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RhF k=0 Iﬂﬂﬁﬁiﬁ$lﬂﬂ‘]ﬁ$ HpE By — Fh o2
HerringBIEHG /T MEMR B TR, ik, G RZEHEG
W, HPadlk NGRS —A 85K k REEN &R
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BGy, XABEHPTHIIICH R AR, RIVHE N B kB S 8
a8 (little co-group). X T HBECHE—NTLRR, XM

WH—AMHTREXWHEAT(k; K),

T(ky R)=1"(k; {R|t,+1})e k- tatn), (7-19)
MARH BB A TR F RGP BREANF FHBRIEX—F
L, A, XAEXEME—F. KL, BITEZIEERFFT (K £)
FERET HRL GG (Rt + 1)) kB SRG RTHE MR T
(ky RYZEBH——MRR. R, HEETKk; OE—BKHRT
RERE—MEERE L WCHRR. R T BHXA R, RITK
ZRESEHGHRBENRE{R [t {R]te ), AR T H
BEW, BIMNStw=ty+ 1, toy=t+ 7. FNAH

{Bilty iR by} = {B Byt + Rty }e (7-20)
FIBHFR(-19), TFERIIE D

T(ky RiR)=1"(ky {Ri|to)} {Byltm ettty
(7-21a)
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WA, MMNBHET-210)FH kRt . 7EE7-8ep AT N
TER—WHEE. H§% HEFRIEtmERHTEE Sy, &
BAPMERIMIFREL ). R, FEMKNRH, TRKET0MH
BEAtL,E, BREKEOA. ZEET-8b%, RIIAHT Rkt
REME. XB, AP EXB K% BE#ALD By AR ER

k / f-k’
> ¢/ ¥
(2)
g w A Y
(1 -
O =t 2) O | B t @)
(a) (b)

B7-8 % Fk s RitayfIR™ 'k « o)) E .

k’, REEBXZ30AKEHH KEOL., HAEFRANE Lk
to)Z AR SRR, Bl0+9=0"+y, FLl=0'. XEHBHk R,
to SRkt M. FTLL, HATU LSRR

T(k; RR)=1(k; {R|ty,P

e (K {Ry(ty})etth-t( 1R Tk t3y)

=T(k; RDT(k; Ry)ettkBi'K)te) (7-21b)
BEG e, JTERBEARBA M k, W] gB¥EkK i E—4~
B 5 KR EkIEk R R — M FNHRE, H

Ritk=k+k, (7-22)

& it

T(ks RiR,)=T(ky ROT(ky Re v %2,  (7-23)
sk, RAVHAT Kety=2ax BEX—45. ERF, 6k R,
Ry) = e 5" a Frop - REF (Multiplier), Wik Tk, ROWRY
WRBKHABC AN TR~ RETR. REHET-19), G
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BFERY ., XBERN, MBRkERAEMRKZH,BLBIE EEER
BKEETE, MUV RBREFET 1. XTHEXZHE, ¥ EBH
FHEBREEFET 1. Hik, WTXHMER, EETk OOHBHT
G — B E R, RT3k A R 5k, b kTEA B
WEARER, Tk DA TREANE ~BRETARKNG KL
(RMIFARDRAFD.

BLAE, RAVKMBRIMTHEGRATLHT BERLE. K
TRBEEXAHE, BAESHNFEERRET. RIEEES
JEEL2,/6(CE)CE—FEm), LLRRH0, 6%/2, c*/2) hE
Wk, ET-9FRENIEBHRARARME, K C B BERK
B 5 . R — T BB % Al X — 5 R AR R, R

.-_I

e T EE & AR

-

B7-9 FIEBR GGG HEMNK,

fIBERREX—BE RN EEG RE2/m(Crn), BT BEF BT RIT
#F#E{1, 2000173, 1, mL001]}. REVETFT—F HBLEF,

53R MG R E{110). {200 0 11]1¢0, 0, ;)},. (Il

0, 1 --1-—)}1.{m[001 1 T (0,;-,0)}.:§ﬁf;,ﬁﬁ‘18%ﬁﬂ%i’

27 2
EREZEMNFE# L, BAFBT-2)FHENHESEHBIEY EH
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TZH. BAERNMFAABTMAGN XA
R,R, =R, (7-24)
TR, MAFRT-23) 87 DL #]
T(ks RY=T(k; ROT (ks Rpetxr "oy

(7-25)

Bk, N TAWNAELRE
#H(r) = R1(p)EH(g)et R T,
= 2Pk Ry, Ry), (7-26)

Kt (DX RMBE BN R RS B R, BIERRE, (e
DHERESE. N TRENE-AAE, RITTCIAT BE 76

(ky Ry, ROMAKKEF. B, HF (1170, ,, [ )}{ml
0, 5> OYWEE, AT I ERIVIK SR K3 5 KK

Ryfk,, TRV E]
d(k; Rsy,Ry) = ett=(N71KFro. 5.0)

— pt2k. 1 (0, -2-.0)

= gt2(b™/2+c¥/2).b/2
= -1, (7-27)
ERT-2PRNFIB T RTIAKEH2RY B BF, BRP(OD)
Q) MR, B ARG R2/m(Cop), 3 HHHAF I fl—
EFTHP LHENEE, FULERSREFEAN—4%RR, ERF—
N _gEEK R, HENBIA
PP = 2PN P), (7-28)
HUTHBR—ER—BI, ALY RETHER-DRES
R & EH A3,
WiE, RIOBREEEKk=(, 0, */DBEH. LB, ZKE
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EBG BE2/m(Cy). ET-3FIHTH R

AR Ry e iy, ROEINH

2(3)2M(4) = - 21(4)2H(3),

H T hocky R,, RH®

(7-29)

TR, TFRBNHG, RERAW 2 ERETN. RITT B

BUT s R
.72

(a)

d(kiR; R R, | K,

R, 1 _ 1
R, i | 1
R, 1 -1
R, 1 3 -1
«H)
e _ _,[.__,,_ e
l 71 (1) ‘ 71(2)
Zi(1) Ti(1) 71 (2)
Ti(2) T:1(2) T (1)
£i(3) Z:(3) -7 (4)
£i(4) T1(4) -~ Ti1(3)
(C)
I {110} {210}
¢! 1 1
.&‘-:2 1 1
9;3 1 _1
l £ 1 -1

O FEXBRHI(Ry R, EXRIE., —FE .
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(a) 228 B§P2,/b(Ci ) pk = (0, b*/2, c*/DAHE
;Eq:ﬁfﬁ R1={1|0}\ R2={2|T(0, 05 1/2)}\
R, ={T|v0, 1/2, 1/2}, Ry={m[r(0, 1/2,
O REFDk; R;, R), (b)) FTHR|F
By I & RIS EF .

{110} {m|0}
1 -1
-1 1
1 1
-1 -1




— . W T LILRFERIAMR, (20001 1] 0 HIAERKER(2)

| 10 -1 0
[O —1] [[) 1] [ 0 __1] (7-30)

F AR AR —E R RE2(COP 2|0} BAEMRHE 5 4 . 2R
M, BT a WA ERERAEER TS, B LERENIHER:

W. TH

i 10 .
t=( ] (7-31)
ME, RIS
a h
$i (3):(0 d]- (7-32)
HET-3, RMNERE
21(2)21(3) = - 2H(3)T(2), (7-33)
Fir A
1 0 b byl 0
[O—IJ[: d]z _[: d][o ~1]’ (77340
Y,
a b -ab
(. _J=(_. ] (7-35)
Hit, RFIRBa=0, d=0. Bé, BERE
2I(3)2(3) = - £(1), (7-36)
57
0 by,0 b 1 0
§ 0][0 0]= -[0 1]’ (73D

MR be= 1. REUERAL=1, c= -1, NFIH

’f‘(?,)=[_(1J (1)] (7-38)
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rEE R RESHEBFP (Rt RMNRE, HoprR B REWN
Bo%. 48, XBRERRTHBHBOSTREE. BXbrt
RIBENA THELRPROINRT, TENE 18 ERNK
B3| — 30 x SPRYFERE (R HE, A1 R B E R H F o B4 IE#r).
BTFEEBGEHNNRRESTHNABRBRERE, FFURNTY
REAEHTFTHRFIRHEHRNOX—RTR. XPHALE5RTF
BRI R, FAESHTRBE—MAT A RREHRR
R WIEREH.

B—MEFRERMTEEZEEET, MBEREX S & LE
BT Z IR B BRIR AR I A IR R, DA SR 3X Sk FR i 1 55 28 18] B A

» 220 »




P2:/bsy B2 b MR L
g UENRE
1 1 1 1

de 1 Xs Y928 =Xy ¥y 5 TZ5 X 2+y,—z;-x,2“-y,'2—z
I R L LT
e 1 0l 1,00
N
2a 1 o,i'-, i; 0, i i

M7-10 zs el ""E;--fwﬁm.

ﬁﬁ%ﬁﬁZﬁ%%%.%%,ﬁﬂ%%ﬁ#ﬁﬁﬁﬂﬂﬁPﬁ

Cgn)e PT-10BT TR R B VLIS, P ot AR ZE 2, B0
b%@mm&ﬁt RATXBEAE L0 T HKovalev i —3.
CBARUK~ 0B OATHBUR A A EE, (B K ORFEHUR A2
BEH, FhREERERTEEN TR THRT S IH
%t Fovalev Bl Tk B SBG, I 2 MR T AT BERE,
Bk, R Kovalev R RARA M, HH1R I # k0 i@
i ORI, RATEERKE— 1 te—BELRH £~ BIFR, R

BE— A PRI T, X S B DL B A — A

ﬁi%&hﬂﬁﬁéﬁz%m.Eﬁﬁﬁmﬁmﬁﬁ¢,ﬁm4
WfE, 3 ELXUIA R 5 E R AR AT, T X
. 2218




ik 5E B A SR E RIS AR AR

(0. fecomaie (00, (e &2 1))

1

{n{OOljlr(o,_,o

2

)i

BRTATE, BAHCEETT M

Eb 5 ) T

A Rahm2zhh (R

LXHASFEXBRFAIHAERAR), Xi&EKovalev i # 1E

MR, B RADRREE B — RN A — RSN BN

FEX S E AR AR R SR .

6 1/2,3/4,3/4

¢ 222

R, EESEBE(UOMERT, XBABEMEAE X BB
EFRIARHERALT, WMET-4FR. B, EXHEBEABZT,
B dR a4 x3=12, MET-5FxR. EHEA=AEBENERT, B

®7-4  P2,/b (C3) HIXHBERN-REBLERER

{110} {2[001]17(0,0,1/2)}?{ilr(0,1/2.1/2)}{rnE001]|r(0,1/2,0)}
1 1 2 4 N 3
2 2 1 3 | A
€ 4 3 4 2 5 1
4 4 3 i ; 2
_ o e
5 5 6 5 8
2d ¢ | & 5 6 5
[ | o o ST T
7 7 8 7 3
2¢ ¢ B 7 8 : 7
J ) 4 N
9 g | 10 9 ; 10
26 15 | 10 9 10 | 9
e _— ],“ = —

11 | 11 12 11 12

| 2612 | 12 11 12 11
fE 1 x,v,2 P E 7 0,1/4,1/4
2 ~x,-y,1/2+2 8 0,3/4,3/4
8 %,1/2+y, -z KB 9 1/2,3/4,1/4
4 -%1/2-3,1/2-2 10 1/2,1/4,3/4
L8 5 1/2,1/4,1/4 HE 11 0,3/4,1/4

12 0,1/4,3/4



{110} . {217¢0,0,1/2)} | {1]7€0,1/2,1/2)} {ml{7(0,1/2,0)}

1

— AR ERE LD G A —RAE, WRT-4Pia, B,
RENBRENBIERBEE TR, TE, EET-SPRNBIXNT

sefi B, BERSAMBRIET MR BHARGN 1 Ak
RA. RAOMKT-0BE, E{117(0, 5 L) MER T EHFKEL

BASHENAS. o, GBS (L, 1, LKA RS

B -5 5 ) TlRHal K- R PELE, BX

$T(1 o+ Bib B—PRREENS ER L 7 TR
1. BTFXARESRERSIEMREX—ME ERE— RN
YO ERINE, Blx,—>—x, yi>-y, 21> =2, el 8
—~APEEERE — A - SN TR, TR, ROERT-SHFD,
ST X BN R R AR, IR - 6.

fERT-6%, RAVAH 1) 2 (CodMERE, & 55 MR
PELCEOWTRIAT. KBEHAMTRHABILEZ HK A

SRR TR WEREHFLTE, RIVTUBRSBERNAT
ARTRLMHEHRSHRFER. HBERUT.

% Fdefi B, I'=34,+38,+34,+ 3B,

% F2a, 2b, 2c, 2d{iE, I =34,+3B,.

"

® 223 *



®7-6 éiﬁz /m(CzhmeﬁﬁEh:ﬁ

P2 /b(CMﬁr | {1i0} {z 7(0,0,1/2)} ulr(o 1/2 1/2)} {m!|t(0,1/2,0)}

2/??1( 24) I 1 ; 2

"~

T, A, 1 1
2, B, 1 -1
£3, A, 1 1
£4, B, 1 -1

XE, RITRATARLEROGELERFS. MATEH,

FRRHERERNTRAZR#H

R AR, XBH e NBRTURLHR

H—HUART—EMA—4A

P2,/6(C3y) BIFT B dstEk, Xt

L

T F X P H A 2 B

AETFHE, RA

ART G 4R,
ARTF HRR

i Cx, v, 2) {H.
1845 3 48 In) # —

HAT A FRR. X TALMESREE, A7) A8 A B 1 3R sl =) B3 )
DL i MR T R . MR, ATHERE HEHIIRX—
e, THEEMBAN, EhBREARE.

BJa, RS H—MGIRA R,

FTHTHPFBMERS

TEMEHRE, WPl EREREHER., Ry, R, BHRE =Z4F
ROFERED T RBENFER), DRIEBRER T, Ty, T EH
RIZARALIE, RITRAIRD T RSB RRR.

B B2 H

_i.%sr [E

IR TESY dn ]

e, B RE IRIX B R R

Re A, FHERFAEELRRERGK=0ONEBERF, N

THAEIE B B @ 52 % 3k B 1 Oah i
A, hTRBEREK SR, S/

R—HAHYRRPHRT .

TR R X A
CRB IR (A + 280 BN

7-5b  kx0MSEEREY EX—WP, RITHERMAH—
THEEFERERINEEE D, A T 5P RRRIX PRI, 7 Z 0 L
HER. XRAHERE BT HBOPIE T AR E P
B R R A XA TR (A1 —2 ) B/, DLBUX 8 fh ¥R

«224
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RAVE 262 MBEP2,/6(C3,) K], %8 7-95F 7 107
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BRI A, 5 3 4 T phy 7 EEL 0 IX O 50 B0 2 2 ) B A
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ﬂ%ia %JT&EH%E! ﬁﬁ]ﬂ‘iﬁﬂ.&."‘%“ﬁaﬁ %fsﬁﬁ:ﬁ
E{R| T} S A BEMMAENE LR RHNER. Ad, ERE
BHT, RTEBHE LN B S Bk 8 &30 B A F A AR

M EE, BEHENERK, B,
XY BRI .

KAV A R BT FE(7-19)

Bl R, RIMNBAR—TIREHRN TG, i ks BORMERT
(ks R), WY RLIERA, XL REW BT X4l (SR Maradudin

and Vosko /),

TG, i, ks Ry=08,,elt [re=rD}p (7-39)

Meib, K. RREFERFREREETHITHE. ERERITHERT, I

BTy R B B AR R Y p v B E Y
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197 T3 123 216 T2 Fa3m
198 T4 P2,3 217 T3 I13m
199 s 12,3 218 4 P43n
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200 T Pm3 P_3 219 T3 F43c
201 T2 Pn3 | P%é “20 I3 I13d
B 221 0, 452
202 T3 Frma F';i‘“ 221 p Pm3m pP_ 3m
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203 T4 Fds F_d?_._s h Pn3n P e
| 223 O3 f132
204 1% Im3 I%-S & Fmarn m >
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327 S BFEYIFIERR R

FXEEPRISEBE—HARNESSEE I RNEL
fi. MATCRERERR TSR RRRN, 3PP ERF LR
B, XA BA SRS T ARMRY, RTLHERRAMulli-
kenff EBMALH G, ~FRTHERITUFRARP, AT
WRFFHE, SRATARRN T EREERF). 86K
PO AR AR OB, R BT, DR AR
B BRI Boh B BB+ 14D, TSR 200E), MRAR
XEFRE, BRI . BF R, 2R Wil-
son, DeciusfCrossty B kM 310, %% FREL VT E K BHH
AERRR G M), B Burns 4 b2,

..1

y 3 R
KCy)| E 1(S,) | E ;
) xz yz 22 —[
A |1 A, |1 1 | Re, Ry, R, {x . e
Av | 1 =1 | % ¥y 2
_—l—_-—-a—__ﬂ——_l

| | y2. 42

Al 1 1 x, ¥, Ry { ;.2 3}’

A? 1 -1 Ly Rx, Ry YZy X2
-———_J-———————-————-———-——L—-—-—-—J
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2(C2) ' E CZ(Z)
| ] ]
4 1 1 | 2, R, X%, ¥, 2%, Xy
B 1 ~1 | %, ¥, Rey Ry yz,xz
|

3(C3) E 03(2) Cg 8=e‘xp(zﬂ'i/3)
A 1 1 1 z, R, x2 + y2, 22
|
1 £ g* X +1Y; RI+£R}r} (x%-y%, xy)
L1 e* ¢ x—-1y; Ry-iRy (yz, x2)
I R R
4Cqe | E Cuzy C, C3 1
A 1 1 1 1 z, R, X%+ y2, 22
B 1 -1 1 -1 x2-y2, ay
1 i -1 - X+1y; R_,HR,,}
E 1 -1 "1 3 x——:_y; R.t_iR? (}’2; x:-.“)
B(Cﬁ) E CG C3 Cg C% Crg ‘ 8:@};1)(231'!./6)
A {1 1 1 1 1 1 |z R %%+ y2, 22
B 1 -1 1 -1 1 -1
1 e -—-¢&* -1 -e & x+iyy R,+iR
E, 1 E¥ —g -1 -—g* e X =1 R,:—iR;} (Xz, yz)
sz % -& —¢¥ 1 -¢& -—a*} j (x2=-y%, xy)
Cﬂﬂﬁ
mm2(C.e) | E Co(2) 04(x2) U: (y2) !
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i {
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|




3M(C3ﬂ) F ZCS(Z) 30y
N - e
A, 1 1 1 1z L X2+ y2, 2%
A, 1 1 -1 | R,
i
E 2 =1 0 (x,y) (R, Ry) ; (2~ y2, xy)(x2,y2) |
o f
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- ._._i_ _
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Bu 1 -1 -1 | Xy y
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§(Cax) ] E Cs(z) C2
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Ef

Ar

E#

o S, 3 ] £ = exp(2mi/3)
1 11 1 'R, x2+ y2, 22
c* 1 e E* | x+1y
} (xz_yz, xy)
e 1 e¥ € X—1y
1 -1 -1 -1 4
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4/m(Cap) | E Cu(2) Co C3 i S§ o4 Sy
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g, | ~ )
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E. {l : -1 —-l: -1 "I: 1 : ix+1:y

1 ~t =1 1 -1 1 1 -3 P..vn:—--:y
-———-——-————————-——-——.—_—_.mw_____
D%
222(0D3) E  Cuz) Cu(yy Cotx)

A 1 1 1 1 x2, y?, 22
B, 1 1 -1 -1 z, Ry Xy
Bz 1 -1 1 -1 Y Ry X2
B‘ 1 - 1 -1 1 Xy R: yz

422(D,) | E 2C4(2) C(=C2) 204 2CH
A, 1 1 1 1 1 t x2 4 y2, 22
A, 1 1 1 -1 =1 z, R,

B, 1 -1 1 1 =1 %2 — y2
Bz 1 -1 1 -1 1 Xy
E 2 0 -2 0 0 (xy ¥) (Hyy Ry) | (%2, y2)
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a2m(Dy9) | E. 25, Ca) 20! 204
Ay 1 1 1 11 %2+ y2, 2%
Az 1 1 1 ""1 -1 R'
By 1 -1 1 1 -1 %%~ y®
B, 1 -1 1 -1 1 z Xy
E 2 0O -2 0 0 (%X, ¥) (R.‘l‘! Ry) (xz, y2)

3m(Dsg) | E 2Cs 3CL i 2SS, 30,

A g 1 1 1 1 1 1 x4 y?, 22 |
Aag 1 1 -1 1 1-1 }R,
E‘ 2 -1 0 2 -1 0 (Rxs Ry) (xz-yzrxy)(.xz,yn
Ay 1 1 1 -1 -1 -1 ' |
Az“ 1 1 -1 _1 _1 1 <
Ed 2 -1 0 -2 1 0 (%, ¥)

m
D, %

mH‘IﬂI(Dzb) E Crz(Z) C.}.(y) Cz(x) 1 O(xy) o({xz) o(yz)
A, 1 1 1 1 1 1 1 1
B,, 1 1 -1 -1 1 1 -1 -1 R,
B,, 1 -1 1 -1 1 -1 1 ~1 Ry
Bs, i -1 =1 1 1 -1 -1 1 R,
A, 11 1 1 -1 -1 =1 ~1
B,. 1 1 -1 -1 -1 -1 1 1 2
Bg# 1 -1 1 -1 ""1 1 -1 1 y
Bau 1 -1 =1 1 -1 1 1 ~1 x
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E 2Ca(2) 3C) ou(xy) 2S5 30,

T — i == - N S L T R

Ef!

4/mmm E 2C4(z) C, 2C4 2C% +

1 H 1 ]
1 1 -1 l
2 =1 0 2
1 1 1 -1
1 1 -1 ~ 1

(D.a.}:) %
Ay, 1
Ay |1
By,
B, 1 -
E, 2
Adria |1
1
1
1
-

1 I 1 |
1 1 -1 -1
1 1 1 -1
i 1 -1 ]
0 -2 0 0
1 1 1 I -1
1
1
1
2

1 1
1 -1
-1 0
-1 -1
-1 1
1 0

(X, ¥)

<

(Rx: Rf) (le yZ)

T Ll . e e e e e e i,

X%+ y2, 2%

(x%~y2%, xy)

254 Uf: 209 Zod

1 1 1 1 x2 + y2, 22 |
1 1 -1 -1 R, |
-1 1 1 -1 x2 — y2? E
-1 1 -1 1 xy i
O "'2 0 0 (Rx;Ry) (xz’yZ) |
-1 -1 -1 -1

Gf(g::TE%C; 2C3 C2 3C{ 3C% 4 28,28, (%) 304 30,

Ay ’1 11t 1 1 1 1 1 1 1 1 1 %%+ y2, 2%
Ag it 1 1 1 -1-1 1 1 1 1 -1-1R,

Big |1 -2 1-1 1-1 1-1 1-1 1-1

By |1 -1 1-1-1 1 1-1 1-1 -1 1

Eig 2 1-1-2 0 0 2 1-1=-2 0 0|RsRy) (x2,y2)
Erg 12 -1 -1 2 0 0 2 ~31 -1 2 0 0 (x*-y2,

| xy)

A |1 1 1 1 1 1 -1 -1-1-1 =-1-1

A !l 1 1 1 -1=1-1-1-1-1 1 1|z

By }J1-1 1-1 1-1-1 1-1 1 -1 1

Bw |1 -1 1~1-1 1-1 1-1 1 1-1

Eigl2 1 -1-2 0 0-2-1 1 2 0 0 |(x,¥)

Eu 12 -1




3(Se) 'IEC3(Z) Cz ¢ St Sq | & =exp(2mi/3)

|

1 & e* 1 & e* R, +iHRy
{] e* ¢ 1 e* & R.-iRy
A ] 1 1 -1 -1 -1 =z

Ll & e¥ -] -8 ~g* Xx+1y
B | |

; (%% - y?,xy) (x2, y2)

!

L] e* & -1 -e* -2 | x-iy |
)

YH#
23¢T) E 4Cs 4C2 3C, e = exp(27i/3)
A 1 1 1 1 x2+ y2+ 2%
e e* |
E Y (%% - y2,22% = 5% = y?)
S| e* & 1
T 3 0 0 -1 (X, ¥52),(Rey Ry, By) | (xy,x2, y2)
m3(Ty) | FE 4Cs 4C% 3C, 1 452 45, 30, € =exp(27i/3)
| . ) _
Ay 1 1 1 1 1 1 1 1 X%+ y2+2%
£ 1 & em 1 1 ¢ e* 1{ (x*%- 2,222 -
& | gl e* g 1 1 &* & 1 x* - y%)
T, 3 0 0 -1 3 0 0 -1 |(RyRy,Ry)|(xy,%x2,¥2)
Aa 1 1 l -1 -1 -1 =1
1 & & 1 -1 -2 -&* -]
o |} |
1 &e* ¢ 1] -1 -&* -2 -]
Ta |3 0 0 =1=3 0 0 1 j(xy¥5,2)
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iam(Ty | E 8Cs 3C, 65, 604
A, 1 1 1 1 1| X2+ y2 4 2%
A, 1 1 1 -1 -1
E 2 -1 2 0 0 (222 - x2 - y2,%2 - y2)
Ty 3 -1 1 -1 (RﬂR?:RI)
Ta 3 0 -1 =1 1 (Xy¥,y2) (XYy%2Zyy2)

432(0) | E 8Cs 6C5 6C, 3C(=C%
A, 1 1 1 1 1 %2+ y2 422
A, 1 1 -1 -1 1
E 2 -1 0 0 2 (x2 = y%,22% ~ x* = y?)
T, 3 0-1 1 -1 (%, ¥,2) (R,
| Ry, Re)
T, 3 0 1 -1 -1 (XY, %2y ¥2)
:’g':; | E $Cs 6C. 6C, 322(3,%) i 654 85 304 60
Avg 11 1 1 1 1 1 1 1 1 1 X2+ y2 422
Ayg (1 1 -1 -1 1 1 -1 1 1 -1
EFg |2 -1 ¢ 0 2 2 0 -1 2 ¢ (222 - x* -
yz'xz_yz)
Thg i3 0-1 1 -1 3 1 0 -1-1|RyRy,Ry)
Tagi3 0 1 -1 -1 3 ~1 0-1 1 (X2, Y2, X))
A1 1 1 1 1 -1-1-1-1-1
Ay i1 1 =-1-1 1 =1 1+-1=1 1
Fe (2«1 0 0 2 =2 0 1-2 9
Tia l3 0-1 1 =1 =3-1 0 1 1]|(x,y,2)
Tow '3 06 1 -1 -1 -3 1 ¢ 1 -1
|




PLE&FHPHATLER, RAIFTEHG 2 & Mullikenff
8. THEJNANPF, HMullikenfF S Bethe £f-5 LL K& Bou-
ckaert-Smoluchowski-Wigner&F B1g—/4 % .

I O, D ﬂ‘
Mulliken Bethe BSW Mulliken Bethe BSW
(LENS) (fLERT)
Ay, Iy I Ay I'} M,
Ay I's Iz Az "% M,
E, | M2 By, "t Ms
Ts 4 Ms Bz, > M,
Tas ¥ I'zs E, s Mg
Ava r; 1 Ay I'; Mi
Aze I's A Az 'z M2
E. s 12 Bis s Ma
Tre s Mie Bza I'; M
Tou I; T2 E. I's A
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M X9

230Fh 23 5] BB AR IR (E

XHB, ftEKovalevEERIXEE, BHT 250 Fa0XT
FRERMAE KA. ENe-5d WM, XENHRRELE
BEMMNTERBE—AERE AN, EB—%%, BENRT
BRXBEGHEAE. Kovalevi P L 58 K BELTHEH,
BREE5HRENR PIA SR AT 3R R E XN EEARNBERR
#£. BR/ERE, EKovalevEd, IEMHMLIBER RBE
BIRSZzHE. Qb NEEERE HRE GordonfiiBrea~
chfRlE.) CEUTEERBRESIHT I. L. Warren priEis
iIE, RXRFETHKev. Mod. Phys. 40, 38(1968).)

A. 0,3, ZRHALEBE—-INRE. WHEITRAE:

by =(x, ¥, 2)—1EZEH
hy =(x, ¥, 2)—%8(1, 0, 0)}E4E180°

hy = (X, y, 25(0, 1, 0)FEH180°
hy =(%, 5, 2)—#5(0, 0, 1)HE$180°
s =(y, 2, ¥)—%8(1, 1, 1DEEF240°
he =(y, 2, 2)—%8(1, 1, T)HE#120°
v =(¥, 2, X)—55(1, 1, L)jE#F120°
hy =(¥, 2, x)—55(1, 1, DFek120°
hy =(2, x, y)—%5(1, 1, 1)FE#H120°

hlﬂ = (2, x’ 3—’)_—__-%(1’ 1’ 1)%%2400
hy =(Z, x, ¥)—£(1, 1, hESE240°



h1.2=(§9 59 _')’)"“‘_'%(]__,
(1,

hJ.B = (5” E! Z)

5243 El]hj+112=hj' h13' ﬁ{%‘fﬁ%%
hy = (5, %, 2)—%:(0,
hs=(y, %, 2)— %0,
hig=(y, %, 2) 7 (1,
ho,=(X, 2, ¥y)——%3(0,
hg = (X, z, y)——8(0,

hyg =(x, 2, y)—%i(1,
hyg = (%, 2, ¥)—58(1,

hy =(2, ¥, %) (1,

hy = (2, y, %)—5(0,
hyo = (2, ¥, x)—%(1,
hoyy = (2, y, X)—52(0,

hys = (X, ¥, 2) —- L
IR RER LA 2RTE,

1, 1IE#240°
1, 0)ES$E180°

AR AR EFIRTLE, KRBAIXFHRILEK A his s

0, 1)jE$E90°

0, DIEF270°
1, 0)E4%180°
1, 1DpEdE180°
1, DIEF180°
0, 0)EF90°

0, 0)BEFE270°
0, 1)jE$180°
1, 0)BEFE270°
0, 1)JEFE180°
1, 0)HEF90°

RAVRED On BPFT 1Y

é%ﬁ%iﬁ%’ Eph24+k= hk * h25 = h25 ¢ hk(k — 11 21'”124),

hig = (X, y, 2)—XF(1,
hy; = (x5, ¥, 2)—-3J(0,
hog = (%, v, Z2)——XJ(0,
hyg =hs « hyy =(¥, Z,
hyo = hg * hys  =(3, 2,
hyy =hy + hys  =(y, 2,
hyy =hg  hys  =(y, 2,

Chyy =hy 2 hyy =(2, X,

0, O)TH BB Wt
1, 0)H E‘Jﬁﬂk
0, 1)7H B B

%),

h-34 =h1o . hza =(2Z, %, ¥),
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h35=h11 e hyg =(2,.X, ¥),
hsa =h12 . hzs =(z, %, ¥),
hay = (y, %, 2)—XF(1, 1, O)TE W= B,
heg = (y, %, 2)—88C0, 0, 1)HFEI270°ERIEH,
hee = (5, x, Z)—85(0, 0, 1) HI90°EE RIS,
hyo = (¥, %, 2)—XF(1, 1, O)TH B Bk,
hy = (x, 2, y)—XF(0, 1, VDHEHKRB,
hyo = (x, Z, ¥)—%F(0, 1, 1LHE I W,
hys = (X, 2, )—E8(1, 0, O)FB270°ERIEH,
hy = (%, 2, y)—28(1, 0, O)F M0 AN,
v, ®)—X(1, 0, 1) HIKE B,
¥, ®)—85(0, 1, OOF M0 BRI,
by =(Z, ¥, 2)—X(, 0, DHEMRB,
¥, x)—85(0, 1, OFHEI270° ERIEH,
HTERBEBEN, ROEHT AL &R, mE1ef .
EXAEBEEL, RNEABTHA D BEREE KH O K
TEMEREHBANESEHA. EXE, RN X HLECERHNHT

h&ﬁ = (2,

heg = (2,

hyg = (Z,




OnKpTeHh, hovoehy BIRIEE (B BFHOEABO. 2
FORPRKITERFEAE, W, WER _
h:lhk:hla (J, ks ‘I= 1, 2, 24),

4

h5+24 * hk = hj ¢ hk+24 = hl+24s

h1+24 . hk+24 = hz-

B. Dgy %. XEFEMR & BI5E. 2 8k 6 K3 ¥ i,
T Exify MR EA. Ry 2 A HR120°. 84 IR
BRI R B N, ey, e, WTHE—AWHKITE, HE4A HA
I BA R B xe, + Ve, + 2e, BB H R B B & R, XBAFK

yiry =¥

hy =(% v, 2)
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Active .opera.tor I HA3

Affine group {55 HE85

Angular brackets L ¥529

Anthracene 198

Aromatic molecules 2% &4 F 189

Atomic position parameters JR-F{IE 2 %222
Axes of reference &¥%h2,18

Axial glide $3in] ¥ %597

!

Basis Ejﬁz 1,147
Benzene 32

Bloch theorem Fi#5E 230
Body—centered cubic {&.0537 745
Body centering f&.,38

Bravais lattices A5 b, 3E S 36,40
Brillouin zone #HE HIX185,208

C

Center H1.47,10

Center of symmetry X}ERPL310

Centering unit cell .0, BHfI37,52

Centering of lattices EHEERIF L 1L37

Centrosymmetric crystallographic point groups H.LXT#REI & dL2E
60

Centrosymmetric point groups H.OX FRETSHEC0, 76, -

Character $:4E45207,220 |

Chiral space group MEJEZ3[E]#¥128
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Chirality #5410

Class 28197

Closured} i #:59

Complex #5190

Compound operation ¥ & #4E12

Congruent 11

Conjugate 3H5191

Convention #%, M, B4 3,4,9,10.21,25,27,69,108,

COH?EHHOH&] unit cell ‘[ﬂj 1$R&39?41’42’51’52’151'
Coset {42190

Counter-clockwise conveation Jzit4FHE M9,

Crystal §i1,147
Crystal class 2660

Crystal structure S§4k45H# 21,87,147,168
Crystal systems §;%18,32,

Crystallographic point groups %582 S8 58,62
Crystallographic space group %5527 [H B84
Cubic point groups v FRE 75

Cubic system 7N &H%E29,145,71,137
Cyclic point groups 535 A H$60,74

D

Degeneracy 334

Diagonal glide(n-glide) XfALKFHE(a}EE)98,99
Diamond glide(d-glide) &RIAIFB(dEE)98,99,123
Diamond structure £RIFEW175

Dihedral point groups ZHEABET4

E

Enantiomorphic space group NiEZ=HFH 128
Enantiomorphous operation YIE#4E10

Essential operations ZFA4<#24E85,89,101,150,
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F

Face-centered cubic W37 K45

Face centering T >39
Factor group ®# 101,191

Factor group of a space group =[H)JFERIRI#E103
Factored set p®j#E191 |

First Brillouin zone 45— 41 B #[X56,209

Firs{ setting 4#&— & 725,41,63,107,165
Fluorite structure FHHEW1T]

Full symbol 5Z£%7%65,108

G

General Eq_uivalent positions — ALy 810,88,100,101,
General position —f{/E10

Generating elements BT # 187,207
Glide planes B #1E90,92,97
Group of atoms JR-FH1,21

Group of k k #211

Group theory #$i£58,59,190,205

H

Handedness F#8,10,11,128

Hemisymmorphic 53 #1138
Hexagonal axes of reference A B EH16,48

Hexagonal close-packed X195
Hexagonal coordinates NAAFR16

Hexagonal system 75 778 %&30,45,70,136

Holosymmetric point group £X}¥K #5562
Homomorphism [&5]J& #4192

-~
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Identity {54, {H&¥E4E4,59

Identity matrix 485444,

Improper rotation axes IJEM M 47,12
Interaxial angles iR #19,21
International approach HE HR12,
International notation HEERE&FE1,6,82
Invariant subgroup ARHFFE191

Inverse M#4E15,59

Inversion 7,10

Inversion through a center .\ K¥7,10

Irreducible representation RTI#4 205,208
Isomorphism [ #146,190

Jones symbols HHrHE238

Lattice &f418,21

Lattice complex {8 %21,147
Lattice point [ 19,20,

Lattice vibrations giFs#al146,219,224
Laue class 3% JE 2879

Laue group EEET9,80

Laue symmetry group &5JEXIFREE7O
Little co~group /NIEHpEE212
~ Little group /NgEE211

Mineral zunyite M #EEH" 179
Mirror image 411
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Mirror plane &HmH7,11
Mirror reflection &% Fitll

Mode analysis #i4}#7219

Monoclinic system H§44 R25,41,63,107
Multiplier "B F213

Multiplier representations F B RR211

Multiply-primitive unit cell R WK HH20,36,156

N

Naphthalene 2200

Neumann’s principle 5{#8R#60,189

Nonessential symmetry operations IJER:ZA X}FR#/E159
Nonprimitive unit cell JE#)E &i20,
Nonsymmorphic operations 3JE&K#1E92

Nonsymmorphic space group 3JE &3 23/ #86,182
Normal mode of vibration & iE¥zz)#i52,156

Notation £FE65
Number of positions frE 161

Obverse Setting IESE46:47,48
One-face centering(base centering) BE.O (B )39

Optical activity HEk#£128,130
Order of the group FHIH59

Order of the rotation JHEdé4hikd,
Ofigill E)ﬁ193581159
Orthorhombic system IEZFdk &27,43,66,114

P

Passive operator ¥izhM £¥3
Periodic boundary Condition EEStENR & 484,206
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Perovskites 454k%" 175,200

Phenazine %L #5200

Plane group YR 143

Point groups jiB§58,173,153

Point group notation A{##FE380

Point group of a space group Z[RIBERY L F100,88
Point group of vector K J&EK i A #2112

Point symmetry operation X #R#E4E2,6
Primitive cell #)HE HH51,52

Primitive translation vector ¥R FE#B&EE18
Primitive unit cell(p-cell) #J3EB R (p&HEH)>19,20,36
Principal axts F#412,74

Proper rotation HJjE#:4,6

Proximity cell 854
Pure rotation #iiEs4,6

Pure rotational crystaliographic point groups #ZijEszE R K60

R

Real affine group L4555} 585
Reciprocal lattice {55 &E208
Reducible representation T %)% K206

Reflection [Z5+152,160
Reflection across a plane Y0H k7,11

e

Representation #7205

Reverse setting K ia]47,49

Rhombohedral axes of reference FHE L EHh48
Rhombohedral crystal system W E32,45
Rhombohedral unit cell 37K 2 H132,33,40,45,134
Right-hand convention #HEHN|3,9,88
Rotation axes Jgi#h6

Rotation-inversion axes HE§t RiE 7,12

Rotational point group e S E73
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S

Schoenflies approach fEJ:#H| Hy y314,77,139
Schoenflies notation RREFHNE4,6,14,80
Screw axes ER92,

Second setting 4 FrEH25,43,63,112,165
Seitz operator FEZZHW 485,150

Shape A& 63,66

Short symbol fj#EAFS12,65

Similarity transformation {205

Site symmetry {1 BEXf#R 160,161
Smalil representation /NFER212

Space groups 7S] R£60,84,102,137,146
Space group symbols BEHFFE 103,151
Space lattices Z3[d K436

Special centering (R) ##%.L R) 39
Special position &KL E 137,162

Spur 220

Standard form ZRIEFER67

Standard short symbols #r¥ERMAFE108
Star of the representation FEREB212

Stereograms RS HREHREHES
Subgroup F#60,65,77,190
Symmetrical unit cell %§# 41 M54,

Symmetry elements %}HrTE10

Symmetry operation XfFr#:4E2,15
Symmetry-related position X4 #4318 2,161
Symmorphic space group K3\ /8 #$86,87,91,138

T

Tetracyanoquinone(TCNQ) P M200
Tetragonal system P4 J5df 5%28,44,68,126
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Trace 24,220

Translation group F#H#205,206
Translational invariance WYHEAZIH:18
Translational symmetry B
Triclinic system =4§I5%524,41,62,104

Trigonal system =774 %30,32,45,70,132
Two-dimensional lattices = #4556

Two~dimensional space group HRZ[E]F143
Two-face centering SUE £>39

Unit cell . B 20

Unit matrix 547 8R4
Unitary multiplier representation B— B RR213

W

Wigner-Seitz unit cell #E#54-$E%k 3 54
Wurtzite structure &9 45179

Wyckoff notation 5§ FF5152,160
Z
Zinc-blende [R&%" 178
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