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The Liquid Crystal Collection

Smectic Liquid Crystal
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Georgy Fedoseevich Voronoy

Born: 28 April 1868 in Zhuravka, Poltava guberniya, Russia (now
Ukraine)

Died: 20 Nov 1908 in Warsaw, Poland

Georgy Voronoy's name 1s sometimes written as
Georgii Voronoi. During his time at this
Gymnasium he had already shown his
mathematical brilliance, being particularly fond
of algebra. He solved a problem posed by
Professor Ermakov of Kiev University on
factorising polynomials which had appeared in
the Journal of Elementary Mathematics.
Although still a school pupil, this led to his first
publication - 1n fact a quite substantial article.
He then entered the University of St Petersburg,
joining the Faculty of Physics and Mathematics.




Voronoy lectured at Warsaw University, being appointed
professor of pure mathematics there in 1894. He wrote his
doctoral thesis on algorithms for continued fractions.

In fact both Voronoy's master's thesis and his doctoral thesis
were of such high quality that they were awarded the
Bunyakovsky prize by the St Petersburg Academy of Sciences.
In considering tessellations, Voronoy introduced what are today
called Voronoi1 diagrams or Voronoti tessellations. Today they:
have wide applications to the analysis of spatially distributed data,
so have become important in topics such as geophysics and
meteorology. Although known under different names, the notion
occurs in condensed matter physics, and in the study of Lie
groups.




1987 W.H. Zachariasen Award, Editorial Board, Journal of Non-
Crystalline Solids ... Ecole Polytech. Féderale de Lausanne, Switzerland,
7-9/03. GWS

Zachariasen (1906-1979). Theoretical and experimental physicist
(theory of glass, x-ray diffraction, and x-ray crystallography). Major
affiliations include: Universitetet 1 Oslo, Oslo, Norway, 1928-1962;
University of Chicago, Chicago, IL, USA, 1962-.

Theory of X-ray diffraction in crystals/ [by] William H.
Zachariasen.

(William Houlder), New York : Dover Publications, [[1945].

*BRAGG, W. L., and ZACHARIASEN, W. H.,
The crystalline structure of phenacite and
szi;l(?}rll;irtizzsezneit\i} K}rIist., 72, 518-528 (1930). 1949 P. Debye

N , 1948 A.L. Patterson
The crystal structure of sodium formate, 1947 C.S. Barrett
NaHCO2: Jour. Am. Chem. Soc., 1946 D. Harker

62, 1013 (1940). 1945 W.H. Zachariasen

ASXRED Presidents



The crystal structure of protactinium(Pa).
Space group: [4/mmm
(Space group number: 139)
Structure: tetragonal
Cell parameters:
a: 392.5 pm
b: 392.5 pm
C: 323.8 pm
a :90.000°
B :90.000°
Y :90.000°
References
W. H. Zachariasen, Acta Crystallogr.,
1952, 5, 19




Mylar® isan extraordinarily strong polyester ( ) film
that grew out of the development of Dacron® in the early
1950s. During the 1960s cellophang( ) gave
way steadily to Mylar® with its superior strength, heat
resistance, and excellent insulating properties. The unique
qualities of Mylar® made new consumer marketsin
magnetic audio and video tape, capacitor dielectrics,
packaging and batteries possible. By the 1970s, Mylar® had
become DuPont’s best-selling film, despite mounting
competition. Mylar® isnow a product of ajoint venture,
DuPont Tejin Films.



John Desmond Bernal (1901-1971)

Irish-born scientist and communist.

He was educated at Bedford School and
Emmanuel College, Cambridge, where he studied
both mathematics and science for a B. A. degree in
1922; which he followed by another year of natural
sciences. He taught himself the theory of space
groups, including the quaternion method; this
became the mathematical basis of later work on
crystal structure. After graduating he started
research under Sir William Bragg at the Davy-
Faraday Laboratory in London. In 1924 he
determined the structure of graphite.

He joined the Communist Party in 1923, but left
in 1933. In 1939, he published The Social Function
of Science, probably the earliest text on the
sociology of science. He was awarded the Lenin
Peace Prize in 1953.




He 1s known also as joint inventor of
the Mulberry Harbour. After helping
orchestrate D-Day, he landed on
Normandy the day after D-Day. He
1s also famous for having firstly
proposed 1n 1929 the so-called

~ Bernal sphere, a type of space
habitat intended as a long-term
home for permanent residents. He
gave thefirst model of theliquid

|sidore Fankucﬁen, Dorothy state (called the Bernal hard sphere
Hodgkin, J. D. Bernal model)

and Dina Fankuchen in Sept, : -

1939. Science and Society in War

The Marxist and Peace
Volume: 17, No. 01 Andrew Brown. J. D. Bernal:
January-Mar ch 2001 The Sage of Science. New

J.D.Bernal : A Centenary York: Oxford University Press, :

Tribute ) ﬂ N
Arjun Patil 2005. 562 pp. $34.95



Cuisine Middle East
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A shish kabob is a skewer with meat and vegetables and is
usually grilled. It can contain lamb, beef, fish, or chicken, and
vegetables like green peppers, onions and mushrooms.



Paul J. Flory : Stanford University
Stanford, CA, USA  b. 1910; d. 1985

The Nobel Prizein Chemistry 1974

"for his fundamental achievements, both
theoretical and experimental, in the physical
chemistry of the macromolecules"

founder of the science of polymers

Paul Flory 1s widely recognized as the founder of the science of
polymers. The Nobel Prize in chemistry he received in 1974 was
awarded not for any single specific discovery, but, more
generally, "for his fundamental achievements, both theoretical
and experimental, in the physical chemistry of macromolecules."
That statement accurately reflects the wide-ranging character of
Flory's career.



Flory's doctoral advisor, Herrick L. Johnston, tried to convince
him to stay on at Ohio State after graduation. Instead, however,
he accepted a job at the chemical giant, Du Pont, as a research
chemist. There he was assigned to a research team headed by
Wallace H. Carothers, who was later to invent the process for
making nylon and neoprene. Flory's opportunity to study
polymers was 1ronic in that, prior to this job, he knew next to
nothing about the subject. Having almost any job during the
depths of the Great Depression was fortunate, and Flory was the
envy of many classmates at Ohio State for having received the
Du Pont offer.

In 1948, Flory was invited by Peter Debye, the chair of Cornell
University's department of chemistry, to give the prestigious
George Fisher Baker Lectures in Chemistry.



He was appointed Stanford's first J. G. Jackson-C. J. Wood Professor of
Chemistry. When he retired from Stanford in 1975, he was named J. G. Jackson-
C. J. Wood Professor Emeritus. In 1974, a year before his official retirement,
Flory won three of the highest awards given for chemistry - the National Medal
of Science, the American Chemical Society's Priestley Medal, and the Nobel
Prize in chemistry. These awards capped a career in which, as Seltzer pointed
out, Flory had "won almost every major award in science and chemistry."

His influence was also felt as a result of his two books, Principles of Polymer
Chemistry, published in 1953, and Statistical Mechanics of Chain Molecules,
published in 1969. Leo Mandelkern, a professor of chemistry at Florida State
University, referring to the former work as "the bible" in its field,

Flory was also active in the political arena, especially after his retirement in
1975. He and his wife decided to use the prestige of the Nobel Prize to work in
support of human rights, especially in the former Soviet Union and throughout
Eastern Europe.



Random Walk Theory

What Does
it Mean?

The theory that stock price changes have the same
distribution and are independent of each

other, so the past movement or trend of a stock
price or market cannot be used to predict its future
movement.




History and Propertiesof Liquid Crystals

An Entirely New Phase of M atter

In 1888, the Austrian chemist Friedrich Reinitzer,
working in the Institute of Plant Physiology at the
University of Prague, discovered a strange phenomenon
Reinitzer was conducting experiments on a cholesterol
based substance trying to figure out the correct formula § .2
and molecular weight of cholesterol. When he tried to
precisely determine the melting point, which is an
important indicator of the purity of a substance, he was &=
struck by the fact that this substance seemed to have two |
melting points. At 145.5° C the solid crystal melted into 4 o0
a cloudy liquid which existed until 178.5° C where the . polesterol
cloudiness suddenly disappeared, giving way to a clear  molecule
transparent liquid. At first Reinitzer thought that this




Puzzled by his discovery, Reinitzer turned for help to s
the German physicist Otto Lehmann, who was an A
expert in crystal optics. Lehmann became convinced = %" ¢
that the cloudy liquid had a unique kind of order. In
contrast, the transparent liquid at higher temperature ;'
had the characteristic disordered state of all common
liquids. Eventually he realized that the cloudy liquid
was a new state of matter and coined the name "liquid
crystal," illustrating that it was something between a
liquid and a solid, sharing important properties of
both. In a normal liquid the properties are isotropic,
1.e. the same 1n all directions. In a liquid crystal they
are not; they strongly depend on direction even if the
substance 1tself 1s fluid.




Otto Lehmann(1855 - 1922)

Otto Lehmann was born 1n 1855 in Germany, his
father a science and math teacher. From the time he FEEFEs
was very young, he was fascinated with microscopes FE#F-F
and microscopy. He studied physics at Strassburg e
University, and worked under the chemist Adolf
Baeyer and physicists A. Kundt and P. Groth. He
received his doctorate working under Groth in 1876.
To complement his research, Lehmann spent a large
amount of time and energy throughout his
professional life developing his invention, the heating
stage microscope. The "Crystallization Microscope,"
as he called 1it, was primitive in its early versions, but
became very sophisticated, gaining polarizers and
other improvements, as Lehmann developed it. Such
an instrument 1s still standard equipment in liquid
crystal research laboratories today.




In the 1960s, a French theoretical physicist, Pierre-Gilles de
Gennes, who had been working with magnetism and
superconductivity, turned his interest to liquid crystals and soon
found fascinating analogies between liquid crystals and
superconductors as well as magnetic materials. His work was
rewarded with the Nobel Prize in Physics 1991. The modern
development of liquid crystal science has since been deeply
influenced by the work of Pierre-Gilles de Gennes.

College de France  b. 1932
Paris, France d. 2007

| Th'e_,:d Nobel Prize in Physics 1991 .



of which 1s made with the use of
liquid crystal diodes.

How many different liquid crystalline compounds are there?

Years Number of LCs synthesized
1890s 15
1930s 1100

1990s >50,000



In 1970, James Fergason made the first operating
LCDs. LCD technology, starting with quartz watches
and calculators, has completely redefined many
industries, such as computer displays, medical devices,
industrial devices, and the vast array of consumer
electronics.

|nventor Bio

Fergason was born in Jan 12 1934 in Wakenda, Missouri and attended
the University of Missouri. After graduating, he formed and led the first
industrial research group in liquid crystal research while at
Westinghouse Research Laboratories in Pennsylvania. There, he
invented the first practical uses of liquid crystals. He joined the Liquid
Crystal Institute at Kent State University in Ohio in the 1960s. While
Associate Director, Fergason discovered the twisted nematic field effect
of liquid crystals which forms the scientific basis of modern LCDs.
Fergason, who holds over 100 U.S. patents, currently works as an
independent inventor.



How Do Liquid Crystal Displays Work?

These four arrows represent unpolarized light
rays. As you can see, the arrows are tilted in
random directions

Four parallel arrows representing polarized
light
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