=4~6/cm (A=532nm).

7.4.2 2,4-"“WREREFTHRPELE

2, - E XK ET R H B & K Cmethyl-(2, 4-
dinitrophenzl)-amino-2-propanoate crystal Jfij % MAP & . &
AR ZRET FEEE TR THFEMEBER
BdaE . B TFHEEZEA(NOOR—IMBBEABEFRZE, AIEHA
THEFEBHELSYRAERARRYIELRE R, HP
MAP G2 — st R A .

MAP g &R 1977 £ 8 Ouder 1 Hierle B AFSH S R BB
—FERER R ERENERE . XFAETRABRRZBREER
ERAEK, Frik B B VLIS R B LB Z. B (ethylacetate, 34 %) Al
IEE Bt (n-hexane) B S ¥H . Fr M REA KT &R —BKEB
MENEKRELERER  BBEEY 0.1C, B ZREL
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VAW AR » L2 < R — A A R, T3R8 RS 28 300mm’ IR
Rk .

MAP 5 F## K
O:N NO,CH,
OCH;
N
H O  (CuHuN;Op)
MAP & # E BT T,

ST ERAE :C,o-2; 2 R B Ci-P2,.

IS a=6.8294 ,6=11.121 A ,c=8.116 A ,A=95. 59°
Z=2.

ﬁ'ﬁﬁmﬁ‘ﬁﬁﬂ%ﬁa :2V.=174°.

PR :694+1°C.

BB 0. 5~ 2pm (FEREANE e Ik B 9 W] SC B LT AR ).

ot EAB XK (A/pm)

0. 1030542

ne=2.1718 + 57 = 0.1695] — 0 01667%,
. 22584 '
nt=2.31+ I{% — 0.018864%,
2

n? = 2.7523 + ;‘;0'_—68% — 0. 053614%
TR RIIREES T T X
A/pum nx ny ne
0.532 1. 5568 1. 7100 2. 0353
1. 064 1. 5079 1. 5991 1. 8439

kS y N T S22 6,0 W5 cBEVH 22 1,2
RS c BRI f «=58. 6°,a WIS c WAIF M B=95. 59°.
BRI SN RE
zy ‘qz‘ﬁ:dm=d23cos<p,
doee =dleoe = d 381N 2¢,
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yz T : deco=d351n20,

does =d e =d 080,
2z Y (O<V,) 1doce = dece =d21€08"0+d38in* 6 —d'565in 20
rz T (G>V.) 1:deo=d 08?0+ d23sin* 6 —d3sin26.
ERENFERY
dn=di=1.67X10""m/V,
dpy=d3=3. 68X107%m/V,
dys=dw=d=—5.44X10""*m/V,
d=1.84X10""m/V.

PO BES T T &
A/pm rp/n8 I/(X10°W » cm™2)
0. 532 10 0.15
1. 064 10 3

MAP §& 8 & EEF digure of merit) o*/a® . LiNbO; &
K 15 1%

EMEL BB EE () :7=30% (&R E . 1mm).

BRI ZR (@) :a=3.7cm™  (A=0.532pm).

7.4.3 2-PR-4-HEXRLE

o-HH 3 4-78 2 B R i (2-methyl-4-nitroaniline crystal) f&
R MNA gk . MNA 5+ TFRIZEHR A

NH,
CH;

NO,
#E MNA 5 F80 64k R AR A 935, — 3 0 B F il E (NH,) , T A
RE—m A BFZENO) . HFRERW, XENEHIES TN
B KB IE L HE ¥ BN, 1975 4 Koreneva ZI M & T
MNA ¥ & REHR L. A H TRAMW KIBEES . 1979 £
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Levine 1 Bethea Z/558 T MNA fk# SHG 5 H B .
ECMETOAEILEERE SR MNA BEAMEXENERE KX
9 . 1981 4, Lipscomb ¥ MBI R T MNA RBEHEH AR
B, BRI RE . S8 Com, ZEPN C-C.. RS
¥ a=11.174 ,6=11.60A ,c=7.904 ,A=137°(B] o« ¥ 55 c B |H]
WA, B FH 4 4~ MNA 4F . MNA SEMEERERTF
M LN kB 2. 715 . BAF 10 MSLAEIERBGLED Y0y Y0, Va0,
Y139 7235 Y335 Va2 Vs aysaﬂ Ys3- Lipscomb %ﬁ% Levine %iﬁlﬂ EB(H%
WAL TE T BT MNA SERM R REA TR, i+ st
Bk X (—w,,0)=(540+100) X 10" *m/V S B HZH E2H
du X R B IE RYEBALZE Y (— 20, w,@) = (500+125) X 10" %m/
V. HEMNBERELHET . A TEIWS FHEKERELERET
SFFPRERTFHER, ATTIERA T MNA GEM 83N EETF
BT 0 TR - 1983 4E, Sasaki 250504 MNA R 4EM K
WIEMEREE T RS P EABE .

MNA @7 R SRR FBREBRRMBREREK,
HElF MNA EBERETHS M, B, RS KR R A
ﬁ[ssl.

MNA fk i) E BRI T,

Yotk IESEHERUEHGR . 2V.=138".

TR B 0. 5~2. 5pm.

P EMIRHEEN T T

A/pm e ny B ns

0. 532 2.2

0. 6328 2.010.1 1.6+0.1
1. 064 1.8

MRy T T REER 0, HFEET «c M c H,a ®
5 MRy f=137",x 5 c $il) e fy a=35°.
ABIERENE R
zy VT :deco=dnsin’g+dycoste,
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Aoco = eco =d135INPs
yz V- :doe =d3sind,
doee = d ooe = 135108+ d1,c08%8,
zz VI <V, B s deo =doeo=d 16080 —d 3,800
xz W 0>V, B i doe=d12c0s0—d5sind.
EREXFERY
d12="5. 8d3 (LiINbO;) =2. 67 X10""'m/V,
dy=40d5 (LINDO;) =1. 84 X10™*m/V,
dizrdy »ds ¥ /NF dufl diHI1E -
B RY
Yu=(67+25)X10""m/V,¥5=22. 0X10 "m/V.
Ot RE
I=2X10*W/cm? (A=1. 064pm,7,=20ns).
LHERWZ B (0
a=1/cm (A=532nm).

7.4.4 3-ZHEX-4-(NN'-ZREX)-HAFRE

3- ZEE R BE-4-(N, N - I H)-# &% f {k (3-acetamido-
4- (N, N’-dimethylamino)-nitrobenzene crystal) fii ¥k DAN S{& .
1983 4E, Twieg %I # T DAN #IM K EHB Y, T X —
EMERBBEAFHN, 290 RESEKH 115 £ . 1987 £,
Baumert %7138 7 R £ 7 ik 4 & DAN &4, AR A
XEE#MEERARRRET, EEBIRTH 10mm X 5mm X 2mm
) DAN gk . 1989 4F ,Kerkoc %R F Wi 4 K DAN, th75
B THRARTH & . DAN 4 FEHX

NO,

NHCOCH;
N(CH3).
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DAN [ERH-& B0, et @0+ ZMETH 2-B-5- BRI
BhAL, BR P E =Y - B E R4 ANEE, BRI PE>YE
TR RIER b5 T ER B, B8 8] DAN &4, R85
¥4 8 DAN F Z B £ K B &, B 78 2] DAN & &R
.

DAN BT ZFHAVEN ENZE. NH. WH- 28RS
W.ZBZE. U, 2. —H A% . B DAN EHREM
RS RE RS RE RPN, FERRER,
FABEW R A K DAN B4 . .

DAN @8 B R T,

P r:164.5C.

MR S BN C-2;, BB N C3-P2,.

S E:a=4.791A ,6=13.0534 ,c=8.7384 ,8=94.5°%
Z=2. ‘

% Y Bt ; 485~1200nm.

Wt &E.n,=1.517,n,=1.636,n.=1. 843; An=0.326 (A=
1. 064pm).

B R BB

Ian/18, = 5700, Ifan/Ifbe = 570.

kB AWK A, EX 1. 064pm BTG SR 895 W
HARE.

#£ DAN 2+ ¥, “HZE[(CH) N—JRB—~PMtE FEEH
RIBHER; —NO, REBRFEAMBHEAMERLE SE—
BIERT B — MBS c BT HG R, TR TS/
¥#77 M EBH (CH),=N—f—NO, R4E/EH, X R DAN
SRR BT A B A KRS8 UN A N FE R

7.4.5 3-BR4-PEE4-HEZXKTIHRG

- E4+BPHERE-V-HE K ZHE K (3-methyl-4-me-
thoxy-4'-nitrostilbene crystal) fff FF MMONS & & . MMONS &
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R 1989 4E i Tam %5004 BLAY — Fh 7 B B R FE R MG A L
B, T R AR IR R B9 1250 £, 5 KDP @iy
5400 1%, 3B A KB SR AERHE 0P BN, X F R AH L RER
fmLE+425I AEH .
MMONS 4+ F 4582
CH;,

CH3O~Z§>—cH=CH‘<§>—NOZ

MMONS &t 57 1 B0 38 6 I RAE 6 3 BN KW F 4 T4 A
£ bk 54 A9 T 75 T B9 I 76 JRUE . MMONSS 43 TR A 50 L P2
SEPER, T RA—FHWE, T4 F stk X E, 6%
BRI T RS, AT~ AR RN, X R X ZBRS TR
YR — M LB YR . MMONS A FREA BB B FRERA, B
ftes T2 , B MMONS R ESBREFAK, HFERESD
DN R GE. £ MMONS kWP E 4 A ERE L

B (R () B0 g sk e X FSEIAE A

donor-acceptor-acceptor-donor
WRTEAMANROR TR ATRATERFREHMER
BB . '

MMONS ZE ST AR ER B W PR R BEAR K, (HAER A
/NBIFE TR 5 MMONS #5 f ER H L8 K T . MMONS & f& 7]
KRN RER, UBRRBRERERERK . A MMONS &#&#
KB, TE z 17, MMONS 5+ FH BME; £ « i L, ¥3F
HEMPATE y AR L, ZFMAFT . =z TABLRA
—OCHZH, —z 7 M 9%k A —NO, BH . EREFNREAER
#,MMONS 2+ FH B#i —NO, EHA 5H MO FRNER A5
W AE R B += . Ei MMONS B8 8 SRR 4
Ky —z FRARKRBEELKTF 2 FE . o, ERETE 2, y,23
AT SRR RS Van der Waals @E/ER . HEERS2 5.8
T REA £ & H h B R TE B R
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MMONS RERTHITRR, EBRY Co-mm2; BEBEN CF-
Aba2, BRI AN 111.5C, T HEH #n.=1.530,n,=1. 630,
n.=1.961,A7r=0. 431(A=1. 064pm) ;n.=1. 597,n,=1. 756 ,n.=
2.312(A=0. 532pm) , {30 B W : dss = 285. 8 X K™ ,dy=63. 7 X
A dy,=84. 6 X AP,

7.4.6 N-4-HEXE-(S)-HMEMLE

N-4-%§ E %- (S)- i 2 ¥ & & (N-4-nitrophenzl-(S)-Prolinol
crystal), B8 NPP Sk . B R 1984 4EHy Zyss Bk RN H
HAEREERE, RAWAEANHNRAAIEREXFRE
- Z—.NPP BAAEHA_REESH.SEBRKXEFEHTEAE
HBHNHE .

NPP B BB T ZRHAINEN M. FH.ZBIE.
f#% . NPP S &7 R ANMRMERMN, MERRRERERK , M H
AERFERE LA RBE .

NPP 4 F45H X

OH
O;N [
N

E#tEA NPP & T, 4
MFRYE BN Co-2; B BEN C3-P2,3 48 4:116°C.
TP B 0.5~ 2. 0pm; 37 5 & .0, = 2. 2670, n, = 2. 0209,
n.=1.4919,An=0.7751 (A=0.532pm).
Wz B WIS R AR CLUTAE, P H 1. 15pm.
mEMIERENXERERREN A RIERELERE
dy; = dss = 84pm/V = 84 X 107 2m/V.

7-4.7 4-BE-4'-HE-_XRRLHS

4-F B4 MR- KBk SR 4K (4-amino-4' -nitrodiphenzl] sul-
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fide crystal) % ANDS #fk, B R 1986 £ f Abel-Halin gl gy
B —RA NI Rk, B PHEA ANDS FFHEE
# B KR A H.N—S fl S>NO., 2 FH3H8E « HF B A
BT, X TT86 2 ANDS Sk B AR BAMFEMM N EEEE
z—. :

ANDS 7 F B, Z B A I A P 3 A SR B S R, X e v
BB SRR, B B IE R TE MR A D B AR M A R L AR
SR E; ETBX ANDS HERER XK. ERAKR
(boiling point:116°C); ### Z MM IE T BAREHEM, R AR E
FHEE R R BB MR T E K ANDS &, 55 T £ R
H AR .

ANDS 7} FEHA

NHZ-@_’S—@VNOZ

ANDS Sty FEH R T,

¥ .142.5C.

HERE.1. 42g/cm®,

X‘Tﬂ{ﬁﬁ#ﬁ Czu“mmzi'ﬁl‘ﬁjﬁﬁ C;E'Cmczl-

faS ¥ .a=6.688A4 ,6=7.368A ,c=23.380A ,Z=4.

W ARBETRN HRER 17 5 OBLE . 76~154pm).

&I YERE: £ 450nm LA bR WL R WG, B K R W i AL F
340nm #b.

BOL SRR N R BN 20 £ (A=1. 064pm).

7.4.8 3-FEE4-BE-XPRASG

- H-4-B BE- H B 5 & (3-methoxy-4-hydroxyben-
zalde—hyde crystal) R B MHBA @&k . 1977 48 ,Davydov %51
X MHBA fI# REFMEELH R ERAERR TREEK
H¥ . 1993 4, %K EHE " %3 ,MHBA REEH R R BIERME.
FHE, iR AR E KR T8k MHBA .5 . TRREREH,
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MHBA # & # # 2dE 2 R A H T KDP &k — &
%, 5 H A LS AR B G NPP,MMONS % &), KR /%
SYERRE R, BB K Y 370nm, DU E D, BRTEERT ¥
B BB IR B9 48 (404. Snm) i Y, THER KT 3uW. ¥ &
KTF 2. 5X107°% , BT F o 3 SR BOEEE A GaAlAs BERIA MR
&M N IW-2e ERBEHRK .
MHBA 4+ F &R
CHO

(CgHaOa )

OCH;
OH

MHBA #FEEBE HEEREE 3AMABRARE, ER—
BEARBEF-RFETFTRAENEFTAY . ERBTFEARE
(—OH) 5 B FREABE(—CHO RIFEHFEBHHER, 0T
EHE x BT A S ART, AT =R EERY . PFEE
(—OCH,) 33t 8ik R FTERE /D, B FHEEMTIA £ MH-
BA BEAAFIHIERLOXMHREBE T MR, XM HERRESEH
FIEROMFRERDIEEEH .

MHBA R& TR S BRE A K, BT ARER Y ZBA
KYBEGHH . REXZEREHBIAWZE/DREENFE,
S s A K i R 2R 1B B BRI (30°C) » R A AR T 7 v IR BE W 2 o
WA KR MHBA SR E K TREEEREEER .

MHBA Elaﬁg,&ﬁgﬁu?[zs.m:

% 5.82~83C.

Mohs T ;1. 69.

fRFETH . {001} TH.

SRR RBEAN Co-2, F BN Ci-P2,.

SIS .a=14. 057£0. 00034 ,

b=17.875+0. 000134 ,
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¢=15.03710. 0003 A ,
p=115.45°,Z=8.
etk « S YA DR F.
FEIC B 375~1660nm,§5'bﬁﬂ:7&kj§1 370nm, £ #MR 1k
¥ 1700nm, 7E 1100~ 5500nm 3 & 1 B N A
BEBETENY 85Y.
WOL G B E R T 2GW/cm? (1. 064pm Bk B0, Bk ==
10ns FEGTH).
MHBA REE BB Lay— S FEEFOL K REFHR
BROEHENTF TR

A/nm n2 nZ ny ng ng n¥
750 1. 53283 1. 68516 1. 67375 1. 82705 1. 76167 2. 24605
830 1. 5717 1.62183 1. 66944 1. 76697 1. 75470 Ll 1. 96996
860 1. 52530 1. 60821 1. 66818 1. 75281 1. 75269 ' 1.92773
900 1. 52296 1.59432 1. 66673 1. 73800 1. 75039 1. 88892
940 1. 52075 1. 58372 1. 66549 1. 72651 1. 74843 1. 86188
1028 1. 51618 1. 56737 1. 66332 1. 70865 1. 74503 1. 82417
1047 1. 51523 1. 56468 1. 66293 | 1.705715 | 1.74442 1. 81842
1064 1.51438 1. 56246 1. 66261 1. 76331 1. 74390 1.81376
1106 1. 51261 1. 55824 1. 66157 1. 69875 1. 74292 1. 80516
1150 1. 51017 1. 55326 1. 66119 1. 69346 1. 74171 1. 79545
1319 1. 50191 1. 54127 1. 65923 1. 68132 1. 73867 1.77242
MHBA ¢ & 75 81 5% 6 {5 B 15 FE 9 2 7T SR BRAH A IS, 7 X
Z RO K TR,
EREXERY

dy, = 25d%F 9d12 = lOdse »
dy = 33dss sdyy = 8. 3d
WA . A0=0. 5mrad » mm; BE p=6. 1°.
WA G FK : An=0. 299 (A=0. 532um).
A .d?/n*=33X10"2(m/V)2
MHBA @& EFEFEBOL, \TRBE R L X EXREE
i RRDHMBERERETRERITFAN TR .
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7.4.9 N-(4-B4%%)-3-82%-1-AHAE

N-(4-f§ 3 % )-3-8 H-1-7 B & &k [N-(4-nitrophenyl )-3-
amino-1-propanol crystal 1ff Bk APNP 4k . 1987 4£,Chemla Al
Zyss" I E KM B T APNP 98 RAESRY 11994 EHRBEE
#IET APNP AR ERERK. S TEW. RIEEH R EF%
BB .

APNP 5+ F45#HmE 7. 8 i .

H

(o]
N, 0
Nz @:

OZ
& 7.8 APNP 4 F4#.

EIE L6 MROBETHFEERE, EEO N, FTF5%F
FEAEERE K 5.9 X 10 nm, EHF FH E5HENO,)FHEESE L
I, A FE L [ A AR 50

APNP &M BR— TR EHNAB FEANLHER,F
FITF 7= R BB .

APNP iR Z5H . BHN Com, ZHB N Ct-Po; RS
a=5.2124 ,6=5.004 A ,c=18.1524 ,8=94.56°,Z=2.

APNP FRIE &R . HEERELAXHEEREN « WEM,
ESHEBRRBRY KCOOM_HERBER PRI, XN T

KA
OQN@F + H,NCH,CH,CH,0H

H
K:CO;DMSO l
———— O,N N—CH,CH,CH,OH +HF

70C
K.CO;
KF

o ZzZ 0O X
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REFEWS 04FHRANEREBRERELEGKE, BTHEN
APNP & &8

APNP Stk . APNP 5% T A LR ERS ) GE ., 5§ .
B.ZMZEES) . BRI RE&B B . APNP % TR
BAVLER GEE, BE P F ok WEARS, &EHE
Wi . R ZE-EMPIRE-ERAEN SRR, 4
Rem i, T BRIEH TR R .

APNP & £k ] i 3 BX 20 480~1400nm. APNP & # 8} R
# SHG X 2% KDP Gkl 40 1%, AR S E® , WHERE, R
EARKAGEHNEY, ZTRBRREFRER, XFHREFERN
AN R FR .

7.4.10 %% (C,ON.H,) & &

EERE - EEBRTRELN - HEFHEBH L
9, K0 THRMHRERT C-1 A8, RAAXHMAR, TR R
Wik BB /DAIE A . R 1064nm By ZESRMOL AT E E IR K
Be&, PRI R G MEHUE, € B WHEH K SHG SR IR R
11 % . REREAMEBRNFERRE, 5SENT TEHE M
EHREREDMX . BER> TERNAWT .

0.
oo L

HN NH, , HN O

HEEREW, FERD T _NWEREXFRBAIRES
F 6 %, UL BDR R RSN R R FRRB MM LN M
BEEEER . XER> TFRABRKHNZHERELE R, X
T B R ok B AR 5R B JE R A 65 2N Y SO R

FERBEBRTEMRR, ABN C-2, ZHBN C1-P2,, B
SR R Jeb e 3 VA:: R SUALIE PR LRI S PN R ROS Y
— EERBEENPERERS TH c U N—H--O0 SBHE
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T B R, S MR 25 #9 8] L L N—H---O HET R ER Y BH
HoARg M, KR IRmE 7. 9 FrRE.

7.9 ZEMREGRE.

EFXEERAEEHRT, SBEETAEEEH . S FHEHEAME
SEGTE AR, B HE IR F R B — KB P84k 5 X X & A i 0
e MR MR A FAY .

EERSTPERR-MNBEMAMEE FREA, RERBRMY
W FEA, EM1MTIA LS T PEARER A HE-32 B F2EEA N E
HEEREF . FIEEE N EMN e LR E AR E 235~
606nm I B 2 8] A9 TR W4 0L, F B #E 290nm DA - B A TR, AR
A =290nm, HFENLFE R —HEMFBEIX, RAEREHELH
B . ARG LTREREZN, EERB RS 1064nm B9
B YRGB E KT 500MW/em? P E .

FEREAFBR D, B EHBAREEEETREBEICR
TaEHLHE, KEHARABEMNSEERTESER, 228
BAERBARAR A

§7.5 WLBERTAY) RE

BT EMMEWI B —REFARLREBREFHRM
FRAEY BRARFUEY . HAREFHRAIRET, B¥ R
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ZEFHE R A XREFLEYERABUTELESOHH
R AR FERTLEY . BRI RA R «
BTRE . HFLEYHBRFCE —#, RRENRY LHHE
AETHMATH, ARFREE I RETF . AUFRSEAHEH
Z2JBEF . MR Y (pyridine derivatives) /& T /ST 33 R ELH
&Y . BB AR FHLIER Y POM &K K 55K i A
wik .

3- B J-4-7 B ik - 1-4 & 4K (3-methyl-4-nitro-pyridine-1-
oxide crystal) fiJ #k POM gk . 1981 4F,Zyss IR RE T
POM R EEMR B W ERENNEEE . B 1983 FREFRR
HEUFEFF 5T POM @A E KB SRS HT T8
FLUEE T RAAEAR IR ROK, W HE G B .
1993 4, flifi1 X X POM dif& 4 1< 3 W P 38 S-S 700 M R AT T 8F
5T, 3R BT A POM 5 4k iy 45 28 AR g s ) L6240,

1981 4¢,Sigelle I Hierle &3 KM E 7 POM &k iy i 56
AYLIUEHT POM Gkt —FAVLE R .

POM 4+ FHIZH AT .

CH, -

O:N
|

N
AN
o

POM & & 4EKP. POM B 3-HE eS| mmib B A
BBRE REY, B
CH, CH,

CH,
30%H:0; RIBWR O:N
| kem | R |
AN 70°C 100°C

N N N
N N
O o

POM R EMBEREIIL Y, ELH S FEMELAY
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B %SRS K F L R AR KM SHG RE, BRI HELR
N2 BB . NFHRBET, RABHARERLY &
K —ERTH# POM fifk .

BHERF R RE LA RENEETEZ—. 5
W REKBRERRRAZ L, ETHILSETERESFS AR
KA dEAKER . POM AIEMT ZRHAVER , BB 2. W
B RO, —HIEM. PR X XS, miTaEREE
A PLER R A KRR KR POM AR —NMEEHHRR
R . AE SRRV, B S0 e v Y P U SR A ¥ 7R (B @ AH L4 R X
Sk KA TRF AT . SRR AR IR B AR AR R AU B
BREBATHERE MAXRIRENERESSHAKHE
BE X R IR — 77 T R H ISR /D, B — R R R R A 43
FHAPD ZFEREMEGFHHFEEESFEE . X POM & & i
By AMEBAERKERHER, @XM POM BIEKERBRPE
R-BREGHEEEAOTFR. RA T P EFBR. —HIENE
B AR REER BN .

POM kB B4R T,

B 135+£1C.

gt . Hafn.

Hte IEEYEXCMI R, 2V.=69.7°  (A=0. 532pm).

X BRYE . S BE D,-222; R R BEN Di-P2,2,2,.

SIS M .a=21. 3594 ,6=6. 1114 ,c=5.132A ,Z=4.

FEYE B . 0. 4~3. Opm.

P FERRR A pm)

2
nt = 2.4529 + %,
. 3556A°
n = 2.4315 + Iz%% — 0. 05794,
2
nt = 2.5521 + o0l 0. 09414

— 0.1289
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PR RREES T TR

A/pm na ny ne
0. 468 1. 6875 1. 8085 2.1134
0. 532 1. 6591 1. 7500 1. 9969
0. 644 . 1. 6402 1. 7091 1. 9153
1. 064 1. 6242 1. 6633 . 1. 8287

BATHMIEE .2, y,2>Cras b

HRAEREXRF ZE

xy T : dece = doee =d38in 29,

yz P :deo =d351n20 s

xz Wl :0<V. B : doe =doe =d3s5in26,

rz Y 0>V, B :de =dssin26;

ERENFRY

dy = (1+£0.15) X 107"m/V  (dyy =dy = ds);

B RB(X107"m/V): 75 =3.620.6,7,=5.1+0.4;
Yi=2.640. 3.

WO RESNT TR
A/pm 7p/n8 I/(X10°W « cm™2)
0.532 0.025 0.27
1. 064 0.02 2

FEIRAERE . dTM /A5 P =14.

§7.6 FRANTAYMAE

I
i (ketone) 43 Fill /C\ B A R E PR 5 R F
R R’
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FIE, BB E T B SR S A E R 5 R'ATRR

O
I
A T LR DR R W | C |t
H,C CH;
ﬁruﬁaﬁémm,m:%ﬁ[ @_ﬁ‘@ A AT
O

O
i, 3 T A TR G o T R R L 1R U é{ Vs .

7.6.1 FRBITEDRE
2 /REA (chalcone T E M4 T @A N

7
(Rl)m—@—CH - CH—C-—@(RQ,,

A RR, R FRAEETER m2 BHH 1,5 2, HREF
O

EHRT — M KH « TR, —g— oL &R ok -7 I
X LA Y — A TR 4R A R N OR R R .

EI/REMAEY AN ER EHBAARRER R, R) AL R
BAMMEN REEHAERERFHEFTRRKEW, S R, =
—Br, —Cl, —~OCH; R, =NH, i}, i R TR TR L BALER T
DA 18 3 6 X K o 45 4 B & 44, B BrCoHLC,H,COCH,0CH,
B B & £ 2 KDP # 50 4%, BrCsH,C,H,COCsH,NH, #J —.
Wi & AR KDP # 170 1% . Z/REAMT EWIE MIELR %M

o)
|
BRFR.BHE AGEE) -@—C—CH = CH—@-D

(RESEHWMATEN TR A RMEA SHG K . BEREFEY
Sh4K (chalcone derivative crystal) B B F A K JELMEIE BN
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BAKAMEBREMNELEESH S, HE BB LKL E
410nm, B H W REAE ¥ SR BOE S ML S AR H B A ML
LBBNH .

L 4,4 - HFEEE RE SR (4,4 -dimethoxy chalcone
crystal )i BR 4,4'-DMOC @&, - FRLESE RN

O
& || 5
CH,O H = CH——C CH,
DMOC # & B # B /5 t 9 CH— O )—CHO 15

0
[
CH,—C CH; 7EZBBBRFMAEEMN NaOH, K

I R R EE S AE/DT 30 Cﬁ@lj‘] MR K
0— : \—CHO + CH3—C—< : —OCH N(:Z) E:)H
CHao@—CH _ CH—C*@—OCHs THO 4, 4-

DMOC A& F A KE & .

4,4'-DMOC ghfkA K . XF AT F 2B, B Mg &k
WEFYLIER . 4,4 -DMOC F&T] B Z BERH, B8R %
RAK AT I EAERN, AEBRREREER . XFRT Y
BRI R . “

4,4'-DMOC SiEf EBEHRMT .

I :95~96C.

TR’ . 268. 22.

XERRYE . BN D,-222; 268 D§-P2,2,2,.

S E .a=5. 2684 ,6=30.6394 ,c=8.652A ,Z=A4.

Y B :410~900nm.

4,4'-DMOC 4} FE&WMRE— MR A #Hh f FRA I A R,
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SRR TG, B RSt RO LERMS, B
FHEMGFHAFEERE T, 4 FPHRENR T, T2 FE5S
T EEAREER, B 1% van der Waals EMEIEA, B
o k44 ) PR B 4 B T AR TR R T B R RO, X RO B B
JERMEHEREM 4 . A 1. 064pm B9 Nd * YAG BOEASTHERE, 7]
P i R 0. 532um WRAMEHE . &K SHG MEBRES
BRI Y4 KDP Rfkhy 5~10 5.

7.6.2 4-BAX_XFHEALE

4- 3 — ¥ FHFA & & (4-aminodi benzophenone crystal) & #
ABP SR E LR

O
&+
ABP #yik% é‘fﬂi
" T

@-N H, + CI_CNH—‘C
R N0 W WWeS W

XN

(CeHs)CO(CsH,NH) L = R B a4 & .

ABP @k 4K . ABP 4> FREERARME, BT K, 6685
FEFEVIER . UREM ZEERER, RABERERE T E
K ABP @i, A SBR KB .

ABP @& FEHFRW T .

R 125°C, AEIfg, thir i E.

XtORYE  RBEN Co-2; BRIEN C3-P2..

M EH.a=12.036 A,6=25.450 A ,c=8.299 4 ,8=

97. 86°,Z=2.
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% Y6 Bt . 420~1400nm.

¥ R AEHBHY - 360 X KDP.

PO B E  30GW /cm? (z, + 30ps,Nd : YAG).

ABP RS E, B EEE FIRF BN
W — 3 4 Sy B X)) , B R b — R R DL R
B K 1 S SN (30 MAP NPP,DAN & Hk B9 TR 0 o 480~
50nm)EEBE .

ABP REMIERENE BT T ERETRELEH DL TH

R—C NH, A, EFE A RE 6.25°, 2 HRAY I

I
0

RN B—NERS R—(”:—R' yd —(": NH, B9PHE
0 o}

4y Bk 49°F0 54. 98°, IEPE MR, X RA M IELENCF R HIR

1S 2YN: I

§7.7 ERBEVE Y &RAE

SRAVNESYWRE ST LIMA VAL S BB R, 85|
ABHELER MO RIE . XERENESYRERKHKE,
B F BL AL A o O JR T sl PO R F R B AL AR A RO , TR AR A
ZEH B S RE A , B A AR e A SR IR o A 5 R A TS R R 4
RERFHEIASYRE, EUXEEEYSERFTES
ERFAVEESYRES, BH T8 E R ERBEF BN .

ERAIEGANEREDPORTFIRETFHRSYSERAENT
B (DB B HRWGER , S T R R &R Bl RS
LB &R R EBRE; OESMBRSHEBRER/D;
OFLERFEFRETFREGLUSHEMNSHEE, RRAFFE G
EARR . Bk, 7] LIRS O R 72 T A B R AL H R 2tk
K2R, R B E N/E v B m LA B RE .
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1987 48, F AR 200 214 T AL AE Rk Y6 2 i ik o I AR\ T 4 [F]
HYIESM N RENLARBFAEEIRAERE SRR,
BHUTHERFHSEBANE SR E SN EEE THE A
B, REX —EAEANER T, N SR EVE SR ik
HETRIT SRR EHREETEY S IRIERE SR
e, BF B R4 R B4 8% Cd,Pb,Co,Hg,Zn ,Fe,Mn,Ni %
BF. HEEMNEILS FRRICS(NH,), | R HMF =R EFHIRK
(NH,CSNHNH,, fii# TSC) . i % # Hi Bk (C;H;-CSNHNH,) % 4F
MO ARMERAVESY . EAXHFUESBREVESIE
RN SRR, CERE — RIEIUR A&, B HRA
AR N, T H X R A RAENESLEFHE TH
Bk EYRE . FRET M EREVESYIEREIFEREH
B R FIR, EEF R EERERN . THEFI2ILF AL
BIREHZ .

7.7.1 —R-KREESEAE

T E RS R s K (bichloride thiourea cadimium crystal)
% BTCC g &, FH&RE S BTCC Gk AH B Ew ik
2 ¥ YRR . BTCC & 4 JFUB o7 A & 4L 5 (CdCL,) 71 8 R
[CS(NH), JEER N #IB . RAKBRZBRBETELEY
515% B i BTCC &tk .

BTCC &+ FRE R A B L E &, AR D FE5F A EE
FEEUEAN —B, W C B FETHEESOMEE. |
BTCC 4 F R TE ik M R A T 88, A 7. 10 FTox .

BTCC @& FEH R T .

SIRBE . 185C,7E 185 CUA T AR EME, R 5 HE.

JEFRYE BN Co-mm2; FIRIBEN Cl-Pmn2,.

R Z¥.a=13.07A ,6=6.484 ,c=5.804 ,Z=2.

Mohs ## & .4~4. 7.

% Y% BY . 290~1500nm.
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B 7.10 BTCC & FRIRAIZH .

ﬁyl\&ﬂlfﬁ'{ﬁ : 285nm.

°c®O0Qe-

SR EFHENT TR
A/nm nz ny 7z
706.5 1. 6239 1. 8113 . 8863
656. 3 1. 6240 1. 8135 . 8895
589. 3 1. 6300 1. 8230 . 9013 -
546.1 1. 6353 1. 8314 . 9123
486.1 1. 6451 1. 8476 . 9529
435.8 1. 6574 1. 8684 . 9570
404.7 1. 6720 1. 8829 . 9740
I Z8H AL ICES £
f = 62. 5%¢=10.1°
ELRERERE
dyy = 17‘36" X 10"%m/V,
dlZ = % X lo—wm/V,
diy = 2 X 107m/ v,

RS2 RE LN KDP GiKH dasty 2. 75 £ .
ERHIEREL R (da) t dar=1. 65X 10 %esu.
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7.7.2 —KZEBBEKESHEHRS

— K —ERAEBR S M & & (thiosemicarbazide cadimium
chloride monohydrate crystal) % TSCCC & &, iX i & &
4 BTCC @RI T, F— WK 8 o 9 545 55 32 56 I/ 2% it i X
—MAENERESWEREERE .

£ TSCCC &k , & H AR (NH,NHCSNH,) BA St B2 £ &
MERX S0 CHETRA, BR— AT, REMKTH S
FFR—4 Cl KFHRNEAY . BNGERARE BB
It X BB LR -5 0 Cd* B T R A RE AL R R R Y,
L CIEFE 6 MRMAKFER —8 R A/ &, BE
7.11.

® ' H
®:C
O:Cd
@:N
®:s
‘O:Cl

B 7.11 TSCCC &k rBARBEW .

TSCCC & m#M i, BEREE B S, BiERERAS
R¥ERAEK . TSCCC EKPTHBRER/N . AHEREFREREK
MK, H R IEME, Bk, 7R KBBR8 MRB YR E K TSCCC
stk .

TSCCC Ffki FEMTRM T .

R/ . 140C.

SHERE :230°C. FE 140CUA T LA &.

fEFEH : (100}.

EH.2. 41g/cm’.
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Mohs BEE . 3.

SR EBE N Com, Z BN Ci-Ce.

FHMIZ¥.a=10.108A,6=13.917A,c=6.883A,8=

124.07°,Z=4.
HFEE . n,=1.7101,n,=1. 7411,n,=1. 8204
(A=404nm).

etk . RN E &, (. —n,)<(ny—n)x e A
BETE.

ELHENERY

dy = 0.24d%% ,dy;, = 1. 35d5%%,d,; = 0. 34%0F
ds = 3. 0d5® \dy, = 3. 2d5° ,dy5 = 4. 5d%"

WA IR B E () :7=30% (Fafk T FM AL UCE T 1], 0=
16°, p— 65°, Sy K JB B 2mm, Nd : YAG ¥ LR E I,=90MW/
cm?, JK 3 10ns) ,7 £ 0 A #E /R KDP ik fy 14 %5

B B{E . 1>150MW /cm?(Nd : YAG,t,=10ns).

7.7.3 —HE=FARERERSECGOAS

“THEZHBEEBE S ® MR A ¥ (dihalogen tria-
llythiourea cadmium or mercury crystal ). {LZFER K

M[CH,=CHCH,NHCSNH, |:X,,M=Cd ,Hg,X=Cl,Br,
BEhAFE A =HEEHK S (Cd[CHNSLCL), ff #
ATCC; ZR =M EHIR 4 % (Cd[C,HsN,S1;Br,) , fi#k ATCB;
R EFBERR A R Heg[C.H:N,SI:CLy) , i # ATMC.

THEZARERRESMGHONE S RERN

3[R — NH(":NHZ:I + MX;— M[R — NH(":NHZLXZ s

S S

#K#,R : CH,=CHCH,—
PIKRER B S RBERRE 1 : 35 1 4 AR

WHRE,2FIERT AP, ESENAERBOBFR P IAEY
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SR B R (HX) Bk, SR B B3R )ik s i 5 2RALH A
ERRERIES, F A8, mER 50CEG, I8 KA R
1, B AT i To fa 3 B 69 10 78 /D din A
XEAEVEREESYREHFBEERWT
%55 . ATCB gk .97C,
ATCC dafk.101C,
ATMC $fk.133C.
Xt B4 ATCC, ATMC,ATCB § & S BN Cov-3m, 25 [0] ¥
H Cé-R3c.
B . ATCC:a=b6=11.527A ,c=27. 992 A ,a=£=90°,
Y=120°,Z=6,
ATCB:a=b=11.621 A ,c=28.569 A ,a=p=90°,
Y=120°,Z=6,
ATMC:a=56=11.436 A ,c=128.106 A ,a=f3=
90°,7=120°,Z="6.
#F B (g/cm®) :ATCC:1. 65,
ATCB:1. 85,
ATMC:1. 94.
W8 #E n,=1. 7362,7.=1. 6676 (A="546nm).
B . ATCC:300~1500nm,
' ATCB:300~1900nm,
ATMC;340~1900nm.

BARERUABIES T TE:

Sk R K/ pm /1%,
ATCC “ 75~150 140
ATCB 75~150 150
ATMC 75~150 350

SiO, 75~150 1

ATCC SEpEREEERE
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du = O- 96 das(KDP) ,dzz = O- 432 d36(KDP) ]
d33 = 1.21 das(KDP)-

7.7.4 WEM18-F-6 SHNMBEESHREE
WaR 18-72-6 5SHMAMMFA 5 Y (coordination compound

of alkali metal 18-crown-6 with cadimium thiocyanate) X # 7%
B kR A SR BB (crown ether ) {L &4 fE I BE 4L
h,F X — SRR R ERERSERHERE TSR
() EM&E, T RARREERX —FHHER G WK .

iR KRB EH 18-C-6(C,Hz06) ,MSCN(M*:Nat,
K*,NH*"), i B 4% (CASO) MR AR -M* B FHR (Na*,
1.90A,K*:2.66 A,NH,*:2.89 A) %5 18-C-6 & & K /)
(2. 60~3. 20 A Y KEA Y, CA B FHBR Q. 84 AE/, B,
18-C-6 R HE M B FHEAL EZAEERPFEER T
M(CH.O) "B F;Cd BT H AEREF. e 5RMkES
MM EERE . REXKERBER, CIEFRTH®R,SCN-
BB THE, Hl,Cd*" B F5 SCN BT 5 FE M sp? S8
BIRALAEF CA(SCNY 2, EE B M ]+, M(CH Ot
CdSCNY: U B BER MBS . BSEB THER 18C6 5
B BRARAL S5 W) & i, 75 0 P & 1 K 1R R P A AL 2 N R R OR
A

Mt+4+mL =—=ML}
(n—2)ML,.t +Cd(SCN); 2 ==(ML,.),_,Cd(SCN),,

RF mn ASBEFHRMLEABEEHAT M A LERL: 1
ey . AAMERE TS 18-C-6 MIRHEREFTERHEESY
A 43 B2 R A Na(C1,Hz04)Cd (SCN);, K (C1,Hp 06 )Cd (SCN) 5,
M NH, (C;H:0)CAd(SCN)s. AT HEH M, Y L=FERESH T
29 F 7R K 18-Cd-Na, 18-Cd-K #1 18-Cd-NH,, X FH BB 7] 2
K ZEHAZERRBRMERER R B . X R
CY=RTEN ]



R AMERE X S TR X SR RS AR LT
AV S AP HTIERR , BT IR 1B B9 G Ik SR E BB T IR B0 & R TRt
REMHARTEMTE .

Bt X SR BT, BE T BN REEHTT .

18-Cd-Na Ea‘leiz,réiﬁ%]:C%—Z/m;él‘ﬁlﬁzﬁerl/m-

B S%.a=10.277(5) A ,6=10. 915(5) A ,c=22. 596(7)
A,B=111.48°,V=3534(6) A *,Z=4, TLfEHBY -

18-Cd-K &%k

BB .Cop-mm2; ZE BB . CH-Cmc2;.

SMSH.a=14.734(D A  V=2396(1DA°

b=15.304(2) A Z=4
c=10.625(3)A.

18-Cd-NH, ik

BB Cor-mm?2; BB .CH-Cmc,.

RS a=14.741(DA V=2395(6)A°

5=15.287(5)A  Z=4
c=10.631(4)A.

PO KM IR R TR .
sk WURLA N/ pm R R 122/ 17%(Si02) )
18-Cd-Na <154 : 0
18-Cd-K <154 200
18-Cd-NH, <154 150

§7.8 AHREWIEREERRT

AR SR —-EHAMERMEENE . I TERRD T
RN RER MERSWARLEREENR HHBER
R . XBRME SN R G, AMURFERHESMET
A BEEE T RSN IERETLLES B EQRESE Y
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AL T 7= A XA TN R T &, R BB FE T X BR Do R PR
RERESZEL . ANANESYS TH &R, SAAME
FHEELERA, USSP R B R &30 05 155
EAFAVRE S DRSS BRER M .

HHR AW A IR R TR B FRE, KM 8
TEABEGEATRERTFERERATIERE . SA®RK
BTHANRSUMHEE KN =M RERaR . B
T HTFBTREYS TFHARKETHIE, KR RERARHS,
WLES FEE LR EXFBRGMER T .« AT REHE]
EELEBHMEERE, XEEESWHRURERAKHER
HREBEHRERE . FRESWIEREEEBRAFTUTIL
FEERH .

7.8.1 ZBKriESMEYe i)

FHREY M AEREXREM R, B AR EEFWIEF O
R TR YR MUY A I R I & A (SHG) FI 2R i
A . WA AR G EA IRV F RN, AW
MEL2.H—REXIEAFERNFTE BT SEENE6RAE
AMERKIIR S ERP L, UHBAEVLE S YRS B H
LHECHERRBROTE, SR ERRBRER, RHAHIE
SUEHACHBRTREWIERIEN . ATHLATRAGY TR
WEEE AR - EER S U EAB AN IEF LR,
Jﬂﬁﬂiﬁﬁ&%ﬁ*(polarizing)ﬂeiﬂ .

AR R SR ERENE R EERGER TS FR
RTE B (H i FRE SR FHE S FRUAA T BB, 833k
SN, CEME SRR . REYMERBEROBRRRE
HEHEE - BBEZMOEBRETHEL HRENE
BREEHH BB BERE TORANEXRBENEARESY
MR EREE . S350, —REATREA MBI RER
A (dn/dT) , XREAAEINREYEERRHUEREKEZE
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Mgk . BT FREE  EBERROHERBEITRMEE
FHRSYIENRALBE S AR . FERREREN, X
F BBt (polyimide , fI Bk PDE MRALR G £k (BAOR
— A e . BB (PDEF M R AT RVERR, dn/dT /DY
EEESRRBOREEEMIRER RBEALBETHE
250°C , @SN EFRBECABETES TEHL . T
AR T REYRABBR SEERAH SIS MmEE . FeRBEL
et AL B & W 7 Y68 IR R T 9 R A B, th B R 4T
R . YATMRERISENEERRBELERY, XA
AR MABENEAR, HUEBL TREBEETREBRLERCPD £
&L, NAATREBIARRARAKBENELEAR . XAENREH
R E A YL R A R, X RS B R B R
ERENFEA B ERLHLT .

7.8.2 Z=HrIEL M-S F1 o001

ZHIEKEREROOR - EBE KR, XEFTA AR
FEMHER, AR EXFREMRE . ZHEREFTERAT2ARFR
R &R EHHE BRFFE . IRERHBFNE KX
B =B E R R T HIE N R AR PR e BB

RAELARANR Y, LRIEYW, ERA KN =M LRk
ZEF0 8 TR Y v R N [R] , X AR T B A A Sy ARl T AR,
EXERGYTPRAMMURBIK BN B IRE.

RA S B TR ENEE . LKE. IMRESBELEY
B RA KR ZBrAE RAERALE ) FI B RZES H] (ps)-

BRAEZHAETFHERRN CoFHMHAHMEDBRAR
REIELREAR MR AT I L2 AR

LA, ASH R RITOANRE, GILE W= EXEEEHE
MBI AE LR G Y B R R E ORI T SR
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7.8.3 JELRIERUHEC

P He4E SR, AfIXS Y6 41 85 (Optical limiting devices) #1BHE)
WRSHEESEN, ETHTERERE T ZEBRHFMA
BB B A9 AR TR . YERR BN s L 3 R R A Y SAL & B IR AT IR UK
91 MR R , TR R i B R T IR 4R WO kvl , R AN R K
FEG A TR HEE . Bl KRB A R R
NEER T R RS - BT — A IAE, BEOLER K
WEMESBREERE A TESRKEERN, BA 763 EM
WS . ST AY AR R R R — B (0 Ceor Cro) &
HATEY BREAIRE SO — ST BRI HREF .

7.8.4 R TRESYHELS

¥4 25 %% W (photorefraction effecct Vi & X A B FHEIEL
AR 2R R, SIREAMETESF A, B B R FB = 7 d
%, 3F3Ead YR SR R ST A S . X PR 20 i
42 60 EF M Ashkin S RFEHAER R . AIMHE
A AR R, A F R YRGBT S BB RN 25
T 30 BEMR . LEEIT —#HX—RIHOEIT T Siksk,
Mg ke EhY RGBT ESE. B FHREUR
B EZ RS . BEEXN G EENRN B BREAMF M
B ARW Z I, A1EEX I B3 T2 E N AR,
W A E. EINEER. THRHE.EHK. E¥EE KL
HE.

HH 20 th4g 90 FERH, X EM B R Z R HETH
miEFE, LERESEPLVBEXRENE . M5, EEANXNE
MBS RBESEAN, RAEVNESYEGRRAETEN
RE, 2z #8x F VM A VLGB S, VLR SO 8B Rtk
ARBATELERE S, AR SRS T H &R &S, g
. ZEBEEINERAEEMESE . FINEILRESUHIERYE
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TRLES B AR EEE AR AN EGRETTE . ERN
HHLRSYEA BRI A, W 20 14D 90 ERMBIBLE, —H
B2 AMNXEMTRIEE, XA T EHAFTERSUH .

KRS R, ERR AR EREXEREY—
B, KK ETARFRER, - MEBEERR, ARBR(GORUE
Y, XFRHNESY . BEBEEENFHERR, X4 KU
KR EREECHRSYNEE, UBAFREER SN ERK.
DIEHREM I EA=MER . XHEEERARUREGOIE
&, LR R B BB 7 AR YT AR R Y & PR BB /N T RN T
HNEEKIBRGER:; H—H A EEMNEER, KRR
EYREEFIIEE /NS FHEINELBEGEEHRERX-REY
B EsE L, ELES R TR

1999 4 Hiroshi Ono" " i T —MFH NI EREW R
S, CEREVERET & M RERRE S HEREER
AR EY . AT R A RE R KB RPIR &G, fEVEREE M
H. BERFREMBER-FLI#RAREYIENBAGEHE,
FEHEB AL BE Coo. TIRLEREZVFILMEIELE 1. 1~3. 2um
B, BA % I A e BT A O .
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ENE BEBERRE

WOt B 55 5 P R — FHEE B8 P R A 5 MO SUBB XS L BT A5 1
WOt B B AT B A DR R bR, T R RIEA BN B
Bz AWAREE. . SEL. ZEA/DRBOLS, B FRELY
S bR R TR B R U R AE BRI 1R A

BEEIWOE B AR AR, HREERE RN ROEERY
G, REEREBELNRIEE T, E AU X MM
¥, T B B & 845 =3 B A RBOLE L (B FE0E B BB,
R B AR MO BN 55 RSB 1 1R B b, T R BB
P G B R B B AT U E R A SR .

H 20 43 60 FERKM, AMIHXFE S RE, BT R
THRREFR, LTHER, BERNBL A MR T, REKE T
JUFh G R RE G LB B0 B R BUS % (HIE A — B D sE F A+
BORN A, R EEX RIS, ERE—- SRR . A
UL B 155 5 AR AL , R s DA A

§8.1 Nd: Mg : LiNbO; ik

B AE 1969 4F Johnson %FMFE LN G AFBAMEE F&
(Tm®), LI T WL B HEPEE, AL LUS . EIFRE T 30k
H S S —FH AR . B/E,Dmitriev %78 LN & &
FRAMEE TSR NED, ARETES, TR THEEF5HE
#,BHTXF Nd: LN EATBREMEESSES, BOLH
R, BB RS, AT A BARI L AR . 20 4D 80 £
RAyELE LN Sk EE MgO #7784 o T f ik gy
YIRS, BE T LN SR8 545 B8 , B £ E J SR H i
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T AWIB K Nd : Mg : LN Gk E K REBAEBFFRNE -

8.1.1 Nd: Mg : LN S

7 F # Li;COs, Nb,Os, MgO #1 Nd,Os 3 % # 28 4L 5 5] -
B MgO B4 H smol B 4, 8B F Nd.O; & H 0.25 ~
1. 2mol % , LA Pt #3586, R AR B B AR E KK, N T
BB RN R R, RIEB K Mg, Nd 7SR50, Rk
BEEFHME-RAE FER, ERERYBERESF . REE
KEEMRANREEEEESENRS  RAIBHEISIHRE,
MO SHRBOEMNEESSEBENERIZRAR .

8.1.2 Nd: Mg+ LN BEHEERRE"

Nd : Mg : LN &k 540 LN S, R4 TR &L
1t .

SR BRI, S B .Ca-3m;  ZEHEFE.CL-R3c.

ik B - 450~ 2600nm , B BE R A 7 Nk, FF
B EHRBENTF 500~840nm FEEHN . AEBK Nd K EH
Nd : Mg : LN B T ERKEEKHAZEE L Inm 24, TUZ
B A

SRR BT ST BB . 107~ 10 S B R,

RRE I BE . >4 X 10°(Ar BTHOL,

>108(Nd : YAG #¥5%6).
SRR AN ITAL £ . 70°51 (FE 21°C)~72.5°C 1 ).
S RN T2 s
Ndo.onMgo.0s (LND g5 * Tpm=103C (1064nm),
Ndo.ociMgo.0rs (LN D)o 925 2 T =42°C (1064nm).

SR B SR Nd + Mg+ LN {6 H80E 8 B8N K. 0
AU EL, HEHMESEHEBREREY . KBRS EE
WERMFEFRER . EERF(T=26+£1C), RANEITER
(FEHEEGER Y 4.8]/shot),Nd : Mg + LN & & ¥ H
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ML AR FIAR 8. 1 .
#8.1 Nd:Mg: LN Rib B EABAERERHEHER"

s/ (/shot) | 10.1 | 12.5 | 15.1 18 | 21.1 | 24.5 | 28 32

%R/ (u]/shot)| 12.8 | 44 47 84 160 | 240 | 282 | 400

8.1.3 Nd:Mg: LN &#HEERE

P 1 T R B /N R O B OB (B B TR SR A
BA YR, bz YIS D R AR, WREES 2
MRS -

§8.2 NYAB §fk~1e

1981 4E Dorozhkin &I # B Th 7 NYAB (Nd.Y,-. Al;
(BO» A&, R AWNHITEB MRS T A 1. 53um 3| 0. 66pm
WOt B FSE S . Hil T N BT 0. 53pm B B TR B8
PN 1. 064pm B 0. 532um BYE B AE S & . 1986 R E £
018 o X Nd* /Y B T R R EE /R (mol) B 8 Nd.Y,—. Al
(BOo) S8 KA G M AU &, 38 7 =4 M 1. 064um
#| 0. 532um K A BOE B BB R EL N B FREE,
FAXFREMOEREE, RABRBBEEKT NYAB d&f&,
LB EEATHABFHER, A B A RAEEEERY
NYAB &6, A 4om] WK E S M ERWE,. S T
2.5m] 8 . 1988 FELEHEIRAGBEBREEKT NYAB
s I L I SE T E A NYAB /N R B EXHAT
BB (LD EW NYAB &k, B 7T AR K FHELE
St& . 4 LD £ NYAB BOLSBER B E N 400mW B,
ARBHRKEN TomW W E BRI E L, BHREEz N
17. 5% »iX SEBF 55 B R , 78 24 B 34 )@ T B BR A9 Se b B AR K

NYAB @& EUR RILW FERHE , ET ARG EK B E %
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ﬁ%%ﬁﬁﬁi .NYAB ﬁ%ﬂ*ﬂ%lﬂﬁﬂ@%%[YAls(BOs)d(fﬁ
R YAB)FI PUHH MR 48 4k [NdAl, (BO,), ] (i % NABY 9 & & du 8.
NYAB &4t TTLLE/ER YAB 5 NAB JEsE & S8 B A&,
E7 YAB il NAB i 4 . YAB @k B —FrE RN E &,
CRF=HRE, T NAB xR —FEREEtRE, ERTE
S K. % YAB Ri&H Y BT NS B FRIGRAE, 7
% NYAB 548, MBS ERiE,NYAB # &N BEA 8L &AM
A58 55 S P g OB M R, LR B 1 O A 1 D7 1 R R SR ' A L DG L
77 18—, BN AE SE BRI B SR E & ThEE

BT YAB 5 NABRXHFAAELEH LHEEEBENER,
W NYAB @ EKABPF, B THRE FHSHERE, Em. L
NN EREA RESASHKE FMETERKEEEFERE
B NYAB 2 54 ; iz NYAB &K 7E 0. 53um {530 Y65 4 (A
1. 064pm I B BIMA R . IEE N NYAB REFES
XA IEA N AEBREG, TR AL B AE K HR BB KR T B
, NTTRRM T EENR R MR ENGE, KKHEIS T NYAB
SRR RO B S5 A AT R R N A

8.2.1 NYAB fif&#

NYAB @68 T=F du &, A ¥4 D;-32, Z A # 5y Di-R32,
BREE N a=56=9.293A ,c=7. 245 A , N> KLY S BEH Dy
Z=4. ZMNMEBEFNSHORMRY HE,BO; ALY ~ 5T
BR3P S PR B 3E R L2 RBOVE Y B DU, R4S Na*+ 3
FUABGRA A BG4 B N 8 7 B L4 s fif 43 7 X B A JE
Xt BRI B KR B AT P AR BCIR A S S R GE , X R NYAB &k
BRARHNXAF: —NRTBEHEZRUNY . H—FE,
NYAB & @E &850 B85, # N B FZ R HEERRK
X MERBRTHREEREN, AERHXYEREAZETEEMN
R IERMX . BT NYAB REREXERBFAER, RRT E
BRAEZM R MO E R8N
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8.2.2 NYAB &#k&EK

NYAB &4 8 TIERBMELLEY, Bk, RERBEE
BRI AIHR TRERA K, B RARBERERERK, X
FEKTERXBN— SR RERFRSEHBEN . AEANE
7l & £ F BaO-B,0;, BaO-B,0,-BaF;, PbO-B;0;, Li;B,0,-B,0;,
K;CO5-MoOs» K;M05010+ K;M05O10-B,0s » PbF,-B,0;  KzMo0;0-
Y;0;-B;0;,NaF-MoO; % . %ﬁ}ﬁ K,CO;-MoO; ﬁigﬁ'”zkgﬂ‘]‘,
DR 58 89 45 & JRUBL b = 4 B Nd.Os, Y05, ALLO;, B:Os, K.CO; H
MoO, & .

© RS R (N0 4 Y05 + AlLOs : B,O;=1 ¢ 3 ¢ 4,3 #%
BERHRBAIN E&, RIEREREBRFRE S 20% 89 IR
FX K2M030109E5}7§éﬂ"5]f3 ,ﬁ)\%ﬂﬁﬂ'ﬁﬂq’ ’%ﬂiflﬁ'biﬁﬂ‘g
1200C AR, HFBHER, I T EBLTES . AR T RETILD
AR, REAFRIRES WERBRENENQRE, FEE
HRENEE, MBRREHTIRLR , REERPRER AR
WAERERNE, ZEBABRKABABRT,. UG ELHTE
B, R EY SRR, 3L 0.5~3C/d ER B FHRERE,. &%
BAEKER, EKARA—NALELRE, 7TAK H EXEKEH R
K.

8.2.3 NYAB R&NEEMR

Mohs ¥ . 8.
# B . 3. 75g/cm®.
LEfe e AR
Pt & n,=1. 7553,n.=1. 6869(A=1. 064pm) ,

no=1. 7808 ,n.=1. 7075(A=0. 532pm).
MNLUCHER A . 1 A, 32°547;30°50"; X A 51°2';45°38'.
EFEY :d=3. 945 (KDP)=1.52X10"m/ V.
BHHEBAER. | Bl.duy=1.43pm/V=1.43X10"m/V,

I .du=0.67pm/V=0.67X10"¥m/V.
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‘F3f T NFF 6 50ps.

Jok ¥ ¢ 42 B:F 6] - 100ns.

1. 062pm IR TN 18cm ™.

P& % R {E . 78m].

FOLRER % . 3m].

BT (<10 %cm?) : 1. 06um:10,1. 320pm: 2.

BHf . 41. 3mrad.

28 M % e & B (em™, ¢ = 0.04): 1. 39 (0.532um), 6. 82
(1. 062pm).

% W . 804 -+ 3nm.

WEGREEE —EWREBRBE FHELME, ~BRivdE
SN REREEXHELME, AT NYAB xR ET B
R N 38 24 A 8, B ARTEFE (T8 B AY 454 il - NYAB &tk
BEERIFHHERSLEER, EHEREAZRYE, HAFRK
MR SHRE , AR, B ERYCEH T A E GO, BN RR. IR
WB. TREFHEICTEDFEMEREREREEY—K, B
£ [ Bt %5 56 (1. 32pm F 1. 06pm) F 4% 85 )6 (0. 66pm Al
0. 53pm) SUK K HIWILFrE: , B R —FEEER B B0tk .

8.2.4 NYAB R#HTEAR

B HEERA NYAB BRI RS T RFHIEK
H0.53pum HSREHKE . LA 370omW WEBIE, BMBRTH
3mm X 3mm X 5. 7mm B NYAB &, v 3K5 35mW # TEM,
BeaBotEm s . MK 0. 53um, BAEIEX 9.5%.

BOL—HREBEEWNEEHECHRAREVN EEBR . EHE
BER HERNEEREFFHEMERA . ESFNEBR
BOLEG R TFHAIETEHMSTEART ZHNE .

§8.3 Yb: YAB gkt

IEEXR,BEE MY —RE InGaAs WOERBH KR, L Yb*F
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BRBFHIOEREEZAMGER . Y MEB FHRRS
e, HaFHER 4 RE - EXF M-I HREK
BFy, BE K EREIFRELIR 10 000em ™, FERAFHIER T BBR
FESN, EREZRENIELZEIE . B H LERRE . £
BT, YO U — AN RUCH, R 996nm 4, BE5 InGaAs
LD FBHME, 7 1. 03um R FAE—NBRK LK . YO 5 Nd*+
B, ERFRAKHEHEBEE, RO ERE B TERKEA¥R
BEHNB Y R MHRARERRENS . BT LEREA,
LD EWA YO " BOGEAE RN A B4R T Nd*TLD #0ok4s .

1974 4 Leonguk F M E 5HH T YAB Rk &5 A3,
%% KDP i fkfy 3.9 £% . 1995 4E Aka I IERMETRAB X
BAEEEKT Yb s YABLYb.Y,—.Al; (BOy), 18 &, it T
Yb : YABEL & & 038 B A A K & K.Mo, 0502 — Fi L B 87 4 -
il 3

8.3.1 Yb:YAB R#&&E¥H

Yb : YAB d kB TSI BRI &9, X K S KR & G T
1962 4E . Yb : YAB @ &/B F ReX,(BO,), Rk —R,
Re=Y.La~Lu;X=AI,Ga,Cr. 1963 4 Mills #FBE " T ix d 44k
G, RS RAT YRS A [CaMg, (CO,), J6KMF . YAB
MR S B D32, M B DI-R32. R EH.a=06=
0. 9288nm. c=0. 7226nm. # B YAB Sk E T, T E L BO,
ZAEEAM AIO, \HEERA, 54 BO; = EAE AlO,
N ERE 1B TG RR KB T M4, AL IR 0L T AlO, A\ #3E
FLAE, T Y RFATRELEWHERY . &P RE—4
BO; EA A E=AK, L=/ BO, ZAHWRBE=A%,. M
AlOs /\HE B AL B\ T, X B BE A A\ A S B & & R IE+
LXFR,FHE BO; A SBREEARKHERE L2 RE .
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8.3.2 Yb: YAB ﬂ{*i'&[m

Yb : YAB Rk RERBSERILEY, REXABREE
(B EKEH .

A Yb + YAB B85 R F r = da BN, B IO #F G BE
%E%ﬁ%ih’:,fﬁﬂﬁﬁﬁ% Alzoa ’B2037M003’K2C03’Y203
1 Yb,Os;.

WHIERR

K,CO;+ 3Mo0; —>K,;Mo0;0,,+CO, 4 .

mikERKER N
2Yb,05+ (1 —2)Y,0;+3A1,0;+4B,0; —>2Yb. Y. Al;(BO;),.
i —E LA =R BRI FN R KA PR G, AR E
1100°CAb¥, fHIR— B H),, R E R R Z R WRA B ML, A
¥R IR R E R A SRR, FR ERAREE Y |k 100C,
BTG ER 120, ERBMASBEMU E 10~15C, FTA
WeimmAeERNFE BREEAEMRERMEUE 1~2C, 18
B — B[], e R EIR L Ll 1~2°C/d PR BRI, 5 5
3 25r/min, A K RN 45~50d ZE45 , AT RIS K E B B B JE K
KE Yb: YAB B85 .

8.3.3 Yb:YAB E#tiFEMR

Pt . FH V REEM B He,Na, H, He XTR ity 7 k1%
2, MEH Yb : YAB dRAMITHRIIAFK 8. 29 .

8.2 Yb: YAB R{SHITHE

Wi /pm no(exp) no/cal ne(exp) ne/cal

0. 70625 1. 76912 1. 76986 1. 69705 1. 69698
0. 65628 1.77149 1. 77180 1.69962 1. 69867
0. 58930 1.77367 1.77446 1. 70088 1. 70187
0. 54607 1. 77699 1.77630 . 1.70478 1.70437
0. 48631 1. 78117 1.77958 1. 70996 1. 70485
0. 43584 1. 78457 1. 78540 1.72248 1. 71119
0. 40464 1. 80158 1. 80152 1. 71889 1. 72949
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PR EBARMT .

o ¥%: ni—a+b/ (B—c)—dA,

e Yt ni=a+b/(A—c)—dA/(e— ),
B H AT B A BHLIIAK 8. 3.

%8.3 FHEHSSH

a b ¢ d e
0¥t 3.17364 0. 0012763 0.14902 0.090334 —
e ¥t 2. 67159 0. 17522 —13. 88610 0.16640 0. 07527
B LA B2 R A A DAL A B

Bom( 1)=34°12",0,m( I) =46°38',
LT
Bpm ( 1) =134°38'.

R :Yb : YAB R FFER AN R, g 976nm
&b, 0% FE N 25nm , XN F Yb3+[§4]2F%—>2F%E4Jﬁﬁ_‘:,§E—'?InGaAs
B _REFEHERES .

Yb : YAB gEfE7E 1. 03pm F 1. 04um B FHE— K&,
1. 03um &b E ek, RIEEHFMAN 1. 397ms.

Yb : YAB Rk c MIREKEBL o« FHHK . £ 298K
ZE 573K WEEEHN,Yb : YAB i FH R E B3N
9.4X107°/K 1 2. 8X107%/K.

KA LD i, AT E 1. 6W B, i K IEE E % 33nm,
KEBAE 513.0~545. 8nm Z [B] . Y AHEEHEEN 11W B, H
BT 4.3W BTESDE (Q1040nm) BOLH H BB N 48%. L A5t
FEWEERN 11W B, T REBR K E B FREEER 1. 1W,
BIMEN 5%, SREEERN 10%. XRUERKF L FHRBOE
i B RS KF

8.3.4 Yb:YAB BN TERR
Yb ¢ YAB & 4K ] B 67 InGaAs LD F A /MEIBOE S,
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HRAERBRAIR Yb : YAB B BOLA, YR HFEMNRER W
ARAFLEFHARM B KHEEFETBERRSN Yb : YAB
Bk, DIMEMREL Yb « YAB &k 1 7 b AL B B

§8.4 Nd: YCOB I Cr: Nd : YCOB gk

YCOB[YCa,0(BO,); 1Ak R—FHH LERMMRE LT
ReCa,0 (BO,); (Re=La®" ,Nd*t,Sm*",Gd*", Y**, Er*" &) & &
Z5hiy— R, B F YCOB Bk A KMIERERFRZE. BN
B B, BB IR B, T R A —BUER A R, fE N I
BPE e SR AL B2 AN AR . Y B TFRER N H T
Bk /MR, % YCOB @ik iy Yo+ B F ¥4 a9 8 Nd** Br B AR
& B3 B Nd.Y,;-.Ca, 0 (BO;),(Nd :+ YCOB)#¥ )t B M dh i .
BT EELEBET Cr A Nd : YCOB & &+ B 28 g ;W 5 ® fk
Cr : Nd : YCOBE &3 a4 , 3.4 7 hn LA B izt

8.4.1 Nd: YCOB j ks~

1.Nd : YCOB fa#h 2 ¥ YCOB NI —EHRESW . BF—
SE B A, R O A B TSR A A SR Pk VTSR R AR R i
THERERBER. YA BB EXAEEREEER
Nd : YCOB& % .

kR A=K Nd : YCOB #. 5, /] % A DJL-400 B 8 &
POETERKERE, FREER 0.001mV, BEH#E K 0. Imm/h,
BEE N 100rpm, RITEAETSE . MKk &K KPF30-2.5
RN EEE, RS E L 2. 5kHz. YCOB Gk 15
& 1510°C, R Pt HRBR, T ERSFPAERKHE,H Pt
B8 ST YCOB Rk S AR 300C , £ KB R T8 skeT,
HIRENREAGRERE, XK AGREFERFZEMNEE, W
EESHASEER. %4 K Nd: YCOB Stket, — R HE X
B AW R R, B ERE AT EL, ER KA KN T
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EfMESHEANRFSE A KEBEN, 2.

JE L% B B 4l Y,0,(Nd,0;) ,CaCO; #1 B,Os iR 5 . H|bE
HEEHRES, REREHS. EN . BERELE . FEEHS
B.uBAENEMREERKGBBRF TR AR WE . HH.
SpRA,FREEKIBYKERBEAREET, BRRERTF
BB iR ZE R EUE & .

mkERE—-FERAYDELER TR, EHEEHSE
W A A K R B, S RO A S R B R R B R B R
EHARR.BHEAEMEMREERSHERE. BEES).
EGAEFZRALSHEMERE  BERENEAEEKEESH
A, MERKHEREREMEKXRTA Nd - YCOB itk .

2.Nd: YCOB @ h¢s £ & Nd: YCOB R/ 4%H ., &
ik By OB R IER R 52 YCOB S ks L, X6
BEHER.

£ YCOB @k A NS TEFHEHMNRRD T W REEE
POt ERERE. UEFRHRELHMENFE B FHHEES
At . :

HI Nd : YCOB d 14 (5% 5 3 33 T %01 5 1% df 4 B K 9 P TR ML
04 594. 4nm F1 812. Onm, W] LA ¥k A & I K & 594. 4nm Yy B
B R ERENEE, B—NMRWIEE & T SEEOeHTHE .
FKHAEWKK 2, =594 4nm PRB AR RHENOKE R 8%
JRF . MR EEA Nd : YCOB &k, EHBERER/DT 2m], 4
MM RER B KR 1. 03m]. REEBHEHBERA N 3.3%.

Nd : YCOB & &5t R B AR R BE:Cs-m) , Ot B M4 88
EREFMZEFEEETRNXE, HHEH#E Nd : YCOB &k &
B R M RAE —EXEE . BN EERERY XA ZFOE
SR EAE R, WH R A KB BEE R B LR
H. EEFEMEELRCHFERBFRT Nd: YCOB Rk B F
BERNZEEI A, R EHBEEEETM . MEUKE
A(Ti: ALODBEEE IR IE, WE T Wik Nd : YCOB & &
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SRR . BUME DY E R Y1 Nd : YCOB Sk iy B & 5HE IR
ARS8 4.

%8 4 AMEIE Nd: YCOB Skt B EME R

B BE/mW | BRRETIE/mW | SO REREER/ K
(33°,9%) 95 5.4 0. 64
(64. 5°,33. 5% 17 19.5 2.23
(90°,33. 6) <1 12.2 1.59
(113. 2°,35. 4°) <1 33.5 4.86

M3 8. 4 A, Y (0=90°,0=233.6°),(113. 2°,35. 4°) Fi 3k
SR ERRES /DT 1mW, A3 T RER 8 BT R A AR BR
L IGIF B (113. 2°, 35. 4°) 2 Nd : YCOB &k B4k B FH 7
M. YEAFEHHE R 690mW B, H 5% H AT 33. 5mW, Jb-
FEFEBAAFEN 4. 86 %.

ERAFBEU A B LD BBRENERE, X Nd :
YCOB @t #iTHMEMELE .  XEMWIIE N 1W B, WK F
8. TmW SRt%i i, RIFBEHZ R 380mW.

3.Nd : YCOB &4 ¢ 2 Ri¢ W HRXHED DIEHE
BT EREERSSEL=86 . 8. BEa) ¥t
MHEPEREEER .

8.4.2 Cr: Nd: YCOB &’

B F Nd : YCOB &% LD # Y48 812nm MR W e B %8, Xt
FREHTEREE, N TKE N« YCOB &4k iy 36 itk % i 4
e, Mgl . BIESREE T Cr* 8 A Nd : YCOB
iR, RS SREMEEHERE NET YT HRHEZME
T Y CrtEANRBE . B TEREENIE.COPETFARAERE
MBI

Cr:Nd: YCOB Rth5 YCOB Stk —HERBASBRILES
W, AT R SRR PRI E T R R P ER SR AT A&
KBCHETFAE 2 SEBENOLSYABNdWETFIE - S8
8% ) YCOB @ik . BIE 4 (4N)Cr,0;, Y;0;5,Nd, 05, CaCO; F
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B,O; 3 JE , #3423 + B AR EUECRE RO B 395, R A
BN Pt #3R B FER P PE 1200C A ¥9% 10k BLE,
Y sk 2 BB B TR Ao #H R . DIL-400 BB R K5
R S HEAT S AR KRR, IR B R TR EAT AR A, TR
HE K RSTHBEHN S . BAS Nd : YCOB MHER Cr : Nd ¢
YCOB B84k . Xt S ik#T 0 FHRE A S EREY, RiEF
N W EFSE z FHER N 4.5%, M C BHFIFERED, R
EERRAPEFRE C ETEE.

FF HS-340 43966 B WE TEAT 6 HFEIEH Cr
Nd : YCOB & i EB 7 Lyt . NEK Cr : Nd ¢
YCOB 514 i 28 5 Wl Y6 38 F 1 84S Cr = Nd : YCOB S&#9
S LEH,Cr + Nd : YCOB # f&‘F3 R 57 fn A {E L
Nd : YCOB# A R‘F1 R H# MK, T B F§—— I3RS
¥ Nd + YCOB @ik@E A . B Cr : Nd : YCOB Sf&
SFERF3—— 12 BEHWOCE R, KB Cor i B ER
SHERSREN LW, B8 T ERSBRIFMAFI— 11K
FHEHE. XHEMTFRE Nd: YCOB K& HEHZCH T
SRR RSN, M Crt B FHREE — SR .

§8.5 Nd: GdCOB 1 Cr : Nd : GACOB &

”:’1ﬁi%ﬁ%@ﬂiﬂﬂ%%iﬁiﬁ.ReCa4O(BOs)3 EP Re "')'J Gd
ETEF, BE Ry GdCa,O(BOy); L& ¥ fRi ¥ GACOB.

8.5.1 Nd: GACOB gLk~

1997 4 Aka PO KRB T GdCa, O (BO,); ik K FI 4k
¥ . BEJE,Iwai ZUDIRE T GACOB & & A 4B 48 14 6 % ¥ K.
Mougel ZFtiE T Nd : GACOB & f ¥ B (Fia 5. Nd +
GdCOB G H =4 X B RN K 5L, B 13320m,10620m,
936nm, X HEMA AR AT R EBWL. K. BE=26)X. B
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BIBF 3B Z MR 1062nm—531nm BB H MG . ILD N
R, SRk E TR Y 1. 25W B, {§ Nd : GACOB @& B 3%
BT 115mW B BB Rt Auge™ B UK WE&KEA
(Ti:ALODBOL R N FEME, LI T Nd : GICOB ki B 5K
[L . fai i

W52 BT RO B A48 1 IR R R G, 3T T IR BRI OETR
BT S i R R OS E R A EEAEA .

Nd : GACOB kX R F M ARMBKLHW RK ZH «
(cm™ D BFREFE 6.5%)FIAFS. 5.

}8.5 Nd:GdCOB RAHETHH AFRERLIHBRB T o(cm 0

P /nm E//x E//y E//=z
530 0. 807 0. 624 1. 296
588 1. 962 1. 547 2. 269
738 1. 280 0. 898 4.180
794 0. 651 0.572 2. 451
811 1. 546 . 1. 046 1.924

M85 A, EEHTANRERIFEEALEENS
M B, E//z B ,.E//x RZ,E//y 5§ .Nd : GACOB &k &
BE A B LU T oK 10620m &b, 3 A ERR IR SR E EME
ﬁ[sz]
0,=1.3X10"%cm?,0,=1. 4 X10™®cm?,0,=2. 8 X 10" *cm?.
Nd : GACOB & 88t B USRI T R AT,

LS KE/mm AR/ mW [ H IR/ W] BBEE/% EHE

Nd : GdCOB 8 1250 115 9.2 EZE LD

Nd : GACOB 7 1560 225 14.4 T
EAHEE

Nd : GACOB @& W] F K Hi/E B 8 5 AW /N g FH ¥t
28, HI e UK T NYAB #ifE .

8.5.2 Cr: Nd: GdCOB & {&¥%]

LD FE A Nd : GACOB # ki B M B M BB AR, EXT
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WO E BRI S, R ER N EENEESH . AW
EBRPAUBREHEEE, KR MEER T NCKE,HY
N HEHEFSE on>15% REFERBERXAL - H -
B7E Nd : GACOB & B ABAET . ¥ N HFE, &H
A8 E F& CrH T .

A% H CRYSTALOX MCGS-3 @i g hrip b4
K Cr: Nd : GdCOB &k . FrRM BEFEEY pEaE . MA
(010) /T F] B9 GACOB @&k E ¥ &, kA K TZEHERFEK
Nd : GACOB SN . A TRNBREGBEEK, BAREER
BK,Cr' B TFH2H 6. 2nm, T G B FHRLH 9. 4nm B HE & &
e, YHHETHLREEEDT 1520, B FZRIKMAE
RERA,BHE CHEFRG#A GICOB FE Ry G #4AL, 4
KHHRENBETHEREY Cr,O, FELEME . 4 CrH M
Nd*"BEFHEBARER,COYEFH S8R B ¥, B
CrtBEFE 5 TN K8 %8 AL, 3 7] B4R B %284 T 1] 2805 5k
R ESEH SRR - AR R L (1/20~1/30) 1 & kA&
KBESBE, TURBERRTEAE¥KFERN Cr : Nd : GdY-
COB gifk . Cr : Nd : GACOB @ik £ % /MX . Nd : GACOB #
R EHERABIG ESTFRIBHNIETER .Cr(1%) : Nd(7%) ¢
GdCOB @k H 7 KR 570, B R M & 5T 4 F £ 1060. 7nm 4b
.Cr : Nd : GdCOBm ik X BI{HRE B 0. 9] H Nd : GACOB
m i (R BEN 1. 0D, 7 10] M ABER T B RS cH b
4 2.4m], T Nd : GACOB ZERIH#HMM AR T H 1. 96m].

Cr : Nd : GACOB gk iy B E 5 F 85  FE 2 Nd : GACOB &
RE 1. 25 5, B Cri B R BORAI BB .

§8.6 Yb:YCOBM Yb: GACOB g A (30~
Yb : YCOB fil Yb : GdOB # # 4 & [ 4 & YCOB #

GIACOBRA TR ENZR . REKEEMN Yb* B A YCOB M
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GACOB& k& , WA R M R Pk R A K PR A . SRR
SRR K . B Coom, FE B . CI-Cm.

YO EFENMAEBRFAREARER T, AEREMA
A, Bl Y {X #E 980nm FHEH — B R M BBH . X —RIKHF S
InGaAs LD # & &t KA ITEL, B Yb : YCOB 2 Yb : GdCOB
ST Bl InGaAs LD EW R RS HEBRBOLH S, iz YO &
FRE—AEE 2P — MRS 2FL, RAFEM WL ER
%, BH LHBNEMHRASHRK, EER YO " BFFESE
R s R AL ATERRIENBOLE R RERT .
B ILFE YOO B TR BOE B SR R M HERESIA K 8.6 .

# 8.6 JLEhiE Yo' ML H EMASHIERLER

gk Yb:Mg:LN{ Yb:YAB | Yb:YCOB | Yb: GdCOB
EMWEK /nm 954/980 976 976 976
B HHEK /nm 1063. 9 1040~1060 1085 1043
BRE/ }10"Pcmf  1.1(e) 3.4 1.1
0.57(xn)
—20,
REBE/ X 10~ Pem 0. 24(0) 0.8 0. 36 0. 46
RIFF A /ms 0. 54 0.6 2.28 2.54
BRI E/W ~0.2 4.3 0. 446 3.2/4.7
B E 67% 48% 73% 81%
H &R ThE /W 0. 058 1.1
LD—~@HHBMFE ~7% ~10%
LA N 1030~1070 | 1020~1090 | 1045~1090 | 1017~1086
B 43 39 44 45
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Yb : YCa,O (BOs)s]fE%%ﬁffé%ﬁ:%{u:F Yb : YCOB #i
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B, AN S S (PO RS, B 950C#H 6h, IR £ HO0 KM
CaCO; #HEH 1y CO, K4k, R/ M#F 1200C , HRF¢ 8~10h,
#14 M Er : YCOB M Er : Yb: YCOB £ @J5HK . HH&HEH
BHRA S A H R « RABERPIIEREK Er : YCOB M Er
: Yb + YCOB gk . B FI #5247 O 5 830 m £ B2 & o, To €

7B R0 5C, ERKRAFANI N, F Ar 5, M HRKL
MRk R BRFE, TEKH AR EUR R &K Er : YCOB
FEr: Yb: YCOB 8 Rk .

R WO

Er: YCOB &k (= ). i T # 300~1800nm HE A, A
800—>976nm W IKCGREMR T ; 7€ 1550nm ML 5%, 7 1537nm ¥
800nm 1 976nm X 3& . 4at %Er : YCOB & & £ 796nm, 976nm
1 1537nm RUCEE D FH 0. 11em ™, 0. 32cm ™ 1. 65cm ™.

Er : Yb : YCOB & (y ) ZE {8 F# 400~1700nm KBt ,
W e 38 BE 7E 800nm R F5HY, (H B 7E 976nm BRIBA . 2at KEr #
20at%Yb : YCOB g #&7E 800nm, 976nm 1 1537nm B W &
4834 0.031em™'.9. 9em ™ F 0. 75em ™.

Er : YCOB & Er : Yb : YCOB @& & Z & F M 1400~
1700nm & Bt , B3 & ST 4L F 1537nm.

M Er : YCOB Sk #y R i1 & 311K & ,Er + YCOB &k
A& T H InGaAs 5, AlGaAs “HRE R, £ 1550nm A #EFTHOE
B

WL . H K Er : YCOB fh4A%E 800nm A1 976nm HFH K
B 0 & B, M AE 1537nm B KB BRI & %, B InGaAs LD 5
AlGaAs LD(A=976nm) & # Er : YCOB & # & 7 6 18 |
1550nm A% - (W B Er :+ Yb : YCOB & &% A K&
1550nm A EMABOEHEL . RAGEBSHEZREALD (K
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% 976nm, B Y 1600mW) FE 8 Er : Yb : YCOB i {&# i
(y I, BER 2. 5mm) AJ B IHE KL K 2mW, E 1K H 1553nm
WOt .

Er : Yb : YCOB gk B —Ft 1550nm BG4 i & H iy
WO S R 6 B9 B0 XA IR B 2 S W B A FEE R

ARAEEEENEAME -
Er : Yb : YCOB /At InGaAs LD & AlGaAs LD M

i 4 5 WK 4 1550nm ZAHBHOE, P FEH ErF M Yb* 4
AR ERBREERXR FARE—SHR -

§8.8 Nd** : GdAL;(BO;), difk
(5% NGAB g )7

NGAB B/ 5 NYAB R &EBE, BT G EF¥2
5 N&** #244835, Br bl NGAB &l NYAB S5 5 4 KR
PRk, LREERESHPERFRERYEEHRTRR
E R — R RO B R .

8.8.1 NGAB R4k

B F Nd** : GdAL,(BOy), 7 1200 CELG FEMZE, AT RAR
ﬁfé"?&ﬁiﬁifﬁ NGAB %Eﬁﬁs ,ﬁﬁ% KzMosolo‘Gdzos'Bzoa ﬁsﬁﬂz
REEF CBEFD , & BT Nd®F + GdAL(BO;), Fl K;Mo;0,6-
Gd,05-B,0; th R4 Bl — & LRI B H ok £ BRSHS. E
B R, B TR R e 1000C 4 —Bint ], ER MG &, 53
X ST RS EEARZE NI, RE L 10C/min FHBH E 4T
ERHT, RIEZ R RME N« GdAL(BOs) -k £
PR EERL .

REZRBER B XK BTG, RE KPR
EBRAEBBEKRRE . FHEREANSHEMN K.CO; MoOs,
H;BO;,ALO; 1 4N # Nd;0;.Gd,053;Nd;0; : Gd,0,=5: 95. F
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¥}

0. 05Nd;05 + 0. 95Gd, 05+ 3A1,0;+ 8H;BO; —>2Ndo.0sGdo. 95 Al
(BOy)+12H,0 %,

K,CO;+3MoO; —>K;M03;0,0+CO; 4 »

2H;BO; —>B;0;+3H,0 4.

Rk K R AR T . L TS, PRBSEN
i, g B R AR B A THEB X, U S EHSR MR, B R
MoO; 8 % %t i 42 K 89 B K R, (7] e 38 T LA 2Bk G0 7 34 578 I 30
e B AR, AT T FE 40 1 R AR R

FRHEE HBRSWIFEEANPLHRD  ERTAEKE
B 50CTER 1~2d, A5k 5C/d. BRRERHTREBREE, K
A G RE, FKAL T, 4 B A, FIT AR R E R IRHET R 1
I, P18 c BF &R R SRR — P E R EERR T
AR R .

8.8.2 NGAB R#&#H WK Xi#5RHK#

SR ZEH . S B .D.-32; B[R] BE . DI-R32;

MM E¥.a=9.3416 A ,c=7.3066 A ,Z=3(NGAB 4% T#
56 '
Nd* B FHEH 1. 63X 10%/cm?;

W WO i« AH T4 Te—~*F 1, "He BB SR BRI A4 W e 3 P A7 A 3
4~ ¥R 04 , 802. 4nm, 804. 2nm, 807. 4nm, X IE & GaAlAs R F 1%k
WG RIS

StF o 1 n fRIR I, TR BB A J-O (Judd-Ofelt) 2 ¥ %
02, =1. 455X 10" %cm?, 0y, =1. 175X 10" ?°cm?,

Qe=2. 043X 10" %cm?, Q.= 0. 208 X 10" ®cm?, y»=0. 326 X
10" %cm?,Qg=1. 257 X 10" ¥cm?.

XEHARR A T E N F s — T BRE R Rk K 5T 8
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(1305~1365nm) B SZ B T HOLH L S A BRI E 4 5 K
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8.8.4 NGAB M EHR
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H 20 42 60 FRKM, AT T 380 5 FM Gk
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B HUINE T X #OE B AR S HAR, BT B A9 5B S AR R
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* 431



R BOG S e D R A B R B R T SRR S A
TR e 5 9 P A SO BR AR LR A L B0 2 AR R DR RO T O
B A b T LB R B A — R A BE X R T B O
B 15 5 S 4 D BT 0 R F 6 T RE R T i B 3 R OD R R S

SRBANBEEL LS TR WA TREEE TS
F LD E MBS E 5 T A BB BUC R T #0E B 7755 & i b
B, X R M AT & B SO MO R ERG R FRANE
BREFR .

£ % x W

(1] Johnson L F, Ballman A A. J. Appl Phys.. 1969(40):297

[2] Dmitrier V G, et al. Soviet Tech Phys. Lett. 1979,5(11):590

(3] 1RBFES . HHREM . 1983,32(6):795~798

[4] ERHK BRBNERE . NHPFEH . 1992,12(5):416~421

(5] ATE R HUL%E . JPFEH . 1991,11(3):283~284

[6] Dorozhkin L M, et al. Sov. Tech. Phys. Lett. 1981(7).555

[7]Lu BS, et al. Chinese Phys. Lett. 1986(3).411

(8] ERBHRMBT I . Wik . 1978

[9] Ballman A A. Am. Miner. 1962(47):1380

[10] Filimonov A A, et al. Kristall und Technik. 1974(9):63

(1] ME4%. AT Rk .1087016).2

[12] Luo Zun du,Tiang Aidong,et al. Chinese Phys. Lett. 1989,16(10),440

[13] Lin J T. Lasers and Optronics. 1990,9(12):34~40

[14] B R % Fe¥E24R . 1987,7(2):139~143

[15] Luo Zundu, Jiang Aidong, Huang Yichuan. Qiu Minwang Chinese
Phys. Lett. 1989,6(10) : 440

[16] Junhai Liu, Jigang Wang, Yaogang Liu, et al,. Optics and Laser Technolo-
gy. 2000(32):183~186

[17] Wang Ji-yang, Li Jang, Jiang Min-hua J. Synthetic Crystals. 2002,31(2);
260

(18] Filmovov A A, Leonguk N I, et al. Krisfall and Techik. 1974,9(1):63

[19] Aka G, Viegas N, Teissner B, et al. Mater Chem. 1995(5):583

[20] Mills A D. Inorganic Chem. 1963(1):960

(21] Tian Lili Wang Ji-ang Wei Jinggian. et al. J.Synthetic Crystals. 1998, 27

* 432 -



(3):225

[22] %, E8. MES . THBPHEHR . 2003,18(1):207

[23] Chai BHT, Ye Q,Hammons D A, et al. Tech. Dig. Ser, CLEO san Francis-
co. 1998,6(3):325~326

[24] B RRR. EAHE . ATREKEHR . 1999,28(1):31

[25] PE S$HR UHHE. ATREKER . 2000,2901):25

[26] BREVK BB WH . 2000,29(5):259

[27] MO B 00 RS . D624 - 2000,20(5):711

[28] EEF. WAE MR . ¥l WRAZEEKHERELLRE, 2002

[2o] WAl SRR AWA % . AL&REKEMR . 2000,29(1):59

[30] Aka G, Kahn-Harari A, et al. J. Opt Sec. Am. B.1997(14).2238

[31] Iwai Kohayasai T, et al.. Jpn. J Appl. Phys. 1997(36):1276

[32] Fmougel, Vi vien D. Optics meterials. 1997(36):1276

[33] Vivien D,Mougel F, et al. Laser Phys. 1998(8):759

[34] Sasak: T,et al.. Material Science and Engineering. 2000,30(1~2):1~54

[35] Auge F, et al.. Aduanced solid-state Lasers MF7-1. 1999:185

[36] Wang C Q, et al. Opt Commun. 2000(174) ;471

[37] Xueyuan Han, Yuming Sun, Yuhei Li, et al.. Optics and Laser Technolo-
gy. 2000(32):135~138

[38] W E . BIRE . HRME. AT REKER. 1999,28(4):390

[39] Wang P. J. Opt. Soc. Am. B. 1999(16).:63

[40] Montoya E, et al. A J Appl Phys. 2000(87):4056

[41] Chenais S, et al. J Appl. Phys. B. 2001,72(4):384

[42] Zhang H, et al. J. Appl. Phys. B. 1999(68):1

[43] Montoya, et al. Appl Phys Lett. 1999(74):3113

[44] Wang J. et al. IEEE J. Quant Electron. 1999(35):1826

[45] Ange, et al. IEEE J. Quant Electron. 2000(36):598

[46] Huaijin Zhang, Xianlin Meng, Changging Wang,et al. J. Grystae Grawth,
2000(218):81~86

(47] BHR¥AMA . EEE RS . THAB#R . 2003,18(1):57

<433+



EhE SFEEER

kMR A2 RN AN ERARBL, EX 2R
BEFAENARESEEERA, LEER ERFREARTFRA AR
¥R — EEARIGEHER MR FHEA B FEAR RN
MEHREZRIRMERERE . YATRGERERSFHE,
FPERE B L 2% R R

MRS R E , 5 AR X 4 0 B R & G
B Ak () EHHR. S EREBS . RaMES HaXAs
MR b, AR KR R RO BOR . R KRR, AU ERE
2 RO P P AR A TR L T HLE AR R A AR A
FREE X B % L R R

AR T R R R R, B MR R SRR —
LS, ERE—FIF B EREMF TERS GEMHE .

FEURA R F R 25 B £, N E B &
R A T B R AR A A L LR R A 40K (om)
HEWHBBEENE .

§9.1 ShiRHfEAEK kD

A& T IAE Z B W L RAE T BN,
WESHURALF TR ES, B AR G B R MY Tk,
BREAKET .

B 20 4 60 ALK, i FEFMHMRBREE, FE TF
FERGEEBEGREA . ROBA QR ¥ SHE TR
(CVD). & RA MY M S E (MOVPE) | i 4 S EE (LPE) . 4+ F
W AME (MBE) | Bk v #0618 (PLD) % HL R 7 i, 43 51 b0 A fey B

©434 -



b A .
9.1.1 = @RMACVD )P

{2 SAUTRR 20 42 60 EARVBRE R RN Kk H
JEAEH AR, AT F R RS SR, B RR B ALE
ERFRER T AR SRR BR , N B8R R &
KRB AL SEBERHELE . AERN—TTEITHAR . XFHH
EEIEHETENNRE FIRE-V,I-V,N-NRZTRE
TTHIAL A Y R (Si,Ge 250 VE ALY B AL B LY BRILY F
MR . :

HEHARBEEER>HLEVENBY R, LXHEY
RS AR ZRREELRENRNERN, B TEMMAN RN
JiE b 5% A b R R, FE RN A AR P B P AR Y B A AE AT IR BB AL S
R, A MR Y HEE Y E , XA AR A SR .

hESHUBFRANAERN, KBEE TREFARE
ﬂ :[3,4]

(1D AR

WJ ﬁﬂ . SiH4 800~1000C
) hE=ERR N
~650C

film . Ga(CH;);+NH, oy GaNo +3CH,? ;
(3) th2E%E KW
.  ZnSe -+l

(4) B

. 3GaCl,, +1/2As, 2GaAs +GaCls).

BRI ERANERBE A R, B R E T TR R A
HESHUBRAEKBEHERBERETZHEAR . A¥SHITH,
TRRAG AU ERNERZREHNEMER, SSEDEYS
BRUGATLHFEFALR . SEBEHESNTEYRERTHE

"+ 435

Siy+2Hze 4 5

T,

_— ZﬂI .
T, T, 2(£)+‘S ) 3

52 7




Wz HEEHENE. S ERKEREMBERE . XFHEF
RS FERR D R R 8, TR T AR Y SERY
M .

S HEENERERZYELENHE, HPEFERE
SEMSETR BEYRNSESHEBER, TRERFHRIES
7, VLB #2 o Y 3h 1 2 4047, S0 SE B AT UL, S SE R B9 A2
KHEE RRESARSHTRE .2 EPEAXRE, &0 . BYHE
RYSEEE . R AR 4 B UURUB B L R AT A A KRB R N B R
HAMSEBRE. KRN ERE ERENMBNEHER
. ERXBRERE,YTE——H#HTHE REARETEEE
3R A AR AR R AR AL B A R, BB A R AR
R L, 5058 LB ey 7k AR B Y

9.1.2 £REHHSISEMOVPE)H

ERAENHSHIE, XKRERENHIHITRMOVPD),
ERAECVD i LRBERMEKEREEAFER . 2T&
BAEVLASYHRSBRBERK, REE KRS0 SME
PHERE. ESEKAKomRTREREE. FIAELDNE
BEVLESYRASBER, ATEEFEARHKELAKEEHER
AEVALER R TRBEBE, B R yEK K- VIR I- V&,
SO MEALY TR R MY FERAR .

MOVPE HAKREZE BB EFESELERSE BELA K (K
PE . BSABEEREMER RS, mME 9.1 iR .

(1 SELFEREH TR R Z8E KN, 355
5 1) B2 7 3] ) 94 BEE i O\ 4 s V) O LA B O TR S Y B Y R R A
W, UREBERIEER T SEWHIMERBS HRY .

(2) R ERR XS R M A2 54, B FR e
B AR MR B DL B P RO E RO R, B R Y RN K
FREEHEEEARNE, ME 9.2 Frx .

EENHA T, AN EHARFRFR, LA EETAER

* 436



M TMA!
H~{O :
sy
:
: o SER]
: == RRRERE

10%PH, 10%AsH, 100ppm  S0ppm o FEIBI]
FEHF FEHH SHIEHN HSeEHHp

B 9.1 MOVPE £AK¥EEREHE.

. YNl
00000
-t
’ﬂ:ﬁi)\n =
ooooo ]

£l

Hedi

@ ®

9.2 XPAEHEASXENE .
(a) KFRBE: (b) REAXLYE.

B b, 2 B ] H S AT RY | LSRR AT S bk, R LR N K
BF BT RN R WA -

) BRRAERANVBRERHBRW EHHAH %, 5 R0
R B R B TR 400 AU B30 6 B 70 5 A B RS IR A 15 e, T AR
iE MOCVPE % ) R £217, & H fE ki AR 48 % 1l 1 25

* 437 .



5 RSB .

(V) BHEASZHIEEREHNSERE. B HREEMSH
H MBS, BH RSP EM BRI LA TEH
B SiRHERIE, EEH R R EN A HFEENERENRPRE . #
/LA MOVPE ¥ B #F AR TTHBFELT.

MOVPE 5 CVD Ml . B THAKRE LFEHINLINER
EWENETEYRY®EE L, BEYRAODELZERERKE
ELe TEYRMSHSHZEMMERNSERSRE, B EXS
EWBEAERAG HEER EAKERSHSFRRZH . Xt
EHNERAVES R BERZMERN A

() ZERTHAKFAAFREMELHESE.

(2) BEHHRSREE, UEESTERN BB TSR .

(3) RWIEHEMR, EXMAKAEE .

4) GFER.#5TRADGAK .

(5) KBHS.

Ehr ERERDI T2 R RS ERAFEYR , REEAXTE
WiHZ . TRRHNEYREAFESZEFIERBILEY .

9.1.3 HIBSME (LPE)®

VROME SN 2 o TRV VOO CERUBR B VAR 1) & R A R Y — T e B
EX, ERALRERBREREERBRGENET . £—<C R
B TR WAmE s A R SAR, DRRERM TR, EEL
AR B R TR, LB R PR AR S E

L RFE L, RERESRARBEBEERICRSE, &
BYALRANGT MBS HET R B2 AW R BAHINEEK .

YBORR S S TR AR A IR BBt A R B 7 A B L, BR A IS Y
B ERABRE EHBRTHRANBBERAREEY .

MAMASNEEEY XP S K M, U GaAs, GaP,
Ga;-.Al.As,Ga,In, As,P,_, S8 G ¥ B ARG WHE, o
Y,-.Sm.Ga.Fe, .0, % $- EIE!‘EI g ﬁ; ﬁ ﬂ: % ﬁ ﬁy tm: Kz

* 438+



Rb, TiOPO, % 3 5 B .
BARSMER EREEMAE 9.3 FIR -

SR Q)/ﬂﬁﬂ
\\:—\“
— P
% %
. 0 e
o C.
41 F
T AT e — 012
ST
B = [ e Ea
e s = I T
fornin R S
L LAY B E 2o AP
(‘a)‘ ®)

Ho.3 WMHMEXRERREAE.
@ SPEES s (b) R ER.

YR MEE B4 B8 R A SO AISH R 5 o, P ARG 3 2 (R Y R 8 R
FERK, AR RBAHAES, XA E LT K R E R E
T . B RRIIRRERESERNY - EERT .

WARSMNE KRB AT 53 AW FOT K, — PO R, 5 —F RS
% FRERERRMIBMETER, FE- I RAREEK
M. FRBETEFRECIBEMETER SIMERILEHR L
FTRESEK, B TRIESMERSMARLN TR .

* 439



9.1.4 SHFERIMEMBE)™

4+ FRSMEMBE) 4K X 25 & MK SFES AR, 3 20
e T Ot TR R RERRNER, ERBHNINEHR
BAKREA HE ZHATEIE BIE A REBENEE
HEABEZHBEER .

DFHRIERBERBEEOETRZRET, FREF—ER
REH P RR P R L _E i 2 F SR T 3R FE R i B8 R R R
TR, REAEK B RER R, 2 FREE S REE 2 5m
LA -

S FRANER R HAE T E B A7 R T RUE o 45 1 5
SERBERY R A S B BRI R R R R PR JE B R AT
B X R AT UUR WA SN S T Bk o3k LB, WT Bk 2 R
RRHRRA

S FRAMIE A K E AR I A 9. 4 FTR

R H B IR ITTA S R R R = AR AT

ST RIMER & B AR ITE S R RE A EE o F RS
HE B ARSI B MR A KRR " — 3 T

9.1.5 Rk RBTEPLD)H

Bk BOE TR (PLD) & 20 #42 80 EREHL B Ky Al
- WEEEAR, T TH AR M, W, £ KTP &
fa 4 B _E 4 & RTP,BNN (Ba;NaNb;O,s) ¥ 5 # & . 7 SrTiO,
(STO) 1 LaAlO; (LAO) B & #f JiE L 4 & LaNiO; (LNO) #
(LaSr;-.)CoO3(LSCO) 5 By, 1k 4y 88 . W A .
A PLD B EME 9.5 s .
24— DROR Y Jok e SO R S B4R 2 o TR DDA A L R (D
B ERSBBOLHT MR B SAEETISE TE RS
BTGB B SR B R R AR RS R EIR R B
REYEWRKLEER REMAER LS EER e ME. g4

* 440 «



B
= TK—
BUY R iR R
GaAsH I
ATFHRELRER
SFEREER
i)
P B \ N BB
Ga As Al
%
kkz_ﬂﬂ et 4
KT HEE R E?
H9. 4 STFRMEEKBEEHRBS>RERE.
> fHE
L ]
ﬁﬁ_——_ﬁ
B

|#AD
Ao9.5 HMAMPLDEEREE.

PLD 4 R# BN £ BRE TS0 3 18 B, B BOE 5 WY R
GEOER P AR R S R 2 MR R L4 R RR% 3 4
- 441 -



BBt .
§9.2 fAAMELERKN

9.2.1 HAFEHENERE

HREEAE K B R, B T BT R A A B AT R R AR, /]
X4 HE R ERRESE . FRINERERBARESMEAK
FMOT R ARG AR, KM BB RS W, FnTE Si 8
EELE@EMHOEKRFASHABPBEBT S LREE, &
KTiOPO, 2 &%t % b4 & KTi-.Ge.OPO, B G HR%E, B T
FRAMER AR . 758 &R LA K RE 4R A 5 R, %R
FRANE , Pl AE R A R A B R R B A K Tl L AC /Y
B Y% AREA (YIG) # B, £ LASAT [(LaAlO;).
(StAlTa0), - I8 AR LA KB RENE S EE(YBCUO M
£ BIH GaN R H MR, ER&E A MgALO) B @At IR EAEK
LasGa;SiO, 5 ¥, 7E5L4% B M B (GdyGas00,) 8 5 M IR b A4
K YIG BEYCHFE, YR 5 R ANE - A2 R BRANE A KB, el ik
BRI, WA R RBITE RN ERHERE R, MAEEE
WIRXARBEEERK LA FRWE, FHIL, BB AR AHEE S+
X RERRIEE KB REREN, BABEZ B RBENE .
X B R A A B AR B E R I T

(1) @IERBEE/DNF 3%~6%.

(2) AHBEERBEXEARSE I #E.

(3) A5 3% NSRBI AR T 75 Be.

(4) gk REORTTREM 5 IMIE M EAE .

(5) ERHBRFER, FAH M.

(6) HKBEREGTRA—MERBEREK E K&K

(D MERREREE SRREEPITHRENE.

(8) V1. it A FERSAES T#HT.BEETRKENA .

442 -



ERFINEE KN, BEETEEWE LR EMAMHHER, RE
PRS0k 69+ AL, BB , 2 SE B A R, BRI TR L3t
AP .

9.2.2 MEHERLERIER

SRR K S PR SR A KRR, RARBREERS
MR AT A B TR B R B R T SRRy
hat3: 3 S

REERBEERTFEAA, AXGARBEERTANEH B
AR

SHAESHAASEFRENERES N BERERLBME,
EERPEREREE, A RETHEERBEHL, RFEORF.
ST BB EHNREEN . TIHERFBTENEYRER
HESMRR, =4 R, RS RRE R R . RE R
R, 5 4 KETTA REsE N ARG R ARG 1L .

EETFBHENGFTERRERRREHBENERLRE,
KBS HUTF 3 KB

L ERRZEGER. RE—ERBHET 2 TRETHR
BB A R R MR T A FRIRTFRERE LS
B, EBHERS, THANRXET, NG E &, XL R
HIEFRMRBE—EWREXA, RSYME (1EWREHE L
EENE, RE S EARTACHEROMEER, XRERE . X
REAER K, EHNREERIE A T IR &

(2) BRERK. WRGEIERE  H TR T80, i 5
SR R E AR R AR K, TR A & - [RIA , ZE B gl A IR L AT L i
.

(3) BHEHZENRE ERNRREERNFEE, H58E
KR MR T RA RS ERNEE, 7688 2 FIREFE KK
ZHEEER, ZRZHGCATE, B R T EEWE, SR RS
SEUUAR, MR LR AR AL PR Y T
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A5 R WL A 4 R e, G B A 1 S TR X R A
kEE A EENBW . FE R MR XSRS RN
PR A 3, A 1 2 R e, BRI - FEAT RS MR 8
T REFER LA RARER,SMEER KRR S HR
R B — BB . (H R R BORE AR/, th TSR
BISMEERIAS

WA K EAS R — B RIER R, 55 LA A S
KRR, X FREMERS X R EE I
ROANERE, BETHREEMIEER, THBRTHNALER,
Wi T IR B A S B A K, 7= SR EREE . BMSMEA KI5
—BEFRRRARER, UREESRE N AR RN ER
%, R B th, 55 A A B 18 A 5% , 7E UURA IR 46 B B P B 9 LR
EE,AHEBRBRYREEE . YEHERREZWENRE
VR AFTFRENSEEBUNAY . LHRAIEE SRR
U, ARERE N . & FURERRR , B &k WA
B2 S BB | B SR, BIMMEERBRRK
PR B B RIT R L F AR E SRR, X BE RS
SEE A AR R

9.2.3 HEWEIGKEREE"

BREEENSRAZHARSIBTEHREENZ M, Bt
B R MR AW, KBS REREY .

Bkt TERAG MR, MRFTER 200 R BRR T2
FRRETE Rt R S AT BRI A8k . REE
Sehy SR SR EREERKAR .

Brdh (LG RORIG , SR S E B B R A B E B RG  Bf
JE A LB (148 B & R SMEE R R A, T HLAME B R &= R BRI ALEE
Bria, B B, 8RB AL R SN E B S BRI RSy, B T AL
BRMEEEEREREEY, UEERTERENGHREZ B
WLEEH] . FE SN B R o P A L IR R KEOR AR R B
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G S o Ao RS 5 T 5 A ) S R BB L e B R 1 SR B
H S B EEA TR | B S & R ERHA TR B 3 R A FRE .

Bd BER-WERE,ERETEERIENRE,E
SMNEMRE A KT, TRE R A, R R ES MR ERZ BT,
LT L TR -

DA 30 2 i ke B Xt B AR A O G HE BB AR & A
TR W, E L SNEA: K 88 R B T2 H AR A R IF R A
TR R o B SRR+ 574 .

9.2.4 ﬁﬂ;ﬁu#ﬁ[z.lﬂ

HEHETUEERE=SFEYP 2,y FTEEHELTRHY,
MiE z Hi L RBRAERGREHES . XHE: FA LREEESR
BEWNEZAMAET . ERAERSTHRENEE LRERS T
70 M G H R B A TR SR B X R R T M T B R A AR
PR EER .

103 52 B R RS L R s i AP A K R R S
A — R EEFER . ARRTEEIMEA KA EE, BAEE
S N EEHENAKILE . SHKEREZ RIEEE &
BARELL, MR REEW SR REMBEERNER, YRREBER
s, TR A B FE Y 1 B T R, AT R B R 2 (W
B—SERE X ER P, FEEF B2 @R358, B
MEMYT . X—PBREEHERSWSER .

RAEHERTETHRESWEZNOHEELEHR, ERETH
REMEZMPEH . AESEHSRHSRE, B EMEmER
EREYE . RERRS O EY 83 & WA R 88, 5% 2
TR A 484 , BRI, 5 v 200 P o) AR A Y6 e T B84

HER, BT HRETFERENERE, AR T &I
W4, K BE B8 747 51 (LEED) | B T # 2k Y6 1% (EELS) , J]
FHEMBEAFM) . BEFEFRBHE(TEM) . HHRESHE
(STMOE%, MR T SR AR RE L2, W, M55
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K BEAF OO RSN S-K K R THIB FHHE, UIENRS#
o X R A SR T A AR, DATE R 4 0 R R R R

9.2.5 HEEMAFEE

% G HEMEEREILNETFRLTAETFEREN R H
P, EHAEERLTMRIGOKEE . MARSRERZ L
TAFHRGEE, FEEHXORTREY . A&FERRENFET
FPOR &k B R HEFLR — R, RRFRHE R F i iy
FT MAEEER, XHERATURIAYRARBEF HTESE
A AR B G TR AR T, AT AR RS SRR F R T . X
SOBLA O B M B MR . RE MR T HEWAE T
G54 R 5T R A M AR AR

BAMREEERE W ENETRE TR B Rk
THR, RELHRTFHERE-HEREHFELE . REDZ
JEF Al gE i B kiE T AL , Rl RE AT T R E 7 R E# 3 AE A
FYEREERAVRNARMN CRETFERTESR . BARH
ZBSNF IR TG R, TR R R BGEAN BEA R %, X
WHSMEE B MBEN RS FHRHAER . R EEEY
R, BEETFHBLEEERE T H EUABFEFBINHE,
AEXFHREHE T H-ERES, ROASERBERTWET
S, EMMERNBHEEETREVEROH NN ERTE
B REZH-ERETRBHPFENFEERTRAK L, &
HAHRE SR REARMIREFFREFIREY . SEE
RERROK L, ERER TR, Ry BHEE, ERAK
BT, X BRI A RARE S, ERRE T HR & 4 3889 6k
% . HTRESHFE ATEENSSRESZ ANEE, B85
SEREFE—BREBA, BT EERENET, N
T BRRCIX A WL, 1 B R T TR A — A 24 BE B A9 2% IR L A
B UENENEESRASZ A EBHYETREMEERFER
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HE Y . RERMIKET, T RE MR, WRIRETH
SESa T, NRHERKNZERARES, HNRRFEZS U
BT, MR MEERR Y EERES . X LETFRMNEE, IEE
W7 A Y Bk T B Y Ry i FE B DI R T A, A T
BEERARXANA TR EE, FUBEERENBRFRARAZEN
HER . MR TR S R E A Re T, R FRRE S E
FHEHEN, NI THAS . RESRAERTLLEBE
FCERE A S, WRES I, B ERA TSN . RE
BT, RN EEERN . Fom TERERERSD
FOEETFHAENTZNA, AMMNAAT &MHEENBRAR RSN
HHARTEHESEENREER REAEHN . BT 2 FERT
R B E W R E SR MEBRFR T Si SRR
BEBMBESM AR IBHERR TERERKN AR
WERY S MRWER, AAEEEZEH BT BME (Ultra-
high Vacuum transmisson Electron Microscopy) B &% T &
SIQID7X7RE S Ga ¥ BRI R TS WAL, F H T # %
EH T BHMSESTM) BRI GaAs (00D REE R IU KR H &
i R M RF R A AR 555

§9.3 JIMERRABHEE

9.3.1 KTiOAs,P,_,0,/KTiOPO, & {3 jiC1~15]

BEERA | S (KTiOPO,,KTP) B —FE 8B40 B i dE R 6%
s R R 7E Nd B FBOE BB B KE 1pum ZH 4 ,KTP &
R EBRER K TN AER ¥ BIA T B, At KTP
BRI FAREREME  KTP REH S HEE
T (FOM) 2% LiNbO; &M FEH A, ERTHATIY &&d .
B JLR Y S PR OGN B R IR T (FOM)FIAZ 9. 1.
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9.1 JLETEH Yl 0958 i B8 B E F (FOM ) By EE e

pox | BERETTNR b | a2 om - v
KTP 73 35 1. 86 13 17.3
KNbO; 733 27 2.17 30 9.2
LiNbO3733 29 2. 20 37 8.3
BazNaNbsO15733 56 2.22 86 7.1

SBN (25%~75%)| 56~1340 2. 22 119~3400 51~0. 14
GaAs 1.2 3.6 14 4.0

BaTiOs 28 2. 36 373 1.0

HEFR—FESE, CHEEEERET N0 A%
AR EE AT, TFREDEE SR AR, B SR TR
PR R ZE R B B L, B F R B SR 5 A B AR T 5 X
EZE XNEERATERK, BT EE S HEE, REXE
FRHHEHE, ERESKXRAERENTHRES . URIERER
BB, MR T IR FHY . TR
FR—FA A E SR 57— R 5 R B A A AR BT AR
E}4J[”]. .

BB R L IR, AlmBCR. &R BRR.SE.Y
% . BRIEFITEEES N EE KA FHBERTER . L. K.
Cheng %1188 R FIASME 7 35, L KTP 1 5 F 4 g, 3 KTiO-
AsO,/KTiOPO, & 7 & F M BRHAT T RAM R, 1B KTP
RARAKIERELE ZBEERET TiO, BAENTK, H THHE
B AT R R R YRR R AR I8 5k, F B R B Y TiO, RS A\
HERFEAE (U KTP EWFH P ETFRABELER As &
THUEH KRR MENITHNER. FFRANBENIBA As BF
B Ke (KP,O1), 3 H T KTP G 7R 5] B Y (011D, (110D,
(1007, (111), (201) F4 T 2 7 4, X B A F B 89 KTP & K
RMAERBEED TR, EHHILARTHY lem X 1em X
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lmm BARTE . R E T LR, B HRE T RAS
% % [o0117, [100], [1107, [201], J& B X 4 ~ 20pm & |
KTiOAs.P,_.O./KTP 2 5 M, 5 2 5 3 ML A9 A R R B
BEAY . FEEGHRITHRAE, FTHENEME An=num—
nxp =0.01~0. 02, X B & F A AP EE 4 K 1 KTiOAs. 1-204/
KTP 2.5 WS 5LE A THRLE S . REESHBRIE
9. 6 FriN .

eI

o

3

9.6 BWRIEHSAEAE.
1. frE R R 2. 8 8 B (KTiOAs P1-204);
. EAKTPE.

A B A, R Al 3% X M EE A K R (In MBE,MOCVE 47
)W HESHMAER R . BER.SE.Y BENES .

9.3.2 LN R¥m0

LN(LINbO) MR R RN EHEER, ERF S HMH
488 5, AR BN, e R B4R 2, B 20 HiE4E 70 SEARRASE, ATTELA
ZRFEEdeH & LN RAERE, Em S HITRCVD)  BH
4} 3E (LPE) . 5> FHRIME (MBE) , R B F 42 BB AR (crystal ion
slicing ,CIS) | Jk ¥ WO VTR (PLD) F 3%

LN S i X R4 R F Co-3m S LN A KR
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FQ40CEMHBREZRIRPEE ELHME, MEHE LN &
RFEA 180°8k HL Iy, MR AE S YF BE R HE B A MOK B R RS,
R —Fr A TS 6988 S M 454 , T 3X LB BE AR B AT , A I
HBERAE RRIEKB T ER, XS5 A RBRAT RHEXE
W, AERMEE R B SRS RS,
XEMERS, HYEAERAERA ¥ E, TR 2 R AR R .
X A%UIRsE LN &AEKEBFEA, EREZFTUESRE
HLBRAY = A, TR A R B X LN 8k s BE 1T IR, 1]
BT b 4 O R R RIS LN L, WE T = my#ey LN
TR A YA L DT A A JE R VE Y 2 I SR S, SE B T EAH L IE A
LN Bk R e . Rem 4 .

Radojevie 2 F 5K B 74} B (CIS) RT3 A $At%
16 LN 0, I T HOK R B A R sk LN M — R JESe
o R Y XM A PR 5 A R A B BS JE R et
BB, FFRFEE LN S By A . CIS HAMH ZF KA 20mm,
2 2mm By —XENLAE ICERDYE M AR R R

KAk AR CPLDY B RN, EHM T HKEGHES LN &
R A ALK .

KA PLD BEAR, FA[ERE AR LH & H LN #E, HF
HIETHRENNCHES .

9.3.3 BaTiO, R MW=~

BaTiO; MG HBEEREFHREAERBESTHEEERE
R

BaTiO; L5 R T AWM EHT MR, LRASHW R K
WK IE R F T BaO 1 TiO, 35 H B M T A, B R H Ba-
TiO: B EZRE R FMHANLEH, M REEBEREST4EE
-2

BEREHUIREAHGBOES TRIEQ-MBEFE R, R
M SrTiOs (00D B B K HE R B H BaTiO; SR, b 17
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BaTiO, &tk B 4N 3E A= 4 2 R o, SR A IR 4 5 o B P T A A AL
(RHEED)#E1T T JE L3R Wil , 01 T ML A A B RAEKE
£ . RAMBEEWNREERS G X FRASNETHEH
BT RIE, BN H c BIBUR TS ESW, ZRIBEN C.'-
Pimm, BEEEHEERFREMNEEE . RAALSE X 2
B 7 (ARXPS)H AR, BFR T BaTiO; AHERE . BRWERT
FhAHHEFHH L . BaTiO, &4 fh AR TH B N E & \L & TiO, R+
18 , BaTiO; MEZE SrTiO; ¥ _ LA BRI EA K KFH TiO,
(¥ &)/ /BaO/Ti0; +++ /BaO/TiO,. BaTiO; MW A K E T H
BaO/TiO;.

B FRAMNERSMBETFREEH BRI EEKELYH
PR SRR , O TR SNE R A Bk vk SO IR 5 2, B
TGS TRIIEZOREY , AMRIER S FRIERFERE
PSR, TR — DI B B 5T — R — SR b St 25, Bl T
A FHRIMEEAYEERST FRIEEZFEHHAHL, BE
REHSNENLIEM A K E . BERSR A 8 5 R &R 5
EH S, ERTHE A 10 BHEHRT SRR ELYEE,
W T B ERERSMERE S TINER SR BT REWN
TR BT B BT 7 3%, BT VR BR R B () BR S 5 , BB ZE SR A jOE 4y F
RAME A KB, ZEFF SR AP RE A K AT LAN R ET, R A ELE A K, N
& A K — N REEBEABOLK S R R EEHOLk,
HRE— R E ], SR R R R R R ANE , RIE T 8 R
B#E_SEK, EMEERABRT INEF-NERES, HE
HHRFTIEEFHERELRE .

9.3.4 GaN GL{kHpze~28]

GaN(EAAS HEEERE T B FREH TR (3. 4eVO MK,
ERAERWR. BRAEE WHE. USSR, 2
BARMBEERK . HRE. B, &R EHHA 8, v ARG EIE.
AR ZIRE (LEDS) , #AHE R (LDSOF SRR 2545
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AR SRR, EREREEREEN —ER AR
R .

GaN SEEEFFEHE, —FR T4 %89 (B-ZnS) BIL
M, 2B R . Co.t-Pémc, i 2% :a=0. 3189nm,c=0. 5185nm.
M GaN Gk H X X E, ER R —FRHF R, i B
FEAER. AEHANERELEEE. F—HEBTHREY (o
ZnS) R GEH, EE BN . TA-Fi3m, S ¥ . a=0. 452nm, ER
{LEA & IeveeE, T H W A ER MR e .

GaN SR A KM EEFERE . Y SAHSNEHVPE),
B ALY S F SN E (MOVPE) fl & B4 F R b€ (LPMBE ) %
HE.

HVPE J7i#4: K GaN R MBR A HCl Kk 5 Ga RV &
¥ GaCl, ZEM# Mg+t E L5 NH, KRG, #d b % R ¥ :GaCl+
NH;—>GaN,+HCl, 4 +Hz, » FEFE LA R GaN MK .

MOVPE 34 & GaN MR = FH E4 (Ga(CH:);) 5 NH;
KAEMKEB 1000CEFH M IREE FTAER GaN Sk, WE
HEKEEZSREVY S BARE, RKEXERKREENE W
B/ .

LPMBE & EBHEK PR N BFEK GaN S ¥, — A
& BAE VLY b =B E4 (Ga(CHy),) , B E A HAK NH,, 3
PH, KRR S .

KRR GaN BB EEFEETHRERD SHBE
DAL AN $A TR & A0 4T AT, 35 9. 2 HIH T 4 & GaN §i ik M AY
— B3 F A AT A SR

M 9.2 AT L, AIN B 5 5658 A TAE K GaN KM MK
PRk, EAEK AIN BOR 38 E 54 K GaN SR 38 R R E M, H©
TR EAREEAMB N ATRRE . B TFRADEEEMTE
ME AMNZERA-HEEEREREHE GaN GE¥E . &
1986 £ A AR B KRB KA AIN #BE/E H7E (0001)ALO;
JE EAEKGaNSMERM R R, \TifEBGaNMREEH TR
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2o.2 &1 GaN RN — &% AR KHH I ERER

WIS RE f ¥ ¥ /nm ik RBU/K
AIN ARF | a=0.3080,c=0.5175 5.60X107°
GaN(8-ZnS) ANFH | a=0.3189,c=0.5185 5.59X1076
GaN(a-ZnS) MF | a=0.452
a-Al;03 ANFH | a=0.4758,c¢=0. 1249 7.5X10—6
GaAs M¥H | a=0.56533 6X107°
Si MF | a=0.54301 3.59X107¢
6H-SiC ARF | a=0.308,c=0.1512
3C-SiC MF | a=0.436
InP MF | a=0.58693 4.5X1078
GaP W | a=0.54512 4.65X107¢
MgO MHF | a=0.4216 10.5X1078
Zn0 ANF | @a=0.3552,c=0.5213 2.8X10786

MgAlLO, ARF | a=0.3080,c=0.5175 7.45X1078

KERE,HE OB KR AIN 25 BBCHKER GaN w2, [ #
B 4% 1 B R B A9 GaN A . KR GaN 5{ AIN R 2
FHSH I/ VIREAS R TR MR RER T XRBEMEM, 45
A GaN GAEEEAEKBRAE KLY GaN H R 2, A5 BT
GaN MBEA K, R FELN T ANER SR ENE —YH, TR
R RFENEKREZGRE, AMRE FAEREENAR,
B R REMMAEEHR N ER, N B BRI E R #
iy 3 b, BT R 45 LA 22 R R SME GaN F ik R B X IE F R
BHEERE. BRSPS THRAT & GaN ZW 21 GaN &
hMEERIBPHIENER ARHEFSBTFEBHBEDAR, X
MOVPE 37 (0001 ALO; # K E 4K # GaN AWK (L 1E
GaN JME B /GaN @ 2/ALO; 4K GaN &0 R /ALO; %t
BOWMEWHET TR HRERRA, EEWE P GaN FiF LA
NG RGN £, AR XUAET EWERE . £ GaN R 2
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g, RAL R4S R AR, T LT BB KB A, P
ERBER. RS . B R 5 SNER E B R SR, X RGN
R, R TR ALO; #EM GaN 2 8] B & #% 5 L #1245k AL i
AN, XWE GaN N EEREBIRENRTIERER .

7E GaN MNEE R BLE M b A Rsl B R A28 R RBREE . L
sl FEMBEAIEMER, BERKSRXREN P RFOEM,
25 8 B RIS 55 F GaN B B9 7 Brd Ba

R AR GaN G HER, ZHEH GaN ZHER
BN IMERN RAFRBERXEBEMN, i FEKFHHEL,
Erh B GaN T LAR ST, Al LR AT 5, [B5 7 4
Wi GaN B BEEAHTHEZRBERENES . XEMRES
GaN Rk ZE g H], vl X+ R B, B 1/ VIEIRF
B MU A KB ESRRBETEY . FEAE AR
MOVPE F#, M ALO; (000) K EBRARKEHEH GaN &
PRME, BT R MBE 85, L GaAs(001) AFTERAKBRE
# GaN SRR . X SHRAT ST AT W E &R KW, MR
GaAs 1E XA B, AT A K 57 5 GaN #AE; LR ALH AlAs
YE R At AR, R A K AN T GaN #FE .

9.3.5 ke Rt

BERAHEEARRNGE. . EHR . AEE BX5ELE
YRS BT BN A THE 7T OERF B RE.
MEMRBARSET . XF R RS TR H bk 2 [ 4
WEE A -

ok PR A9 & O B F £ M, i . W AT BK v JOE DT
(PLD). & BE WS HIME(MOVPE) L2 S HITR(CVD).
W TR (CSD) F1 ¥ BE-BEBE (sol-ge D & i . B { it BH &
LT BR A F SN EE o R A e 41 2K B o 147 S (RHEED) 48
SR RRT CVD SBPMLIMESTEHAR .

AR , AT RSk i Rk M B £ L (Pb,La) (Zr, T1)Os
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HEMENAREEE ERRTFALETFERPHFERN
. HR s £ f 8 M A LiNbOs, KNbO;, K (TaNb) Os,
Bi, Ti;O.2,Ba.Sr, . TiO; % .

T35 , T PV RS- B i & Pb,_.La. TiO, (PLT) %k i b A ¥
R R HRGE X RO R S A A K R i R T SR AR L, SR B4R
R, MBEEREST, ATHERSE, BN R Z LT T
B EEY £ .

BEREEEEHRHSPLT W EECI . ERTEAN
Pb(CH,CO0),. 3H,0, Ti (OCH,),, La (CH;COO);. H,O fE X J&
Bl B ECR Y, TTK B ABRER . K Pb(CH;CO0O),. 3H;O,
La(CH;COOQ);. HOBMIEE T K Z B i E K, A HBEHR,
N ERE W pH B R E, B8 A Ti(OCHy), %W, T /L
¥— BENBE, SRR RN L TR, ES KT
K BESE 4 1000r /min, J5 BB JEFE 4 30001 /min, B (8] g 30s, 4t
F.EEOBRBK . HAMBHEE,BS . EARBE TR X (4
fad#), BI85 PLT MM .

9.3.6 LB ﬁm&ﬁ;;ﬁu[hu,ss]

LB(langmuir blodgett) ¥R —F @ M A VLHE, LB MEHK
ARR—FERIEHEEEEN S FEUMRREE.

REFILEY, UHAKHREN, EEZL5 KR T LR
AR —A2FREENEBRE S, XEFHLSOHRAVEL T,
SF—kBETK, TR FH B LBHKE, EARE T K, REM
&, B+ /\ sz B [CH; (CH,) 1:COOH JEI /& F it F o>+

KEFZHERSTHES FREAZHAR T EEBBIE &
HIE L. BE AT ERER LB IUREAR, M ARERFES
TREEERZEAEL T 1L B SR (. Si B R AU
— N EEREERFL LS TFREEKAXAE . EHWERATH
STFREZEHBIEANRERE L, A THE LBRNEXERE
BOLE 9. 7).
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WEY  CREERRMRS

| e GRmuxmTA) ) AREE

z 2 .
’ ]
o e 2 2 e T T laﬂgmmr

Eo.7 LBBHEHSEEREA.

LB BEHEARAR—F o THREAR, ERENGHERAT M
EATFIAE FHEF BB E AR L — R R EAR . R
EXR,ANMNARERY BHMASHERT, W75 FHAER
N AERESNFERAT . LR THHEERFS TR

Y LBBRHANERRE , MIESENE RERK, RES
FHAXCRAID FIBEMNEENRZANE . LBRE—-MHRAE
TERE W IRV RN . MRt E RS
B, EERENGEEE, BEANYELREAE R EEEMRR
L, W HY SR, VRS YRS, WHEHXSEHERS
XA T2 BUE A 89 TSR AR A8, R AT 1R s 4
kL B AGRE—- S HRS TR .

§9.4 PAAMPPRIDS

9.4.1 HKEBRE

1970 4F L. Esaki %2 1 T B & BB . WAEBEAHU L
HWARASTHEAR SRATNEEZ Y FEME, ZEEBME
BEN ARG, MR —EMEEIAKRER, UE/NTHRTE
BB EA T BEAERK, SN TR FESKRPTHTESA
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M, XA BEEEEW, R hERE, XKL
AR, AR . BE X IEEARESET A akE
123 I

1. BaTiOs/SrTiO; A& & #4001 R H ¥ 5 F R E (L-
MBE) , % BaTiO;(BTO) 5f H{& SrTiO; (STO) X H B E4 K,
EH R T BTO/STO M &# . —HRE & XeCl ¥4 FHOLRIEH
Y6, 3N STE P40 BTO MBS STO B b, e RSt HAE
B FATS (RHEED) 89 £ R IS T , & T BTO = STO RHEZL
B IMEA K 7E STO(100) B G 4K b, 4 E— 4 BTO & STO
BEREE, G4 —REE, XERTRIERERYERIEEK .

WA K B — R P A2 8RR BTO/STO 8 & # 5 B
it RHEED.X S84 5 (XRD) . JRF /1 BB (AFM) . B4 &
&t da4% (HRTEM) 4 WL BT 2 HE 8H , BF 4 1 89 BTO/STO #8 & %
¢ BHER AR ML, BTO/STO M ER X AR, RAEH HR
HREEXT 0. 1nm 4, TRAUBME LB ASERYE T BTO/STO
MR B IR R R B E I, B OKME L BTO Bk
BB EE M EREYU L, XHEFEREN BN EEREA
GET N 1 S BA  FAR AL EBR L R AT STO E 8 TTER, T
FBT BTO/STO BisWEM B E—FBRENHITRAESR
YEHERE .

2. BOKRAR R, AL FEARRBDE IR ARE R
RE# KB RE HFRAMFELEERFHKBREHN
HRAFERIKE RS REUERGHHMIERENLERN .
B 20 42 70 ERE, W HEZIREHIT R T K8 AL
BESBERFEANR, BAERF LB LiINbO; FiEHLIH T H
fLAHUCHAD , BB T 350G A 3R , iE 8 T ] AR SOk 8 S s 2k
BEREY . RARBEERK LN AR ERREIMER AL
REFHEBHNTE NTTERTHOKERE . MEKZTH
EREZAGNEATE . B SHEAH S BEERENTE
SNARET TEEM, Rt X¥BaE0— RAEREERT
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RiF, A EER VAR

ZEA B A R BERORR E N2 B A T R
BOK A SR A 54, T SR VAR A SRR A L B, X A B R A
FIT AR O T R B R B AR R AR T B R
B AR BRI G T84 . R AR KX RE R
i AE Gt 6 R B0, N ME LA U EL AR . 405 R e A SR v IR
% B A AR E , WL RS TR, RIRE T = R A R R A A
RE LT S AR B A AT F SR o (48, X e IR AE &
B RER RERETEHAERNHME .

kRS, BFOE TS FHRBFE, T EENZ EE
FEEBUMBEER XBRREAAEENEMPFREL SN
.

9.4.2 GuREEHRE

Gk~ R BERHAL, 20 48 80 SR LIS A HEEE R
—FRATRHEY R . SEGNRBURLR BRI 1~ 100nm , 4k bR
S K ISURLA B (TTHO B B 4 TR b, KA e e =
Y22 (2, y, ) R A —HE b F 40K R BETEE 30k B4
BT R AR .

ARG HI BRI T2 B LE « R RIS b
B, T 32 PO/ J7 R 4 B, SRR R S M AR BT
B . R TELE 2,y A AR BB R R KR
WHERTS . MRETEDE 2,y,23 M7 ABELLRH,
KGR Y R TS . BiEE, RTH L R TRAET A5
BN B R R TN, SN IRES . FRESH
F T RAN KRR, KRBT L SR IEEE MR R R, A
8 R E R /D PR T (R B 4T 58 1, R 75 5 R AR
BT A TI0R, TiR B R T AW .

1. & T 04 B A 10)  XELL MRS K TR A
(R R BB (quantum well ,QW)E BN X2 & B AT
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BE R . fES 3 10 B 4E K, B T BHA SR 8% (quantum
well infrared photo dectector, QWIP) 78 B Hh iy X &, 1]
HgCdTe Y “HREH I, BB —GaAs/AlGaAs HiF &
BH 5 64 AR A, T bR B0 KT AR S M A RS . B GaAs/Al-
GaAs,InGaAs/InP,InGaAs/GaAs,GeSi/Si 25 & T B 4 s} B il i
By B TR S O i B B A R B LR RE

B Bt bH TR | MBE 2 MOCVD F ¥4 . MBE k4
¥ Bt SR B B4 2 JE 4 I, T MOCVD 36 U A S 4 5 B9 I, X =2
FHEHEAES . Y MBE A KE XA, RN ST,
2] £ ) A 42 4 R0 S B 5 O TET 3R BER AR R4 - MOCVD 4
¥ GaAs il AlGaAs BEGI B, RV EANETH 10 0AsH; I E
SHEN As B, ZHEH (TMGa) H Ga &, ZHELH (TMAD K
Al T, O mbERNPBEAZE SOC, BEFHEREKE
GaAs(100) B & 3K L, B 50 A 5nm JE#Y GaAs 1 50nm &
#H Al.Ga,_.As HEHEZH A .

MIEBR NS4 R K, R A MBE #1 MOVPE P fJ7
EEKETFHMMYRREES WELEXEF HTHTERER
FBEoPEL .

2. ¥FH M4 L) BT LR (quantum wires,QWR)
MR R A B AR5 T RSME (self-organized MBE) F £ 4 .
it HgSe B FEFH HAH MBE FEARKAERSK L, AMFE
Bt R/ B/EKE RS, # W GaSb/ZnTe,-. Se./HgSe,
GaAs/ZnTe/HgSe fl GaAs/ZnTe.Se;—./HgSe,x:0—0. 98. 3L
GERF, BASNRARIET HeSe & A4 K AR 4R

B FEM LR A& B AV SHINEMOCVE) k£
K, R VAR

3. ¥F 5 M4 & WA E T A (quantom dots,
QDY R & RFA AR HEAR, BE_ERBE WIS LEREE,
REBASBER T ERAMRBRIRR TH=RBRHEHH, EXH
FEHTERFAERG. ERANAAAKREHEHEEEEK
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BT b RO R, VT AR B A L R L AL SR/ IR B AT Y
B A, X HRM AR F AR R AR .

3EJLEESE, AiTR A Stranski-Krastanow (S-K) WA H A4
RERF A K BT AREBREBEE#R . 7 MBE 5 MOCVD 4t
EENEME S K R RP IEERERYBE 4
BREK,BFREIANETRER BESERBENEM, ™%
WARRKER, YAB IR o i S EER U S 2
BEREKEENERER, UEREERKERGER, ZEHEK
FIRATE BB A R 0/ & R BB R T AL 4B R B Ay, R R K
MR TRERR, NGNRAFEZI =R . FZIET
HOEEKWRERTEEME, EE LRERKRIRE,ATRERT
HBRBEWTE . XA EERA/NG . SRTEEEEAE
BFAEWHE, I H A% InAs/GaAs,CdSe/ZnSe B T S # ¥
%, TR R L SEBOLEE SRR AFRIREHESHE
BFEETZHN AR .

9.4.3 m*;’m[sﬂ

QORI KB AW, —RE B KR AR, — &
BB K R AR, 55— R GOR R R R T 55 — B AR
¥y SURL L , — R PR A BRI SRR WL . b T 4K MR 2
B VB ELSETEERIFSSE, WILERE ) RSN
.

Lo kB R eGH 40 Gk SN H & 7B E AR,
N - BRI L UTBUR &8 s MG, IR B RO T VIR M B
RO RS .

BRAR 2 — S Bl e BT 40 K i R B ) 4 5 L4 SnO, AR
RA BB HERE, TIFe/, W RLR , —BUHE I SR, FR AR 0
R B A e N M E

SnO, MBI F & EBAH R R LR ITBEM
BB IR, -SSR T, AU L Z R &R
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B ER D, AR S0 R, T BT & MR R A BRS
WO EERK A TESKBTEMEA .

BL Sn(OH), 7K & Btk R B0k, R S B - BB iR 72 Si R
T 45 SnO, 4K 5 R, B 2 AGCRGE X AT AR
FH B MES SnO, Sk BEBEHTAN FRERRN. &
600 CIRLE &I FIRg 4 Rk 5 SnO, MERE T8, BF &
I [ GEM (S BE . Dy -P4/mam) , FE R EFE 10nm 24, TEFT
HRMSESG, EFERTHZREREEEERA N ERE
g .

2. HABMER RIS B ED KBRS H
FELEL 792 9 N R AT R, BLAR R P AR A R & R IR Y LR L
TEHSSEARTE L, BAALEHE 6 R EE.

BT 2 — 7] 3f 350 B St b Y L A o 4% O 1 5 AR A - SR L S AR
R W 6T AR, 7 B B8 At S b TR 4% HH 40K GaSb ORI 5T 4t 88
B SIO, MNRFHREHBE . BHBERERY, H1k GaSb Fi
Rt 5] #h Bk E SO, AL X SR H BR i GaSb (111D,
GaSb(220)f1 GaSb (311) St &I W TH 0> 3L J5 (N FE - G5 W AR 1E (= [A]
B.T5-Fa3m) , B A HENERCRBGERNE, RIKH R L TEK
R, 3 B I B BEHE GaSb BYBUR A R ~F AT ¥ K, i Ra-
man B BERAHLBERRELEFARARKE . HK GaSb-
SiO, ik F S HE, TH T &FHBRENLTF XM B FRESES
T .
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g1+E BREFUESMAFREEHRE

1961 4F Franken &% 3 T M IERMNF BT, HEXK
FIRRIN IR BN JE R e 3 ik B B WO E BB, AT A
IMEFF R F WA RS2 R

ﬁﬁaaﬁié@ AR LR E SXF G Z FX R

ZX » 4 EX‘,Z,’E + D IXGEE + -+, (10. 1D

ki

£ (10. 1)EP X‘“%Jaaﬁi%%ﬁ*ﬂhﬁ X X523 R G
ERHERLR, FTRAEREZRA THRILM RS BR, K
BU(XE I RAIERERERN BN BE. S B IERuRk
B =R, IELXHPOCHRER, ARBER XR#0. B
W, AMERRIEREICE SR, KEEE AR PETLMNHS
SEMIA SR R R, T 1964 FE BT T KDP AR 4 1Y 5808
R0, %4, Miller ™. 3 F—F AT S, R EMHBHRY
BE,MATHRE R E —BUEE, “FEHWXETHNT
5= X X;Xu. OF (10. 2)
R X R RENERER X0 X, Xad BN 3 A B8t
WAL, AQ TR IER Va2 & kA Miller £%. FI A K (10. 2)
LA JE R ¥ AR B R X — 28 AR TE Y B Xt
FWFIEREEREES T EEEH,LN,LT f BaTiO; &
REBEKEERERREX 2D AENEFEETHRA
.
M 20 42 60 AR BRI 20 D 70 FR,HEEHFRIELRME
Y bR S A BB T IF B RREE B2 NEFST
St @R A FE R R N R R R #ET T KRBT, M4k iR
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A EREHENSREEWHEX RN RNE, TERER
T ATAMHRR TR IR SR B KT

1968 4E Kurtz Fl Perry 200% B T R FI € & o RS
RIS TT 8, B SR i 7E Y FE R M2 K. BEJS , Tang S5
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M 20 42 70 SRR BIF] 20 D 80 AR, BT AN GiE
LM ER N RE, EH SHERAE T R TR HERM
B RAEBM R T E A RS R T ANTUAERERESET
SRR R B AR LR Yo S A e, AR Akt R B —HEHERE AL R &Y
e LRt & AP 8L, i 20 BBO,LBO,KTP % & Kb K.

Mo20 42 90 ERFIME . HTREBEMNAELRE, SFES
FARHRAE, EREAERERY R TR EEART
2. BRFHEREAEREME , AMUBENRF SR EA
MG EFR,TMAETEEDH R &G TRERR
REFR UERBEFHEKELELEMHERERZANELT
MR E.

BB 40 ZEXKFER N RERBYIE A£ELREH
BRI EM L, ERFUERE A ERENRR ENTHRE
157

§10.1 IR RRA X FREETE E

PR P 53 Ay R B b S5 OROU A . B R
PR SRR FRAE B SME B Sk S R P RS R A R
BEEN R
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10.1.1 MESEHE

6 SRk 62 R 1K R & 1) B B A Y R AR B SR TN A O
Btk AR A 32 RAEL R RMF P OB
21 F, 4% B S B FRAEA Kleinman UM FRE IR BEXR,
7E 21 WXL AR UF 18 A AT RAR R Rt
FRR.

EB#—SHERREELLRNER, BTN &HRH
&, ERREFHEBEMNEERE, Bk, XRRERTELAAE
AR GLIC AL, X B, LR A W AR R A R R BUNHY 18 TR
B, ART 16 B RESRFETN _NEREXFRT
X5 FE3X 16 FRXFROH KB, H 5 HARRER TAE R
g, 11 FONBRAR TRAFHRMA X 16 FEEARY.C—-1,

C,—m ,Cz—Z,Cz,,—mmZ 9D2—222 ;C4“_4 ,S—Z,C4,,—4mm 9D24—

ZZm,Cg—S,C&,—Bm,Dg— 32;C5—' 69C3h_g9Dsh—6277'Z9Csu_
6mm. FIRIERIENE SR, HEBTEX 16 F S BEAT R B9 R 14
ok F R, BB AE S Tt

10.1.2 FEHTHE

AR R Y SHGO BB T RIESEH , EENSH
FHEREXIHS L. #iRREEHETHI I EEN X FRES
AR B AR R B, 30T 230 B ERERERENER
B, HEER LR 16 RhE X FR o0 s BE BT X B A9 R . 25 (6] 8%, 3L 3t
13 %, P BT as B3t 74 #, 8 T &KL 30 FrE
B AGHIRG 52 AREFTRE - ZRBEEE RN AR
¥, SR R IR FN MR B S RiITH RSN LSS
HRERBENIER. TR L, FEREAFRESH LAKEH
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1968 4E,Kurtz il Perry 2542 i} T R F U & & 440 K 1) A5 R
207 B T o e R 0 o 7E 1 FE SR R Y6 2 S 4. W R A SR80 oYy JR
B, Ak Eos R — MRS AR R BT A RIE R,
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By ) T P A Y VR R T LR, DAL R TR B FLAR M IR .
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SR B T I A 3580 BT B9 HRL X /N iR 75 BB 46 S BRAH A7 T AL, Y R A%
SR e % B e 10. 1 BAR.

B10.1 ¥Ot¥EREMEREEREAE.
1. He-Ne #0688 52. YAG MO688, 3. BOCH T 4. AW 5. B,
6. MOER S E 7. B0 E&,8 HEBIBEH,9 SEERHK,
10. i 11, JeRAEE, 12 BWEBRK;13. R

KIO;,LilO;,HCOOLi » H,0,CO(NH,), %f1—% & @&
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SE AR F I R AR kR AR B 8.
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o 25 [ B 1 B A& T BB AR AR 3k o 0 X3 R, B 4 Schiff B8 A (&
CH;OC¢H,CH=NNHCSNH,=L 2F.LX #Rey. i 24 B (L)F Zn
T BB -& e, 45 5 B 6 A0 % BR Y R 4k, E IR K Cl-Co,
LRI EE & 4 S R B R SR R S IR B Y 7 45

BB FHERESIARSYRERIERLMREREIAR
EYREMNERTFE. A FRIAS FEHE RS S FHAE.
Van der Waals W EHEFEHEX . FIHERESWE N K, K
RIANEWNESFS TFREREERDI FHRAEMNBFF LS —
w2,

ERAVNEADERXLSH  AGRY EL4H5FRIT. RBEL
BB TARSRBR . FFRBERFAREFANAMRMHE S
T3 NLO L t&k#1 %t

§10-6 APLRAWIRIEIFERB BRI

EERFNR SWENEERGHFREMEAE TERAK

B XEFERA TIMMRA : (DT IELREEREE 1~2

BERHIFESMIERH (2) HHHOCHRBE(FTE GW/cm®.

(3B PR R R (AA LR #P 2 2 B0). (DO FEMK BN,

HTEASTFHBR" NN BELE”. BILR G EE
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% G 58 4k A T B AR, AR LR B X b e R RO R
86 A0 B A SShaE IR T 4, T B MR BB E, B TR BH
BB R0

BRI RENR SWIERELE R, ERPERF LR
YN MR A . XRR S WAL SN, AL
AT S HATHAL IRIBMEF R A, XEXBEFREARS,ATEZ
# T YT HIEE LT XM B B S, X BB B AR
A=k &, B XEEES T EGE XSG EUHEHR
REFLNKRGY. ATHEEELANESDHEEP LR X
H, LREEFEEMERRASTFRA—EWNHFERA, X ET
BAFEARMYEHR. EREWHER M RALE QD MECR
TR R AL R (B) Z Ak R AR R R0

X® = NFf < cos’ >, (10.3)

RPN ARGYPECHUEE,F IFEHREGRERTF,
<cos®> A 1 P AR Y - 2 B B .

EEEBTEERHS FREBHFRIERE, <cos*0>TIRRH

< cos¥ > — 0%’&)[1 —LEW/RT)Y],  (10.4)

K, Ep, T 4 F ARAL B 58 E MR EE, o 2 FEIHRE,
FOANBRGTHMREBGRER T LW/ET) U W/ET R7%E
BHH Langevin B ¥G:W & HEEHRE.

W A 8 4> F R R B T, B 5 I A =8 A
ECTN

_ 1 2x 2 31
W = i Gir + 2ta+ 55, (10.5)

KA, R AL AR DT H PR, o« B FRERLE,T BT
CiN- R

B2 (10. 2) AT A, 8 T HRBERIEW iR x @, 2651

REREWTH N,B U K<cos’9>{H. HFE N EREYTH

WK, 5 TREFHERR/D, P OMTRAS FEEMK, £8K
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BALE (OB, H It N 5 <cos’d>2 E LA LEHE.

R E VLR S IERERFAOR N RERX Q0. DRBEE
EHAFERBENTERR. BELAEBRAWERHRY
R EW-BEYNRREE L REEAREARERRE T,
I DA Bt 5 [F) .

WA EREE fEECHES F . XREGHNS THRITH
RIRE. H BEEL - R ABREN AT HERENER.
TR ER B ENTIAUREREET AN RESFFE
Akt , E Rt — B REA R pEABHS T HIW

H;N

© oS NO,
N
i’j)=@<N
©
H,;N

NO,

P
o
Ne—\NY

AP IR v B R LA AR AL MR A FE 2R B AT Y, B A
MERAREVTEET ALHE. TEERBREREREHR
H-RREREVWER. ERMAFEANERECHERET
REWEEONBERRES). XRRSUMBHBRRER2H &
i, Bl TEARSYSEFEDMD THABEARE , &4 E6H
0 & BB, BURRALEARS E W B e Rt REORXT
Bh, T HB FEEN/ N FUIBRSFETRESY S, HRE
BB AR, EERLEBRAY LML TR FRE— 2K
BoRERKECRHENNRBERIRSY WRBELEES) L
L X MR G, XRE SRR, AR
EEE NS RIER, WE T BB ES SO, TEHE I ERRA
BRI HEES30 T ELZREL T UNERNRS W
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BALRTRE T, EHBRARSWHE, RAERRGRAE
EHRFRRA.

FREHRSUHLIRAREWH R, TEF =M. 8E
i B AR AL Ot 5 B T R AL A 2R AL, Ko, LA RN T M
MRESMRER B IR BERE RN ERTENT B
— RS RN EHEECANRE Y HERERMLRERE
T, WHE , ST E W A 5 1R A L 3Ra8 A4 U B 4 F e S 7 () e 1
TN AR &AM EERERE T B ERIED
OXEFR, X BEFEEOE B AR T B R Br IR R M X
RL.

WAL AR R F AR B T , B3 20 SERI T
5 A RIERENZ RP U R SREHEM XN R, BT LUEE
238 AR 5 A8 B REGE B B R, (B H = AR B AL
SHREE, LT HEBREHER, R E R, RS
HHR. WESE ST REE. TARLREGUSFSERL2ENR
Ak, 58 378 A SERR B R ADRE, AP BT f A E R AL S EA.

ANEESYERERENE BRED R, EAREHMK,EIE
RIELHEEE R, I B REE B FET KBRENA.
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$£+—E8 ESEUEAFEEHMEIEA

A B 1R 4 ) A R SRR e P SR —— WO AR L L
AT R SRR AR T E N EENA.

§11.1 BOBASS S AD2

WAEHENSREALTR, ERALBEMAENRZERR
BAHRERBNBTHATE, BOCEHAH ZH LSRR
GHXASBRUASHRTX —RIRB. XS REALEF,. BT
KB EREARZ BAA R ERBEMSBAIZESR, H I, EERALR
P RERMIRETEY, TERRXRARAES SRREMIE
FRR & A8 A, BT K B SR AN 255 A0 LA R B9 O 15 I 6
JRAR B VE IS 2% 44, X B 1 BE BE SR O 2 A RV O I R 7 A 3 3k R i
MER.

11. 1.1 ZRiEEA 4% (SHG)

TR BRI, Y BOLE T R LR Y S AR, BT R AR Y
TWERENRFERN, REFEN o AR ALZHERAER N 20
B S AR , X B AR O KB I R 4 (SHG). R By 3 6 il of
) Y JE SRt Yo 2 S A Bt B P AR A YR I, T 111 BERE.

FH G AEERN T HREROC R, X FMAEIES
BE R R B Nt « YAG BORB B KR 1. 06pm ¥
StiE AR SR T L B AR M KA 0. 532um Y FEERUE , BRSGROE,
AT BREET K TSRO EE S E.

¥ R RENBOCRN BS T ILAEH®.

(HESH L REYEEDIR, BRI EE L TFEFh %
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20

Nd*:YAG 4=0.532um

A=1.064pm

KTP §fk

Nd*:YAG #0068t KTP bk

[ 20
G A0, A A=347nm
KTP

A=694nm

Cr*: ALO; #OGET KTP ik

3 o @ 20
i Q i .

A=1.0641LM .
Nd*:YAG BOCEL Y

a
Ay L s

20 A=3%0m
AlGaAs ¥0v:38
YK AIGaAs BOGEIT LBO SERENSE

B 1L 1 REHOGEN R B 7= ) R R,

977, ) LB B OB IR (R T 3R, AT R AR R A R K
R

OB EREEERE, EREBARD. IHEHEFLRE
BLIER IR RAMEVCAESF, BRI TRE _RERG B
BHBAE;

(3)% 1} B9 R B UBURN B BRI, BRASEIRON, SR Ay o 0 22 (A
SR T T8, R 8 W R 2 BRI SO 3R Y e TR 2 (R AR B 5
AR fh A AR5 B9 T BEHE.

WOER B REL EME AR BB BOLS  EIOEH
AR EROCRE, K N H-FROCHE R BB S r st .
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¥ N+ EFBAAR RERBHFEIMEE T, e RS
B QOTEE N 1. 05~1. 08um, iF M Nd*t : YAG ¥ BAEH
P A=1.06415pum, Nd** : YAIO, M A B HWBWIH B K A=
1.0796pum, Nd** : YLiF, # % 28 # 48 &t ¥ & A = 1. 053pm,
Nd** + CaWO MBI A=1. 0584pm,Nd*" + BEERIL D
BBOL BB K A=1. 054um, Nd** : REMRELBEBBOL B H
WEE K A=1. 060~1. 064pm 5. 72 DL b XS0 B MR M6 28, A
Nd** : YAG $OGE8E B2, e LAt ARy LR K.
BALLL Nd** « YAG #OER8 A ESE, U — 8% By THLME
B AR ZRDRB I IR AR, AR 11. 1. R 1.1 5

| 11.1 Na*t : YAG RN TTHL 55 R 46 0 — Xk
B4 (1. 064~0. 532um )

R N E 8./ Io s ! L 3.3 8 g%)tﬁkv
e /(Weem=2)| /ns /mm /%

KDP| ooe 41 10° 0.15 |25 32(REH [4]
ooe 41 7X10° 0.03 | 20 s1(fEH) 5]

DKDP|  eoe 53.5 | 3x10° 0.25 | 40 70(B %) [6]
eoe 53.5 | 8x107 20 30 50> [7]

LilOs|  ooe 30 7X107 - 18 44(ZHE) (sl
ooe 30 3X10? 0. 04 5 50 [9]

LFM| ooe 55.1 | 3X7+107 | — 15 36 (10]
ooe 55.1 | 6X2+107 | — 15 0.08 [10]

KTP eoe 25 2.5X 108 15 4 60 [11]
eoe 30 2X107 35 9 40(RB D) [11]
eoe 30 108 30 5.1 60(RBED) [12]
eoe 30 108 30 8 50(RE ) [12]

BBO ooe - 1.9X 108 14 6 47 (137
ooe - 1.67X10%8 | 14 6 38 [13]
ooe 21 - 10 6.8 70 [14]
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2 1 T Ak 4 B G IR A 2 G UC AL A (G @) B
IR (1) . ORI b B () A K E ) B ER
ThER BB EE.

AIHEPAL S YL SR REFRNEET KEHE. X35
T—e A WA PLIE R e &k, B Nd*Y « YAG B0OE#
Sk ST, B L AP L ST A HL R PR B W R A R 2, B
FHE11.2 4.

¥ 11.2 Nd* : YAG RIEHMTHLEH A EL SHG (1. 064~0. 532um )

Y HE O Pn 23 Y &
mbs | EBHE | g 5% ok
fERXR /¢ /() "%
POM| eeo 21.8 35.7 90 [15]
eeo 13.6 18.1(1. 32um) | 90 | »=50%
70 (161
/=7mm,r,=1. 60ps
MAP! ece 38.3 2.2 0 | 7=30%!=1mm f173
0e0 37.7 1 90 | 7=30% (BE#) [17]
mNA| ooe 37.7 90 55 | 7=15%!=2. 5mm (18]
ooe 6.8 90 8.5| NCSHG # xy ¥ifi
7=85%/=3mm [19]
MNA| - 65. 7 - - - [20]
DLAP] ooe 0. 95 90 22 [21]

AN TEREHLEBENFLRNE BIERENERERE
BN, MR RE LB FHBCR X, EB W RER
B BYCIR T Th 2, UGB R AE SO SS Ao s 1 . (R pEas
1k B S AE IE 017 1) 45 YR G A AR AR AR 4R, IR 8 BT R AR I OB IR
BiE—ERH, XEXTFREZRIEEDEREER KRN
SEMARN. OEEAFHN ZRERWE 11. 2 FrxR.

MWE 1.2 PE[FEH, L HE M, M, LKA 1. 064pm B
Nd** : YAG Btk & 5. FRA =88 (GO M B &k DKDP
(FOWMBLHEYE Q FFR. M: B IR EHE BSR4 H 8. M, 341, 064
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pm B L (XK R 0. 532um FEBR SR AT, BB 55
Sk (S HEIE R T S B A R R R I — R '

E3 0 p

oy N e
KQF [| 5O [[——0smm

kD A=1064um (SRR

ik

1.2 MEEAGHEREEREE.

BN TR E A, PR 1CSHG. | FI 4 Nd*" : YAG ¥
¢ S8 F0 48 BR 41 44 (Ba,NaNb, O ) 5 A fE R LR, AT ik
18 100 % B EE R K.

KA Nd** = YAG BOGE 5 IE PR JE R PE 6 2 & bk at, B 7
He B RGBT R A (1. 064~0. 532pm) 4 SER 5 T35 11. 3 .

#11.3 Nd&** : YAG HE5EH (1. 064~0. 532um ) #Y 1CSHG

O B THEFR HEBE
s sy | e W AN B K wy [
LilO; 29 - QFX P=0.3W 100 [22]
LiNbO; 90 - BEFEMH,QIFX 100 (23]
P=0. 31W,Pyg=>500W
Ba,NaNbsO;5 | 90 3 CW.P=1.1W 100 [24]
KTiOPO, 26 3.5 | QFFK P=5.6W - [25]
KNbO; 90 5 CW,P=0. 366W 90 {26]

11. 1.2 =RiE&iEA%E(THG)

YBEN o BB FHHERMEN S SRR, B2 S =B

P RAE AR, W] P R = T EHOCMME T8 A Y

P E =K P R A AL VRS 2 £ B B P AR Y = O I

M Zh A EO B . A AL DU AR 4 T Pl AT S R TR R 43R 7 » B
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ny (@) = n;(3w), (11- D
A, n (@) H R LA T HE 7, (30) 2 RN ZWIE B

oEiis i
WE =% & (THG) MR B /R B EmAE 11. 3 Fik.

NG E 4 Ruelioes SHG Q FF% N YAG
KR | 0.68um 0.532pm o
N 1.064pm L
AN
fey
1.9um XN
e N oy - U
——

VvV e by J
iR ﬂ Fer
113 BRSO ER SRR,

Nd** : YAG 3 ¥ %8 % KDP, RDA, RDP, LilO;, LFM,
NaCOOH % ik, ir#k 88 THG LR LR T 11. 4 .

#11.4 Nd* : YAG MMM =iEREE (1. 064~0. 355um )

S E Tp HRYE

73 - Om /o {/mm % W X (BEXR
KDP eoe 58°  [0.15] 12 32(ME!) | L=1GW/em? | [4]
RDA ooe 66°12' | 8 | 14.8 | 12(Zh¥) [27]
RDP ooe 61°11' | 8 | 15.3 | 21(h¥) [28]
LilOs ooe 47° [ 0.8 8 0.7(FN¥) | Pr=4.5mW | [29]
LFM eoe |8.2°(g) | 12 - 15 P=0. 6mW [30]
zy Vi
NaCOOH| oee [2.2°(@s)| 8 15 46(h*E) xy FHE [31]
Po=1.9W
P=23mW
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24, MO 5 BBO,LBO,LAP, R & %5 & M Bt 3 7] 7= 4 3
e = PG, B, % Nd* - BRI MMMBROLES A=
1. 054pm,7,="5ps)BBO [ fk (e =47. 4°,9=90°,{=0. 72cm) , [
BB E SRR, % 1,=50GW » cm 20, B R 7=0. 8%.
SHAERIEREEEER XP = (6412. 8) X107 %m?/ V™,

11.1. 3 MAXRiEEREGHG)

Nd** : YAG 3 %% §f KDP,DKDP, ADP, KB5, LFM #1
BBO % J {k, ¥4 77 32 3L 0 K i 3% (A= 0. 266¢m) &K 4. DKDP Hl
ADP &3 72 90°# AL ILAL, 1] KDP A EE & X—HE.

ERXEEEN GHGOWERAXFSERAITR1L.5 F.

11.5 Nd** : YAG MR RIERA S (1. 064~0. 266um )

I
o o .| FEHE
ik J(W « [ 532am] MiE | SR
I F 26 e /ns | /mm
cm™2) /%

KDP | ooe 78° — 7 | 40 |30~35 [33]
DKDP| ooe 90° 18x10°/0.03] 4 |75 [34]
ooe 90° |5X107| 25 | 20 |40 T=60C,P

[35]
=2, 5mW
ADP | ooe 90° [8x10°|0.03| 4 |85 [34]
KB5 | eeo | 47.22 | — [lo.03| 10 | 6(d 1.064pm | P=60mW [36]
() MBI E)
LFM| ooe — 100 | — | 15 |6~7 [10]
BBO | ooe 48° - 5 | — |16 E=80m] [37]

11. 1.4 FREBEE GHG)

Nd3** + YAG #OEH Na* + iEER R B I WOL W 4 KDP,ADP
(HA),KB5, RE(ZR),BBO S RECLIA T HAKRIFERE,
NFE11.6.
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% 11.6 Nd* : YAG 1 Na* + EEBEEh Rl MM 00 EL A
%4 (1. 064~0. 212¢m )

3 U5 ek M E | iR
e FRULICEE " BLBH tp/ns | BEXRR
(Gm,qm) ERRB| /C
KDP | #=90° ooe- —~35 | Pp=2.6mW 30
(38]
f=120kHz
ADP | 6=90° ooe —55 P=5kW 10
[39]
f=10Hz
KB5 | ¢=52.1°,0=90° e€o 20 P=11MW 0.03 [36]
RE | o=72° eeo 20 P=4.5MW 10 [40]
BBO | #=51.1° ooe 20 — [41]
§=55° ooe 20 P=4MW 5 [37]

BT S U T T R PR R R R T UK B R K T = 2
N R, =E N RO T EEWMTE. —MREEMNAXF IR
8 N WL R iR ®R ™, B MR R E SO R E BB IK,
By R B UK A B U8 7 A A R B O T T OB

Nd** : YAG Ot § BBO S T EHM AR IEH AL W
SR B F IR DT, 0 R 5 DK B R A (G =51. 17,
Bece=57. 2° VIR IR =K 5 Z WK I 8 5 Gooe =69. 37D IR B

BEABBH IR RH dyw=23d: (KDP) ] B B i) K Shd
2 (HF) 200nm) FRE G B (GGW/cm?,A=1. 06pm) # JR
EREBERT Q F¥E NS : YAG BOLBHE M ERIBE R E.
Bitm, 4 B % 5mm B9 R K R, T RSB E K 212, 8om IR STRER
ik 30m] i B U .

F R Nd** ¢ YAP BOEHE S (A=1. 08pm,7,=15 ps), B #RiE
TEfA S, TRBREK 1=216nm M KEHEEEM, B

(1)KB5 @& 89 5HG F LW : 20+ 3o="50, MM E/EH
AN eeo, FHALULHEC M 6=90°,9=80".

(2)KBS5 @&kl SHG # 55 —MIT ik o+ do=>50, G HIHH
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HAYEH AR eeo, HPLILAL A 6=90°,9=50. 4°.
(3)KDP Sk SHG F ikl o+do=>50, EHHEEMRRL
7% ooe , MI{LUCHAL 5 6=284".
FRXEMAEFT M ERE RS A2 40,50
450p]. 1 F KDP 7EZ B F ol LB PLICES , A B A RM K E
A5 B L5 = Rl R BT

11. 1. 5 FAK 4 (SFG)

YR REER AR BRI R A S ERE 2R, B &L
55 = RO ARG BOE X RROE R SR T LU FORB R BOE B R 1y
fﬂ,mﬂu%ﬁ%‘?_%,ﬁﬂ wi=w T wy, Y wy=w +w B, 8RR
Wi Y w,=w,— o B FHEI. AH o o, 4518 PR
& BHIIE, 0 FFTEBOCHIR. WOLH RS ZM, S8R
HBOER RS BOCHIRBR PO RO R L.

& By vTAE 8O , 8T I R R AR R &, AR IR
RO X, S H BB A B QO T A BT RS E
K. BOEHS A A, T Nd* « YAG M EH K. ZK
0P S VR N B B B AR AT E IR

TR & A U)K LT SR S BOE A B B B 20 ) W6 X, 41 4
CO, HAH (A=10. 6pm) T LR BB WX, Hi R B &
30%~40%. X R L YRHBOER Nd** « YAG BOEBEHIEEWE,
SRIEFBUE RE 8.

PR A (SFGOH TARIRIEE I 11. 4 BTR.

1. (23 @W3=0+®,
Nd"YAG () s 0,96 m

A=1 0641m Ag,AsS;

dhlk
([co.mor [}~

A=10.61m
H11.4 FEEE (w=w+o) B LIEFEREA.

« 507 «



J1. BN (UV)Y L33 BN, T KDP,ADP,KB5,KN,BBO
a5 5 H 1 S b e 5 B 4 SN 3 S DX BRI AL S
KDP & B R g T M MM £/ R R &,
B KDP itk F5#, B 3578 190~432nm B A9 K IME S,
KDP Sk /MBS MM A LT TR 11.7 4.

*®11.7 KDP B RIMEMBTMELE

s I Y R NE 2
HEEHENRE
(A) /ns [ (A3
362~432| RS+ NI « YAG )6 0.03  120% [45]
257~ 320| BB IO% + FMOE CW & [200pW [46]
215~223| W WA 20+ Nd* + YAG ¥E 10 10kW [47]
240~242| L F A X6 (347Tnm)BY 20+ XL 30 1MW [48]
269~315|Nd3* + YAG ¥ ¥6H 20+532nm 0.03 |1~3m] {49]
218~244|(269~315)nm+Nd*+ : YAG ¥k 0.03 |0.1mJ [49]
360~415| Ful MIE+ N3t : YAG ¥t 25~30 |60%~70% |[50]
239 Nd3* + YAG ¥+ XeCl #% (308nm) 0.7 50% [51]
288303 SR B Y (OPO) (0. 63~ 1. 5pm) + Nd*+ » o0z l1ookw (521
YAG MOEH 20(532nm) )
OPO(1. 29~3. 6um)+Nd?*+ . YAG
269~287 pm i 0.02  |100kW [52]
3w(3550m)
OPO(1. 1~1. 5pum) +Nd3t+ , YAG
217~226 pm Aot 0.02  |100kW [52]
4w(266nm)
215~245|Nd3* . YAG ¥%E# 40+OPO(0. 9~1. 4pm) |0. 02 100g] [53]
190~212|1. 064pm WHTAY SRS+ MMM (220~250nm)  [0.02  |20~40u] [54]
Pxiy=10mW
217~275| BB AY 20+ N3+ YAG ¥ (1. 064um) |25~30 |7 = 50%~]|[55]
55%

X MIET KRB ADP B C LR T HERIEHME R
AL R A ekt 5 EHOE R ST ADP B RS, ATREBhER
3 AmW  FUR I (1) 243~247nm B8 SME S5, R B 7T
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W Q FLROERWOLES ADP Ak, ik E XN 25mm, 0=
90°, AT A B Th & X IMW, 3 Bt 4 240 ~ 248nm K ¥ 4 ¥
Yele) 20452 B Nt + YAG #0061, 064pum) 5 3 BOE R Y 20
(346~302nm)3Ex ADP GBI, W IR B B B < F 208nm
B4 S MOE; 24 ADP BB H B —120C, b, = 90°RT, 7 A=
208nm 4b Ky IEME T 3R 500W.

KBs B EATHEREE, TEENLRBEEREE Y
185~269nm"™2%*5*%], Juis A I ER T MM EAER
FOE 38 5 (694. 3nm) M Nd** : YAG ¥ ¢ (1. 064pm) $E 5 iR
BOs e 202~212nm KKK, BERE T EMDEN  BHERER
2~10pJ07; E 207. 3~217. 4nm P B, ST RE A 2. 5m]P8. 90°
FMOIICRE B S 3 T R T, iR E B —20CH B 40CHY, FI
Bk T A =201. 2~201. 8nm. Nd** + YAG B{% &9 I ¥l i
(266nm) 5 3y O 58 SRR, T PR A MR B K A, =196. 6nm,
t,=8ns fl P=40kW M. PR BEH W BRBEH A=
237nm) [7] 5B — 3§44 306 48 &t (740~ 910nm) f R & 4, AT 3K 48
a4 A =185nm.7,= 30ns., Bh T T 10u] B4 S0 st
Nd** : YAG #6488 8489 = Uil B (355nm) il /Y ¥ i ik (266nm)
5 OPO EHHRBUE>*), BLIT 196~269nm P B iy MR 4 4+
B|Et, 2 A=197nm 1 225~269nm,7r, = 20ps, fEF K EH 7mm
B, 2 B E A BI Y ThE Ny 20kW 1 100kW.

KN BB ATFHREREE R NS : YAG HAEEH
(1. 064pm) 15 i MOGHTH (694nm)KN SRR, Al P ¥v 5 &
& a B A BRI K N 420nm AYBOERE ST,

Nd**: YAG #0065 (532nm) 5 B0 — Wil i
5T BBO RABMEY, ER 4 T H BN 201. 1~212nm § K SME
BB OE = E W KBS BBO RECLERBT A=
197. 4nm(z,=17ns ) HE SRS, RIKM YIB A 0.=90°, A K E
# 8.2mm, % I,=19~29MW * cm ™28, S ¥ %K 7 B 5%. Y4
REBE B 95K B B BB Aual 195. 3nm , FoBHOE7E
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K ¥ 8. 2mm # BBO 4k B B S YO BR £ B F U, A
3 BG4 T B M 199 ~ 203. 5nm, 7> 20 %%, Hu ke 8Ok 8 5
(780~ 950nm) I 7 — i Ju I HOE (497nm) B W I B 7E BBO #
e AR R R P, TR B AR K Y 186, 9~197nm By
¥ SN BT, 7E SR (9ns ) FCBEED (30ps) 77 AR BT , BB R 7 3
H0. 2% 7%.

2.4 9k L33%  LilO; B H FLAMNMEH A=1~5um) |k
BEHIW I, L& 11.8.

:11.8 LilO, Rk ¥k

3.39 0. 694um, BB KWL 100 (687
3.2~5 1. 064pm,Nd3+ « YAG ¥6 0. 001 {69]
2.38 0. 488pm, MWK 4%10°8 [70]
1. 98.2.22.2. 67 0. 694pm, ML K HHN 0.14~0.28 (711
3.39 0. 5145um, E ¥t 2.4%1072 [72]
1~2 0. 694pum, L E G ML 18 (73]

LiNbO,; SR ¥ K A=1. 5~4. 5um ZLAME S BB ]
W6, LiNbO, fhfk 4 B3& 11. 9.

#* 11.9 LiNbO; futk L3

A/ TR ’*”‘i& :‘”) BEXR
1.69~1.71 0. 694um,Q FRLA AWK 1 [74]
1.6~3.0 0. 694um,Q FRLFHWIE 100 {751
1.6 0. 694pm, L A WOt 1073 761
3.3913 0. 633pm,CW He-Ne ¥t 1075 [77]
3.3922 0. 633pm,CW He-Ne ¥t 5X 1075 [78]

EEeg A KK 3R % 2 B R % (OPO) 1 il B , 1 70 R
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O FAWES OPO |4t LiIO; FikiBM, 71 ¥ OPO M|AH K A=
1~2pm L ##3)] 0. 42~0. 5pm HITHEE, BHEHE 7=18%",
Y63 A LA R BN ooe, HINLUCAL /5 6 A8 fh it 27°8) 30°, 8 1 2h
LK 10kW,

Kr 3% (A= 676. 4pm, P =26. 2mW) E B H 5 Nd&** :
YAG # ¥t (A=1. 064pm, P=2. 1W) {5 5 & & KNbO, & k&
U BEHE B B o T, AR 8. 97mm, B R B HY A
B K A, =413. 6nm LS THE R 0. ImW.

3. ZRAECODR AR LHEHN G st A TLER B
B4 (AgsAsS;), B 86 4R (AgShS,) . Bl 8 8 (AgGaS;) . B 8 &
(HgGa,S,) . B84 8 (ZnGeP,) . Wi k&K (GaSe) . WL I (CdSe) FIHR
LR (HeS) % B TR b CO, BOLH AT (10. 6pm) ¥ #:3)3E
AT I Kbk, 38 11. 10 A H T CO, BOLE ST F it

#11.10 CO, HIEEM LEBILH
N z;j g Lo |1 7 |B%

EWE
i Jpm R /) [/(Weem™D)|/em| /% |5CHR
Ag3AsS; [LLE LM 300us,20m] 0. 694 eoce | 27.7 — 0.451. 4 X104 ([80]
nsNd*t + YAG ¥ &
1.064 ece | 20 - 0.6[0.84 [81}
750W
CWHe-Ne ¥t 0.633 ece | 29 ~ — [4x107* |[82]

AgSbS; |CW Nd** : YAG #% [1. 064 ooe | 27.3 86 0.354x10~¢ |[83]
AgGaS: |Nd3t: YAG® [1.064 ocee | 40 6X10° |0.3[40(zh3K) ([84]

A EFH ML 30ns 0.649 ece | 55 —  .339 [85]

HgGa:Sy [ns Nd** + YAG ¥ [1. 064 oee [41.6|(0.5~1.2)| — |20 86
X108

ZnGeP; |Nd** : YAG ¥  [1.064 oeo |82~89 1 (1.4 [(87]

GaSe Nd** « YAG¥MH [1.064 ooe | 13.6 10 [0.352.0x10-2|[88]
CdSe Nd** : YAG Bt [1.833 oceo | 77 | 2.4%107 | 1 |35¢8E®) [[89]

HgS ICW He-Ne )t 1ImW 0. 633 eeo | 25.3 -~ [0.8|4x1078

amp |
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7R PR k. R E I EMBK  E U R LA R A AR LT
B MR Rk B TFREAERS.

BiRRE Az M B LA, R VR B FR G T
WA L# AR

11.1.6 EMR4LE (DFG)

WO B NRME T B, MERFN w0, FIRIEF
A JE LR 2 SR, FEFE R AL IR &4 T, BB = AR R
ws=w, —w, BTN, A KRB PSRRI BB
BT, ZE R BF B &G T, T HRER/ T RERH 7]
Wi R EMOLES.

LTAAR S EHRME L HKH NG : YAG WK U=
1.064)pm, 7, =0. Tns) H R BT, F U H I XK XeCl (A=
308. 0,308. 2,308. 5nm,7,=12ns) B HH B X 43mm  FHLZ AL My
0n,="53° Yk M E fE FHEE K coe #Y KDP ik, A B X Hb 55 ¥ 7]
B Ap=434nm BIFEE. FLL N « YAG M HEHE, —
P B 5cm 1) DKDP # 44 7] {8 % £} Bl (rhodamine ) B4 HOL 8
§t (A=555~580nm) , BB M # B A=490~510nm K375 W&
11. 1104,

®11.11 TTRER VMR & (DFG)

d ik ﬁgﬁ{: HE R R %f/&i:* B30
KDP 43¢ [Nd3* 1 YAG 86 (x=0. 7Tns) +XeCl 25 [51]
MK (308am,12ns)
DKDP | 490~510 (BB +Nd® : YAG MR 4o 87 [o1]
(266nm)
ADP | 490~510 |HUiS#ME+Nd® + YAG MEHT 4o 80 [o1]
(266nm)

2. PR EMALE HTERBEK A=1~6pm X[EH
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4 SME S, 7 R A B9 £ B R KA LilOs, LiNbO; #1 KTP 4. T
Ag3;AsS;, AgGaS;,GaSe LA & AgGaSe;, CdGeAs;,CdSe 1 Te £ 3

$ iR RN FRETTAFERKR 4~23nm BB EHE
R AL % 11,12 FFIE T PLASRHER R E L.

}11.12 PR BRRE

% & | Ap/pem AEEAEHE %&§§f$ L 2P
LilOs |2.3~4. 6| B ¥+ HMOE 0.5~4pW,CW [92]
(514 Fl 488nm)
3.8~6. 0| BBl B+ WMARAOE 10~100pW,20ns | [93]
(511nm) , foe = 21°~ 24°
4.4~5.7| BoR MOE+Nd3+ « YAG M 550k W, 8ns [94]
' Booe=20"~22°
LiNbO; |2. 2~4. 2| ¥ ¥+ M (A WL 1pm,CW [95]
2~4 | FORHMOE+NAST « YAG 06 60%,1. 6MW [96]
Bove =46°~57°
KTiOPO4{1. 4~1. 6| BuBI N +Nd®+ + YAG #% 8. 4kW [97]
Beoe =76"~78°,¢=0 f=76MHz, 94fs
AgsAsS;| 11~23 | ARt 3W,30ns (98]
AgGaS; 5. 5~18. 3 T Hubl M6, 0=90°, 4W ,4ns (99]
AgGaSes| 7~15 |OPO(1.5~1.7um)+Nd3*+ + YAG |12%
WL, 32um) , Oece =90~ 57° [100]
CdGeAsz)11. 4~16. 8§ —HALBRCOI M + ~H bR 4pW,CW L101]
(CO) ¥k
GaSe |9.5~18 | BB+ ERML 300W , 20ns [102]
CdSe 16 | OPO {58 (1. 995um) +OPO 0. 5kW, 20Hz
R (2. 28um) ,0=62. 22° 10ns [103]
Te [10.9~11.1/CO; &fﬁ(lo. 2um)+CW B BE 1075W [104]

¥R (spin flip) 0%
(5. 3;1m) 3Beeo=14°
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3.iEa R EMELE HEHENFRHBOLEMNZ M
DFG £ =4 4L 48§ (A=5. 0~20mm) F ¥ 2Z —. Al mEFHii
BE R B9 40 A BOGTE LiNDO; FUA S & IR, 7 ™= A R
¥ 1. 2~8. lem ™ WYL B ST, — AN B A 48 5T 5 O O
WA fENEBE, ARG, Wi AR R AR EEN, BB
WhRETEFEE. MR NS - EBREEBIOEHEBE,
AT LINDO; Stk , i =4 B A B B M E N 100cm™ #Z L 5B
Eﬂ-[me]’

BT m e s X A JE R4 2 ok B R LiNbO; &k, Ik
S — U & R R SR, B I GaAs,ZnTe 1 ZnSe 45 & {&. 4T 4
Ry 25k & L H W& 11. 13.

¥ 11.13 EAIEBMRRE
MR Ap PR

ik EHE Jom=1 Jum B 5% 30k
LiNbQ;  [BALEAWIEO. 694pm) 1. 2~8. 0[1250~8330 [20mW [105]
& 1mW,30ns
ZnTe Nd3+ 3 3 ¥ 6 (1. 06pm) 8~30 [330~1250 [20mW (1071

LiNbO3 50m],10ps
ZnTe,ZnSe |44l #0760 73~0. 95pum) | 5~30 [330~2000 |1W(ZnTe) [108]
LiNbO;  |11~15ns,4~13MW

LiNbO;  |[BAMIEA KA. 694pm), | 1~3. 3 [3000~10 000 |0. 5W f109]
20ns

GaAs PFRERA CO, 2~100 [100~5000 |— [110]
(10. 6pmm)

11.1.7 }&RKE%" (OPO)

— PR AN 3R R LR A O (RO M B — MR KGR
BARAE (50 [l ad il i 4 R A6 S, R B S LK
BHOK FF =R B =MW CERBO X — SRR IEFF TR
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WG5S A MRS, X R IARF N FE S B, MREIEL
Pk BAE FREEENUEHEE FEXERERESRE
BB IR R, M ESRMERE S TSREEK, BRI
935 K T B N1 SL RS N B BB , fEAESL IR IS B BLBOE IR &
XHENRSBRG N LIERE.

Y5 2% (OPO) R—F AT EF MR, EMRIETEE
B9, W NSNS By, H v & Bk, S50 R T 7 AR
BOEM, B 1965 E%—& OPO HiBLLIE , X— KB H MBA A
AR ER, HEASARERD S ERBOLR AT A, L E
EFREAETHRANESE¥RE,HEETL2EMEE LA
OPO HJEK.

OPO it R EmMA 11. 5 FixR.

BRATFM

T . wEH 7, .
LN®) LN@) ﬁg—»(ﬂm&mm
A=10s8pm e, e HigEk)

11.5 LiNbO; dh#k¥ 5 RiRE#i% it FE R 8 E.

WK A, =1. 058um B Nd** : CaWO, M), B E—#
LiNbO; G55, 8 H 3K 4, =0.529um WA ERTEBNHE,
BASBIE _H LINbO, B, L —REMFEMELTEMCHE
LEENFRE, UM B FERE, R HEE R BRBEN
Tk (B B P A AU A58 R A B0,

SERGHIOTEEENT .

WORERENE@EB A . EEWAIEELR —EHEZ
FEEHEZERMEEFEFSETERXTENERANY
FHE. FHCREREIHEN, FEANERTEERBEETE
SHRBR L.

ORBTFERG. ESERAIRH, FSH LN o)A
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FRNHAEN o) BHIM— DT AT GAEN o) E
hE—ARF FU=ZENHEERRTFESRMS

w; = w; + w,,

GYMPLICA & 4. XA RM4RH

ks = kl + kz:

(b HERE), MU FELRMENE RIS BRI
wyng = wn; + wyny, (11.2)

KR, m,m,n FHAESH . ZFRESERLES KEHTT5H
-

1. ¥ . T RAG 49 % 849 OPO E¥,, IR NE R
R EANZBIRGHRMHAR T E. — R A B AR O ILAC R 5
5B —Fh R R B A L DU AT AR . Ay B AR O UG e 1R 4 18 18 i AR 2. 1B
FE AR D BL IR — % 90 ML DTER, B M IS AN E. X
P EE R T SRS AR AL ITED , 53 Fh U AL 58 20 AR TR B , %
FA G &E ADP §4k (A, =266nm).LiNbO; &% (1,=530nm) .
Ba;NaNbsO;; 4 4 (1, = 530nm), KNbO; & # (4, = 532nm) fl
DKDP &4 (A, =266nm )%,

BLTE, Kk OPO REW K15 t1 % 4h (330nm) B L1 4R X (16. 4
pem) LT EE A BE. R WX, Bkt EER 0.1~
0.3ps,OPO BHWHEIEF 0. Iem ™, ERBH B RH LN XK,
KDP Sk K 67%~74%; ADP kK 60% , %4 OPO ke &
A7 2. 3].

HTHXAZEARGBE. TEFREBHE QO ~10"W .
em ™), —~ R AZMB BBV ERE. FF OPO R4 KE T
M I TR LR E.

B 3h% OPO, 8 #k TWOPO.

(2)3£#% OPO. W 3L#E OPO, f&# DROPO F1 3 3£4% OPO, fi
# SROPO.

TWOPO A EH REH — AW FELEFHEAR.
TWOPO i &, M AR AR AW SR BHEBE RN LA, B
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TWOPO 4B ERMWE GX 30GW/cn) EHE, A B REBH
B E, XRERSBEEAENBOLRGRE, XRE TWOPO
T LA AREZAL.

B RS EW K OPO £3tHk OPO hgH & RET&E
— R MR R R R B TR (BN E R , LR
FE—A B AR IE R 45t , 5 i — R ISR Bk e R R, Bk
Vel ey st U6 B 8 8 B0 SR B R 84 2 4. e R IE— R 7E OPO
BENBEEANSHEAERSEN R =99%M R,=40%~80% 3
PR EFAR. IS EHMOPOMARERERERUIL
100MW « cm™2) , 2% [&] 55 it (B ik v A FHEBEE TR R . ERI P R
OPO &4+, BK1B T B & W MMFE kb (0. 3~0. 5ps), X &
ZEEBHHUNEREE, X5 TWOPO £, 75Nl B3
T R

S, Q FF3& Nd*F « BERRER B3 (A=1. 054pm) f1 Nd** :
YAG B3t (1. 064pm) L R B T8I 0K = UCF0 I IR 8 38 , — AR
HA¥EH OPO R MEHEME UL+ #20) B A Nd* -
YAG ¥6a LAERA S 4.

B F 4 5. 1] LA 40 4 B (0. 3~ 5. 0pm) OPO #Y fis f&
# KDP,DKDP,ADP,CDA,LN,LilO;,BBO,KTP,BNN,KN #1
RESRE, XEKENTRAGSHERCHER 1L 4. X
11.14 B3 T R B K G ICE 4 7 H &8 B .OPO fkt
SERTIA A FE B R, AE R 11. 14 BHEP A H T OPO KAl FiHR
B R EMALICE R E.OPO |A M st (RER . Th &K
).

2. F bk R 49 OPO LMK BEHY OPO(5~16um) fiF %
AR IELRMEICE RIEH Ag:AsS;, AgGaS,, AgGaSe;, ZeGeP, il
CdSe %5 540123, B 1) 2 4 hin A 3% BH.

%R H N : YAG BMAEHSERWIE(A=1. 064pm, [,=
6GW /cm?*, t,= 21ps) B}, AgsAsS; daE # OPO fE B ¥ # KX
1072~1074,0P0 Bk iH % N 10~40cm™!,0PO ke LEt[H]
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% 11. 14 K T RAELIHRBL OPO =5

. MYEARS.| A doro . 5 . &%
bEEEAAA /pm | /um BE pa s
KDP eoe 'TWOPO,E=1m]
Bece = 58" 0.532|0.8~1.67|40ps| 25 11 ==l;=4cm [111]
DKDP Beve = 90° 0.266[0.47~0.61 — | — TWOPO,T=40~100C |[112]
ADP ooe
Goce =51°~45° 0. 352 0. 44~1. 75 5ps 0. 1~|TWCPO,/;=2. 5cm
[113]
1.0 {lz=3cm
CDA Boce = 90° 0. 532 (0. 854~1. 41]10ps | 30~ 1=230cm, T=50~70C [114]
60 |Izm=0.3GW +cm™?
LilOs Boce = 23°~30° | 0. 532 0. 63~3. 35 |30ns 20 |SROPO [115]
LN Booe=43.8°~ | 1.06 |1.43~4.0| 6ps 3 |[TWOPO,{=2cm
47° Igw=8GWem™2 (116]
/=>5cm
45°~51° 1.064 1. 37~4. 8340ps| 17 TWOPO [117]
BBO ooe 0.35500.45~1.68 8ns | 9. 4 SROPO
Ixw=130MW/cm?
/=11. 5mm [118]
Eopo=15m}
KTP 9=40°~70° |0.526| ©.6~2 |30ps| 10 [OPO fI Nd* YLF
bS] [119]
/=20mm
BazNaNbsO15/foce = 90° 0.532(0.75~1.82|10ns| 5 SROPO, 7 =80~220C |[120]
KNbO3 oo =81°~90° | 0. 355]0. 5~0.51| 7ns | 20 SROPO,igm=
90MW /cm? [121]
1.17~1. 22 /==1.27cm
RE Boeo=50°~90° 10. 535{0. 5~1. 23| 7ns 23 |SROPO,{=2. 3cm [122]
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24 % 8ps. 214 3R F Nd** : BEMRE B HMBOLERHE, H& T
OPO & (A=1. 4~5pm) IR ERN 1%. D

Pl Na@** : YAG BOEES (A=1. 064pum,7=20ps,[,=3GW
e~ YE T IR, A BLUC IR £ (oo ) AL 1 35°F 55°,0PO Bk th#¢
SE K 8ps, LI T R AgGaS, Bk U=1. 5cm s 3cm) @
TWOPO % Hi 38 41 X ] 3 1. 2~10pmb#,

OPO $E4f (5um)#1 Nd** : YAG #OLBH 8 KB (.=
0. 53pm)7E LilO; &4k (1=0. 1cm,0=25°) F iR, BT K& H OPO
Bk w95 0 10cm ! (6~ 10pm)U%), AgGaSe, f i B A B &
kS BEHFEAEFCR.CIEKEEND 1. 6~1. 7um, 6. 7~
6. 9pm, 2. 65~9. 02pm,Q FF K Nd** : YAG (A=1. 34pm) L
Ho't : YLFQ=2. 05pm) BB H AR HE, AEKER 18~
21mm, % T4 1 h&E P=100kW,r=230ns BB ZEE 18%.

R B ZnGeP, itk B 2 L B T # # # OPO™ ., It A&
(erbium) B Y38 5T (A=2. 94pm,r=80ps) I Bk #F ZF A R H IR,
Wt F I,=4GW » cm ™2, 4K B0 42mm, feoe = 84. 5°~79. 3°, %%
B3 K A="5. 51~5. 38pm 1 6. 29~6. 46pm S BIBH B E
% 5.3%,2% I, B KE| 16GW « cm 2}, B FHEHME R 17%,
OPO % Tk IMW £ 4. ,

B 3K18 CdSe SN B3 OPOUSL, DLt Nd** + YAG ¥t
Wit (A=1. 833um,7=230ns,/,=2X10'W/cm?) FEHE , H&H
AL ICAE A AL TE 90°F 78°Z ], H BB S BB H (A =2. 26 ~
2.23pm, 4 =19. 8 ~10. 40pm) I FHE B iX 40%. & L Dy** :
CaF, ¥ B & (A=2. 36pum,r=40ns ) YER W IE, B KB CdSe &
K E OPO, % fo=90°~65°FF, P 1< KB K 7. 9~13. Tum, 7 I,=
10"W /em®fll g4 Bk JE 24 30mm B, BE BB B R R 15% 0% [
BER SR, E KA HF BOER ST A=2. 87um) fE R W, B Y
4.3~4.5pm, 8. 1~8. 3um 1 14. 1~16. 4pm B}, FT KRB OPO
s {8 T 2 by 80O W],

3.0PO #& M4 ##%21 % F X OPO RS Kk B #OLE 5
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K TEE. AAERARHERALZ.

B B 20 30mm Y LilO; §hik 0o =30°, i L OPO 1Kl
Pk, YK A=420~700nm B, ZKIEHEBERE N 0. 1~0.4
m] , S 7="5% ~47 %M.

A Nd* : YAG BB SR W KDP ##k 5 OPO BEHRH
Fies iy SFG i #1353 240nm*,

197 ~393 BB R ECHREC. Aw, X H NI
YAG M6 HE ST A9 W = WO I R B I (A= 0. 532, 0. 355 H
0. 266pm) 1 OPO [FAT#§ 4+ KB5,KDP, fl DKDP % &k, B k18
TR KR 197~393nm MRS, £ A=197nm B, E MRS
23k 20kW ; ¥E A= 225~ 393nm kM B} [E]h 20ps B, ¥ MBS
I % 3% 100kW. OPO &t 5B KB5 @A XK AWKk A=
266nm) ¥ 5t (E=1p], r=45ps) B 5, 0] W & 200~ 220nm ;i
X (5261, KB5 &k f9 40 BAE KB eeo 7E (xy VD, d K 1]
% fy 6. —=65°5% 52°.

11. 1.8 KE R OPA)I 14

PEEXSBRBEAHER TR, KRETHANFE. — XN KA
PR (BEZ LML Rk, ULAAS BB RENEE
MBE/MEEBBEK. EHRAINBBEESHBSEBOR, K
OPG+OPA. H—REF A EMCER LK MERBAIENES
K(w) I ERMN () EFREHBEE RN ERE L, BIES
¥ (@) BBHOK, MK SOPA.

fE OPG+OPA LR TR, ~MEHFHRIELEE &EE
R IIEE , 3 NI SRR, W H A E SR 1E
M. RENT Z—RHCK.

£ SOPA LB HTRF, HFEWMHE, 7L o X TFHEW
HEMFE o, X FH T RIERIR. 3 HXF LR 7 R ERAK %
%8, ps Bk BT EENAR 506 F0 ps Bk v 9 T8 O b 20 IR] 2 46 A
FIELRIERAE, T ps B EZRA LT ERFILEX, X
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R {88 45 0 LA M 24 A e R 1, B, SOPA X BB B K
SR AT » o R X, AT 72 5 SR VAR K HT PR .

— £ R F§ OPG+OPA L1 7K. ¥ BBO &4 il s 6
OPA LR B TEFEEME 11. 6 FixR.

o]

P
BBO §itk ”
i ] H—H

“/l—J LS
M,
NG™:YAG BOEERIHE

354.7nm =fE50E M,

B 11.6 BBO SMEM OPA TREETHEFREREA.

B 11. 6 FiR A EEE N Nd* : YAG OGRS HA =6
O (A =354. Tnm). M5, M, AREH LR FEFEILR. LS
BEERS.BBO ABTHE L. B REHESN 1.4A. M, I
—RK&it BBO RAMER SR HE, KA BHE 0. 5mm,
M, AZRBRAH TR, HEE 0.006°. P FEMARE.
#£ BBO @5t 5188, B A XS BBOKER, B3 AR 8 A XX
o ST B SR B ) 2 1 i 1 R

11.1.9 MHJLRE RN BT & BD

FERENF R ER R FRAR T REEN N HEBEE

B, EY REOCRY AR ERERYEEREEHE, B R Nd

BFEO6E, M .Nd : YAG,Nd : YVO,,Nd : YLF %, X 8%

Y88 RABAE AL K4 LA R B i K. 0 T8 AR v Ti «
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ALO, BOGE , & B i i 3 1 75 it LA 7E 700~1100nm Z [A].
B, 2E 8 L RT AR RO R, AR B — BB KER
. PR EOL Y B ROL B K TS A TR, — R RS R
Yoz SRR R A AR R AR FEREES BT
2.

75 E BRI R AR, it AT 40 BERETT
HHERSHR, AL SREEED EAVLRES, 5
SR EARRR) T, B R R R M ERERE , RAT HRHE
Refy BA RSN Sk, B T KBRS, EET
ANKHAREE. BT — R AE K SR AR L
RMEXERZ,—$X—HRE T AR SEAE T
R, RS EHERE RSN R BT iy Bk, '

MOYUFTEANHETH R AR BHYERXE, ALA&ER
AR IERER R ERAR.VIBERESLERERE,
MO BR il T SEhR &9 7 R BLAE 4% Rl i 284 0 BT O A AR B R A
i, L 2R THER e Rk, R EBERE R THLIE
BN B EE R RS S BT, E W . AR PLRERE.
Rt BN E TS REFH S TN TERESHLEN
Mk R L.

FoHLAER M R A R R E , PR A REEY BT R
BAEN 5 H R A YE el e, M5 MR S Ak , M RTZE S —7T IOt
% Bt ) LBO(CBO)BBO(CLBO) &k My B, ZEW] W —3ir 4L
63 B A KTP,KDP(DKDP),Mg : LN,KN Ri& B EE. &
LAk BE L AgGaSe 1 ZnGaP, HUE.

YHT, B E KM FELME . EERESHS S LREBTZ
7 PR B 30O AR 0 4k, K £ 8 91 7E BBO,LBO,KTP % Lk
.

1. BBO & % [*) BBO gk RiE4S N LW T 8 Ik B i) &
RBMIERERERAMEZ — EBIZNAHAT Nd : YAG,
Nd : YLF ¥YtH9 %3 (SHG) . =%5R (THG) . 455 (4HG) #1
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E A% (SHG) , 4> B 7] #:#8 532nm, 355nm, 266nm & 213nm AJ4H
FEsH N REEEAT RN ZRIE R R EURIBR; Xt
Ti : AlO;. ¥ 2 E (alexandrite) MY B B T K. =R AWK
W& 4 ; B AT BBO-OPO il BBO-OPA;# EHF & (A HEF.

. (Cu) B R EA (Ruby) IG5

MBFRMEBEHHIOCER, P aE2EA R RIEROL.
BBk BOE R Duv ¥0%,BBO kLSBT EEEA.

LHTAEN Nd : YAG BOEEH M. HAFR M st H CLBO
(CsLiB¢Oo) dafk , i B CLBO &% 1k i K % 180nm, t BBO
AR LK 190nm B4, KL FE 266nm BT ,CLBO S H
8 BBO &&E /M. ik CLBO RiikR FRIR BRI &,
RABERNEARK. B EMANEEHSHEER BBO &%
. {5 CLBO &gy —A EEH SRR, T RRIF &4
7 B W 1] B, 2 32 3L CLBO A B kA B — A S Bk ) R BT 2.

2.LBO &40 LBO @k 5 H M LRSI R EME, &R
H AR SRR REREMANESIEG. =107 /cm) R R

JURN IR P Y 3 530 O, 5 B0 K6 4 445 0 (M 2
(Nd + YLF #0%, K 1053nm)
EEEE EFE
o /(Jecm™?) /(GW + cm™2) oK
KTP 6.0 4.6 1.00
KDP 10.9 8.4 1. 83
BBO 12.9 9.9 2.15
LBO 24. 6 18. 9 4.10

LBO @& ERh# Y HF Nd : YAG,Nd : YLF,Nd : YAP
FWOLH ZFHA =, U R EABOEH A H 5320m,
355nm J 308nm E A OPO M OPA. FE A FH X %S
(LD)EHHI Nd : YVO,,Nd : YAG F1Nd : YLF $OGEH. L&
EZh# Nd : YAP #(1340nm) A9 SHG I THG.

* 517 ¢



LBO & tkxt &3 % Nd : YAG,Nd * YLF M HREE
HEHFEEEH.

2 F4E % Nd-30% = R85 5 ik b E# CBO (CsBsOs) %
i L CBO @tkly 1 ZUAAAIUCED , 3B 8 =& B RO T
ik 80%,{H i F CBO Stk ML LBO & ARE, MBT
FF2, T H CBO Rk k T ¥ Mk%4d%,MBT CBO &k
i Rg Ak Ak,

3.KTP & #47 HT KTP RAEFREEEFRE AN
KDP §i4k8g 15 £%) . % 1064nmSHG H# B E D HiL 80% . KA
AEHENNNBEASTEARY, EERNEH iTmEL LR
ARl R ZH R, R Nd « YAG BO%H SHG &
ol . A

KTP S&&EREETHMHNENHF. .3 Nd B EHEH
SHG, i 4 ih /4 A 808 Xt Nd B R #OEH —HE CDOBXEH
1B 8% (SFM) T % i 3 €8 306 ; v 6% OPO,OPA 1 OPG W &
I, i ™4 0. 6~4. 5pum W H WL B 1064nmNd ¢ YAG
BOLFE R KTP-OPO, il $2 4L 58 8 A FE LAY Bk vh MO i, ]
HHBETE 66%;KTP Sk BB v EMIERE i 56 A
b RVAUN R ZE S PR S

3R BBO,LBO fl KTP =fEEMNEHN H, EEHT NE
Sh—A] T LA BT A A C R A I R B KL R F 4.5
pm, EEIE K AT 4. 5pm BB, UFTRA AgGaSe, ™,
ZnGeP,"E 4 S e SN ELRYE Y S k. FIHMKIE Ho + YLF B0O6
(K A=2pm) FE 1 AgGaSe, &, A[FF2. 65~9. 02pum BB
Y ER . RA Er : YLF 836 (K A=1. 73pm) fl 1. 064pm
) Raman SR HOE G A=1. 9pm) FFE I AgGaSe,-OPO, B F|
PIEWER 2.5~5. 1pm & 3.8~4. 9um NS BEH. RAQ
F & TEM S[R3k 219K Ho : YLF ¥t (A=2. 05pum) &
i AgGaSe,OPO, JL¥EEZ T 2HBEHHE, BB 2. 49~
12. 09pm i BE W BE. R Er : OB (K A=2. 3um) B
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-

ZnGeP,-OPO T /B HE SRR KM E N 3. 8~124pm (1 B
UGEZ)F 4~ 10pm( T ZUAA A UCAD) B9 62 B4 ih ,OPO R B
T 1m], BT B RE 35 % ,0P0 LH A L.

LAES, AMEFEH] H — B S ERYE 2 d i, BT (Se,
Te &), — it & ¥ (ZnSe, CdSe, GaAs Z) B =T L & ¥
(AgGa$S;,CdGeAs,, AgAsS; %) i ik, FL 28 ] 1 B B B
B8, W W] KA S X 1. AgGaSe, SHIRKMIELB BN 0. 71~
18pm. FENEFHARFRPARRAEEN H S KRR, (BB
i U2 B A, KIAFAE B YE B E MR LR E L Sk
EKEGIIARBERE, EILER, FER TZHEARRE Y
BLBET ZWRER, SRR FTIRE (0 AgGaSe, Ffk) B
BRARREMEE KM LEER. BIH L, ERE H 3
— A BB AL LSRR S SRR

§ 11. 2 EE‘ jlﬁ BEH ,14:[140~143]

REE RNV ERCEARPEE T ZHNR. THEZE S
RABWHEIEBVELAEZENA.

11.2.1 B RAHRE

LR RE AR ERNZERESH, U &EP
mmﬂﬁ%&fﬁﬁa%MW&%WE‘J%E?%&WE%‘%%%*&
AT 32 B b & A AR AL LB, 24 6 i T SRR RS, S DG Y SR
BEEFERE ST, RA XM EAEERE ROV
BE RS FRHLHHARE AR GESHE R, WRA XM
TR EEE ROV RIEHECLIE R 2. ATENFXPAUEEMN T
fERA.

1o AREAHE —HMuNYELREARBERESM
& 11. 7 BFoR.

WHETREERR -XIERXREHRM—RARELEH = ¥
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X

DKDP |-|
Asist [ | - it

(11 x3) A x5 H

ews °——I E T
1 x) (11 x2)

H1l7 ®XBERASERREREE.

DKDP &4 if i . DKDP B FH AN IEX Rk Z M, &
DKDP @S5 masz F@A— 1/4 7 (BPAMES). 8 1/
4R JEFEET n/2 MAALE X B R R TR %8 5 3 L J 1R ik
I, 2 7 L Y 98 B R 2% LR e B, RA 50 % By X E I 1 R
B EYMEARGESHER M EHBRERMEZ EREHME
1k.

2.t Es R BB SYCHEMIAR S TEREME
11. 8 Bi7R , X Fh s B 2 i — B A2 fm 25 A — B 4L 17138 Y6 A9 DKDP &
etk R. /E % DKDP Bk LB EHREESHNEE
5%.

*H
l—l DKDP
AEH m N
x3
ERE o, 1
/%) 4

M 11.8 sBEAMRRRLERERER.

FYEH AL B8 S ORI AR S MR EER BT AR AL
R &% o f JE m A% B W i Bl -5 DKDP & 4 A — A R R Bl (') 4
FAT. XK, AR B HRALSREANF LY RTRES, TR g2
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ABHYERT AL
11.2.2 HXEFX

WL T S B0 A1 A Bk b 5 B R B b L BE B R R L O
FrRE TAEREME 11. 9 iR,

B11.9 ®WEpEFRTIERERER.

AR LEENEHERLBRERHBSNERERER, A
Az TFRIETFRPHMMERRR 1/4 B R BXFXRFHIA
HES—E R HRE.

¥ DKDP &k = Y1 i B T EXHEREMTITEZ H, BIR
BRI 1 F4T T DKDP Sk 8 =, BHER . B ZAS R E
K L, Wil LR FREE X ELTET N

_L_ .7V,
T = 1 = sin V.’

KA1 DHH V, FHEMTFE DKDP &k = By e BE, V. h¥
B R, T RiAm R E.

B2 (11, 3) BT L, 24 A2 22 0 B T ) R o A, AR X B A 6
(TYNEEIEZFIHE R X — R AT HE 11. 10 P&
ER.

2 PRI A L B R, B /D, BRITTR SR P B 4 r 3
fmet, B UL K. MM B EFTHRBE V. 0, &
HRFK,RITLITIF. ERBHHE T, EHFFXBME L 10
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R E el ~-

0S5t

Va Van Van Ve

- E110 HXMERRESREGIHREE.

W /s 3X A RAR AR R 1] BT Fo ik L8y, B, ZE BB 3
RACKBT I EHNA.

BICHRITER AR P EEN I BENBERN Q FX,
EERIEHAR Q FFRBOLE, KA E Mk B0t.

#IF DKDP #¢t Sk Hl/E Q XMt He THEFEHEME
11. 11 FirR.

AT e lﬁ

B e u ﬁ
M, (EBR) _I M (£R)
DKDP &k
Q%
P 11.11 DKDP &k Q FXR¥EBM TIEFERER.

AR z, B o BT TEOEMRSI T W, R 2 5
WO TR TEAT , R EEA A , IR 37 1 PAF TR S
FE, WA 11. 9.

¥ DKDP d:fk Q FFR B FROLEIRERN , B 1l R EH#IE#
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REfy Q 8. M TP F X ARAR, B BRAEEK, B Q ERK,
XA EEERES, FEt R A EEL RSN TFHE
% TR WO, M R S 80A BB AR, DKDP #ik Q JF X8
T, Q 15 77, I 86 LA 76 2h 38 A% WO ko B B i R X B R
DKDP &4 Q Fr ¥tk TR

11.2.3 HXEME

) 5 A A R R B0 3 S BRI TR A IR 5%, B 0 L R P B
AR. BT % 6 R B i I Ay oL R 2K BIR ] e AR RS 7 AR A
M. —FRBFERN, R IR R, X R TN ERENE
RAELEEREH. B—FHEREEFR , RIEEME, XMW
R, TR SN 7 e WSS , AT R R EZ A
B EAELER .

LEFhRES BWEMEREEEME. B F M5
A A A 1 T L A

B K 8 % % B DKDP &4, XU st ik — R A A
(CaCOy) K BR A (NaNO,) S 1.

— A B TR B IR TR MAE 11. 12 FoR.

DKDP difk

AP %

ERR = ‘o(V TR Rtk

B 11,12 —RBCER e bR LIE R R RE.

DKDP @R = MR, K x, & x, fFT T HEA R
MAMERAEEAFARYTFE, ERMEVREMTFITT
DKDP BEMZF% Xz %ﬁ ) m
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#2/& 11.12 ¥, DKDP Rik# =, $HEE THEE, 7B A R&
BB ZE T PO, T e JERY IR M AT TR, HASHEH RS
77 47T DKDP &8 =, B, 24 0 A 51 Y6%E s DKDP ik /&,
AT S, BR AT F 3T 5 Gk o i3y, Bk, 2
W SRR, R A, A 1112 PERRT. BHX
DKDP 53 44 36 10 i B FE R 2 o WL IR Ve B, JU) 5% 3RO o B 06 R 4
B H IR FREE 90°, BN P47 T 4t 5, PP I it R
BN AEN o WHCEAEBT AR 11.12 PELHF
RXEMAS R T N RBFRREES, BB X R
BOBRTEREEESEE LM AR EE V., UEBE
BRSNS ERMIBEZ —HEH, I — R B FER B R
B TIEFE.

FRAEN— B FRE S RESEARE—B,EUHRT =
¥ ER B RS, E T/EREME 11. 13 FixR.

B 1113 BT EELRES TARERRE.

E_RPTFHBERMEROAS T, BARE A 5 A, ¥R
T EBRE B XISt RE B 5 B, (AT —3.E B, 4
BN LR REER B BRI, XA RERIE B T8 o X
M B, T e LTS B, 9 e b5 B, Ty o JHINIEAIE
SHESH.

ZHBFHEBRMBRILH 4 MU EAERAE.

A, F » R MEESR, EUHE 2" NI EAARALE.
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2.3 kN E PR T ) R IR G RO S R ¥

.
FLLA 3 SIS B h it DKDP B 8857 B I — 1 R %%
28 190 Sfe 1 B FE SRR 5% B 0 AR R (A 11. 14).

x| X

P

ny —5 p ny —6
; 6,
6,79, \ W=t ATC
—HIREOE : B 6;
/,
A2 "otd fREEIR

B 11.14 3 3 DKDP SR & TEFRE R E.

£ 3 ¢ DKDP S ARET, K —HRERF-IHAN 8/2 89
HARE HOPRETAN S WFE=AERE, CIIHLH
(z: @DV EE T EE , & 5 R BRI B E J7 19— B, 1 BAR A
BB o WT AR, EEET = MR E LR LRk, S
R E V, B, B WA R ER 7 EARAER 11. 14 k.

LB—RIRWEEENSTBIRFAR, R V=0, WHER T
¥, RS MEREATEHE, MR V.70, WERELEME. )
WiEA R BEARE =K, BUG W BEREE A (OB

Oy = nohd =~ %ng  VesVss (11. 4
K ,n0  DKDP gk f % 4751 3,70 DKDP Sk fg e R
.
BT DKDP Sk X BB V) K/DNER, A TH IR
* 525 ¢



IREE f (00 , FTLA DN Z e SRRy B H , (ELBT 10 25 61 350 A B8 TO RRL A
s, B, S M BEEH ERE T —E R H.

11.2. 4 HALEEENER R EHEER

B REERREEMBEEAPEREENNA. REH
WM RARREL, EBYTEREREA BHEaHERR
B L Y6 SR B £, 15 B SEBR B Y RO SR A S B A AR
24 Hif LA B B A G R R B N R AE AR

1.DKDP & %7 DKDP &R 20 #42 40 FRKBE XK
H—F AR R R R AL, CRAEHEARE EZET
T AT R Q PR . EEBRE T . Pockel % H
e, ER—FMETHLESAFEN R A EXEEME. [
Bt , B K R HR R DKDP & & R IURR B i 6 & A ahst, i B
BB YE 29 W 8 B ¥ (inertial comfine-ment fusion, ICF) M — 8 i%
B =R R AR, B 5 KDP SR, BB W/ % 8 Raman #
SR ER LA

2.LN #= LT &40 LN BEEEX Fi6. 3ELE. 64
BHEYRN T —FWBEESE A LN(Mg : LNORH XA B
EENXAE. LNMg : LN) gh ik £ B Br 1 3 b 5% A 2 i # Pockel
£.Q FR AU AHECHEF WK TRE B (SAW) £ 5 %5
#}.

LT EEAFMEY BN EEeE, VM Esgr. B8
RBFEGOC)EHZFHA, T ZHNHTEE[EFMF LSRG
%.

3. KTP s A7 URT7EROEH AR PN BT Z K B
&2 DKDP fl LN @44k, (HX P F SR AE B vERE F E . & B R
RERZ 4. DKDP kB B RE F (Q=n"/e,n A HEA T
MR,y FBEIEERB .« A BEERM/AD, 4K 5. 94, FHAENY
B YE RS RS, — BB IJLTK. 7 5 DKDP Sk EMiE™ &,
Hm#hob a2, 4 m LB H A 5 5K LN SEs 8ot
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5 B E K, B MgO 5, 8 Frig 8, (H H X8 100MW/cm? #
%, 4kt B LN RikE R EE, £ Kk TEEARH AR XK.

AR A% KTP @B YRR TR R B
%, %M T KTP RERURE—FHEERRAOERGEEMNS, W H
R —FR S AR B A B e AR, WIS N B T A
H88 YEFFE . K F#8 4 88 (directional couplers) MG 2%,

JUF F R o 3 R G AL IR IE R RD SRR LB T R
B3,

YEN L ROAL L ' IRbE S
¥/(om e jb* * /(10-6 +| 7Y% e e=1 [¥/(pm  (R/(10 5« | nT¥2 e e
1T lvy | e Yemevd] v e Jeme v
KTP [15. 4|1. 86| 35.0 31 6130 27.0 | 1.7 3650
DKDP| 48 |1.47 24.0 o | 178 24.0 | 8.0 178
LN [27.9]2.20| 28.8 82 7410 20.1 42 3500
LilOF [5.9[1.74] 6.4 24 335 1.23 15 124

* :LilO; S iR — Ry 2 Wi L b R e R R AT

x w k HWHEREL W T RE AR 2=a0/00T 5 F YR BLAH k=aln/
AT R EHRD, REAFREHE BB GBEREE KTP AFRENRE
BEE. L A RKFERR B, A RRBEH T HE. MR K 1=0. 6328nm.

JUR R T k0 B RHEE & 4 B AR BT

n*Yeewt
ik Y/(pm V™) n et
/(pm s+ V1)
KTP,733 35 1. 86 13 17.3
KNV 27 2.17 30 9.2
LN 29 2. 20 37 8.3
Ba;NaNbsO,5 (BNN) 56 2.22 87 7.1
SBN (Sl‘l_zBaszzOs
56~1340 2.22 119~3400 5.1~0.14

(x=50~75)
GaAs 1.2 3.6 14 4,0
BaTiO; 28 2. 36 373 1. 00
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A FA2E b BT 5 M i kR B TR R L KTP Rk iy e
Y6 5 R B A B AT R LR R &S, BIRTH. VLR
W Sk, B BB EE, OB F K CuCl,CdSe HF LML K
S ok B 1B %E (CuCl § & 0. 4 ~20. 5um; CdSe pik.0. 72~
24pm) , {HIX 8 5 bk 4 & RAR R R BOR A R T Rk -+ 2 W 5
Sk, i B 4, 40 (RbHSeO, , RHSe) & k512 H # 4 I i B B R 1Y
Bk, EZER T, R EHE VIR 26. 5V(A=633nm),
{6 RHSe RATEKBRPHBBERL, REERIBH S LA
B ERR RSB RBREE, RS EHERL.

§11.3 %ﬁxﬁ%ﬁ;msqm

ST, AR I Sk M B AT T ) Z a5, |
PEFEMEOHE GBI ESRE T BN &AHE I8 %
B2 B B IR R BRI R BT A, B X
BRF R X & T AR, 30 OB R RO AN MR SR A% B
FEANESHESHP I T LRARBAHLH S EILRER
BUE M LI MR

R R & RIS IZ R AN RN T HEAR . FE
R B N R B 2, HUE R R R B HIER S HERTT
fE , T BL8E IR 68 A, O i 5 WT AT SERHIC R A PR R, 17 6
BA. FEASBEEME EILZEXENREFTFMHE 100128
Bl &R AR B R R A AR KR, 0. KTa,—.Nb.O; f ik
4 10h,Tij Fe : LiNbO, dh A& A5 %L H B [H].

Fob, B B A B R B R A A SR AL R A
JR R B AT ST A T8 X AR 5 R B bR E gLl %

T JLAESE , S 47 28 & 408 o DU 35 VR A 1 4K 7% 6 ol SRt D A
B 3E3E A H A BB E R A A DR R B eI AR I i
RN R ERBE SR RARE, MR- R
B—4T UATE BL A HE 47 8 BaTiO; fh ik fE i — I 3L R, X —
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A AR GL ISR AR R B R
4 BT , VRV AR 17 Y B A BB AR (R, B 32 o R
HEB. THE R B LR

11.3.1 BFEEECHER AR A

e, g AR B S HE R « FE AR SRV B R o, SR P I IR TR AR Y O
W] AR AB NS R AR G S PR e, a0 11 15 BTR.

4

RN ERE

7

I A

1

11.15 JGEMEAL3ERER .

FE 11.15 1,1, L, ARG L E X, XHRERA; L
G5 I, A RLILHE .

W = FA T I SR R Y S IR R, R X =R E
W A AL ICRE 4 4 T AR, A R AR B AR AL L ST e

1 AR EAEAEAS R R 0 BaTiO; k)
R AR, U —FOE I, N TRE H,U—-EAELE
RASTRIEOL T BN A KB R I WAL [, HAHRE L,
I RRSEROANS, X 2T HE B RIS, B RR
AR QLSRN B VB R B 11. 16 BFAR.

HHERE
—_—

v

I I,

11.16 BHEBEAMEERNREA.
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2. AR B MALEKEGER AR EFEWE B,
AT B A R A B, SR B R A 11 17 BUR.

ER®R AR
;

Ar #OEE M

BaTiO; §irik

S
i
|
! L, L M,

F11.17 WESRERTREERTEFRREA.
LisLzsLy ¥R ZEBGE, My, Mo, Ms, My B Y6 R 38, BS HAEF
D REEAN TS BLTH.

W REEHBEBYHRE, BLLOOK S, BREKRLEE
L, 2R BEEBELSERHE M, 43 BS RHAEN K D WA S
B35 BaTiO; &bk b, R SH BN RIS LW, MBS R
514 M,, RETFIR b, B 61748 BaTiO, &k B 7= A i A8 i1 3t
YW, SN E DS, B RE R, A ERH A KN BS K4t
25 L.

11.3.2 FRRENEME A

L AR e H N LFRAMTIEASBDEHEE BaTiO; itk
R FE A AR TS TR RO R A, S R R AR Y R A
. Xt F 67 BaTiOs &, X B2 At 89 AH AL =R A —Be
ENTFESE /2 WAHAE, B TR EN A, X PR T
B ERRELRIL. YHFAREHEN T R RAEE, XM
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Wz FEERES T MBRREN , PR ER S B R A K
. RSB mA 11. 18 .

MP +
F e %

M

M, Sp

B 11.18 HFARBESEREE TAREREE.
My, My, M3, My o3t SUHEE,NF P eeast A
RE A% y- IR SP HAHN . F HEWKHS .S BEFH,
MP Mt fEHNE, P AR RE.

WL N B E TFHOLR AT RE sem, B KA 51454 5t
ThE 1W,e o4t , BLBE 37 2F BaTiO; Mk, WO L0 R A
SP, MWL AW B, — B2 2 KB M, ASHE BaTiO; ik
E AR, U P RAR A—BREPHEIRIE T NF M S8 M,
A5tE] BaTiO, itk L, B AE S, UL S R, BT HFARAL
RERENREBRBOM T BEREWEESFSHAHBIRE L
MR E/DTHOEFHHTRE N 5em), R B H TR
HAX T c B AS XA, HHAERNRBEERLENESR
BHPHERR, XREMNZEEXETRARERS. FE5t2
BaTiO; MEHZEMNIEES, AARMHENR. X AMER P
W, fESES RS EUMEREL PG, b TEEESBN,. 7
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SR HER. MBS BRERR A

y _ T OUEMER KR
° = LORMAEM AL R

.MM K HG R FIRHAEGE, TTEHRE R
BHK. BHBEBAREREEMAE 11. 19 iR

(11. 5

| Armors |
M

BaTiO, ik

I

M,

B 11,19 BARBEKERRETEFHEREE.
Ll 9L21L3vL4vL5 ﬁﬁj’ﬁ%ﬁﬁvp ﬁ?"’ﬂ!MF *J*ﬂﬁﬁ_ 7VA ﬁiﬂfiﬁﬂy
Hf o RACE S 8. 17 B,

LW RME SIS, B 7E 6 R LB 200 B 40 48 88
LHFEEERMR) AT ERRS Va, BESHAH EEHE
KR EEABFH/RBINIL, B L B FE P &, WA
LR AR R PR E AR ) BRI M F 8 GRED B, WL BT H 5 68
BB

11.3.3 £ RXEBF KIS

Y Mg : Fe : LN @& R £ T, FBT A —3k Ce : Fe : LN
PR AR AR AL SR, FTSE B 4 R R B4, 3010 % B VR 4
11. 20 FFiR.

B Art¥OERS H SR K 0 488. onm By e RIR I, B K

* 532«



or

B 11.20 £BXBARERCEA.
B A Art OB M Oy AR
. BS H4RERL PBEE;IP IASYE,
OP ¥ 11 ;S » C 3 Mg ¢ Fe : LN 7Rk,
PCM {348 (Ce « Fe + LN 1K),

B2 AREREHENSEXRTL MESHKLLEREZRKXAN
14.5°, 913 I, ERERAS B W15 BT R Mg : Fe : LN ffk
F. B, ANBER S U TR IR mE RO T L A L, 8
B, T AL 3E8E4E PCM(Ce + Fe : LN &) MERE. EHICRRE
B, P4 b L, ANSHPE IP i EFHEREE RS RIS RER
BB, FNITH I, M I, FhXEH PCM WES X, 5 1 B
15. 3° A AGTHICe : F : LN fafk b, KB AL LR BFH
¥ ,f# Mg : Fe : LN @ik 770 BB E BR Hk.

K Fi Mg : Fe : LN Y4728 iR G014, R B FE R Y AR
TH B L RS /N, PR B R SRR L

11.3.4 SELBEEHXFTRGHELER

AT G AR B AT AR BN AR, TR R B B R4 & B Bt

R HERBRN,BELHT 30 REMTFR. X—RNEFE

LN, BaTiO;, KNbO;, KTa;-.Nb.O;, Sr.Ba;_.Nb,Os,

Ba;NaNb:O;;, (KgNaj_, ), (Sr.Ba;_.)sNbsO; (KNSBN) , Bi;,Si0y

(BSO) , Bi;;GeOy (BGO) , Bi, TiO4 (BTO) , Bi,Ge;0,, % £k B3 F1 JF
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e AL S ;Cr ¢+ GaAs,Fe : InP,V 1 CdTe & 4 Gk
B F A E-GaAs/AlGaAs %, MIA PLEE &4 DL K B 6By 41 8
SIBR I T AT R,

BEE AR SEdr A HL i BE BT A A AT EDE I SR 4,
R & B, 56058 X B #T T R R, e,
TO VR AR AL IERE L LR 2 B O R EAE EETHITRES
FE RN BB B SRR RA T B AR,

LT ARG EREHE B K LN Ak,
Ce t BaTiO; & KNSBN d k4.

1. e A BEHANN.FEENEREHRE
BARUEERE . SN ABRERFMESOERRREE, HE
HERSHERBENEBERELEERBTHNER, BBHR
FREECFHE AHKELEREA, RANBRBRE Fe : Mg :
LN,Fe:In:LN,Fe:Zn: LN RS ERARE MR EEHE
BB, BI B A AT 5 0 VB G A Y IR B U BB AR R
FhE B A, HL, B ERE RIEEIRERRE BFMIFN
BEMEBRBRERS . MBREREEREE MEER. 5L
KBREXER &S,  EANERTHEEFRE.

2. # % BaTiO;(Ce : BaTiO;) dh 4R [1531%]  BaTiO; kR 5
BRI —FIEI A RE, MG EAEITEERTR BT
B4 RS,

% BaTiO; S BA Ce J7, BB B B R B A Ce :
BaTiO, dhfE. ML RS ) Z U T2 30 H AR 48 MR ER.
EGALE EHE TR BB AGNTEERFR
S W R BRI RHEARF . HA MRS R BB A T E
FRIBAIBRRZ—.

Ce : BaTiO; dhtk B R A CLSLSUAFHE A 78 BAMRL I, T H
RAREZESPZME RIS W=, MERMSERERA
A4 1, 3 5 T#4E. Ce : BaTiO, Sk My B B M AL 50
(SPPO) Ay ST BB 704 ~80% . X Pl s iy 46k, oAb Y37
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A RAERTEMELE.

3. KNSBN £ 137 KNSBN @itk —#H X BTSN
A5 FARROEL, TS A T B e AR MR R, &
FiB T AT AERL, RE BT EEECR. 2 EEHF
% . B R AL IEYE (SPPC) | B Rk Gy 8 b1 s i R A8 4 30 i W
A4 TF 25 7 TH.

KNSBN S4B REFHERKWEEZE, zﬁr@&ﬁm&&
BETHMRIEFHYTBAN, MEEREHEE. AW Cu:
KNSBN S AREEAFBEN AR EE, TH AR
KNSBN @& RAAEBREERK, EKBEER, KRERER,
5T HEE. BERILMME.

§11.4 HEMALUCAL (QPMD)IE A1
'ﬁﬁ[l%,l%yl%]

HEAH QLT R H R B T e R 0 R R Y, T A R 4
RN AR AKESR TR ERENBERRK
I AT DAE AR AL 18 0 & T Tk L LAE O D FE A4 i 1R 18 U
LB AR A e, (] oo 38 0 T VRO R 5 58 B B WO A B L R T
fE, IEH i ke, MEAE O DT AL H R B B R dE R 6 A s A
SEERTABHFREL.

Y AE 37 DC AL R A A PR PR R 4 P SE B SERRAEBA L Bk R AR
HHE: B AT S5 B AEAR 37 T A A S5 B ARb L

I o A A SURR A BOK A B 1 X R BOKR B R RS SE 1
A A, BB A R RN AN A U, KR A TS
R RBDELBR N e 2 R R R R

KB R EKEREERKERP, R E K RGIEKH
% , T F) A R B4R AL B 7 35 R Rl 48 L R B AR 5 LB I
BAR K &, M 2T R R SR AL df A SR SE B HEAR AL DT D —
b 0T R0 458 #9724 L A9 PR M A o D R & R AR Ak R
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% . B B#k 4k LiNbO; (PPLN) # &, PPKTP, PPRTA, PPLT,
PPBNN %54 k. A PPLN gl S M L CE A FHBHFE
B LI T CW &6 . PPKTP Gk, \ 7. sW HE#E 4
Nd : YAGEOEH 4, B RER B I E 4. sW. AT HE#K
MELDI64%. PPLT AR HEA O IC AL 38 4 L B T =AML
# . BArs£ 8 QPM-OPO #y B A9 & M8 LN &4k,
PPLN & QPM-OPO FE4E LM BB IR, EEF XN . KK
PRSI | BR 2 R K B O BE A A9 DA BRI B R S £ U,
HEEEEN N AME. PPRTA,PPKTA ,PPKTP &R &K# S
BRI LB . W B’ L LiNbO; (chirped-period-poled
lithium niobate) & (CPPLN ) 3£ 30 T Ytk v 48 %5,

BE & & K AN E R R E A B, MBE,MOCVD,CBE
FHARM B 5T &, AU M &SRB R GORESH) T
HXEREAXFEEARHALRBRNSHRE, Em. 285
R A, YE PR AR AL S, AR AL R B A T
5 SRR, e A AR AL L RO 2R 4 , ZE P A AT R A T
EAR R A7 BB b0 M & B A AT
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