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1. INTRODUCTION

This workshop represents the fourth of a series of intensive academic/
government interactions in the field of advanced electro-optics, as part of the
Army sponsored University Research Initiative. By documenting the
assaciated technology status and dialogue it is hoped that this baseline will
serve all interested parties towards providing a solution to high priority Army
requirements. Responsible for program and program execution are
Dr.Elgcholas George, University of Rochester (ARO-UR% and Dr. Rudy Buser,
NVEOC.




2. SUMMARY AND FOLLOW-UP ACTIONS

a. IR Light Scatterer:

Based upon viewgraphs provided by J. Miller and subsequent discussions, we
will consider liquid crystal and other technologies which might have the
reauired performance. We will discuss our concepts further with him to
define, if possible some activity which we might jointly pursue (within our
resource base) to construct and characterize an alternative device concept.

b. Optical Power Limiter:

Perhaps Night Vision and Electro-Optic Center wants to organize a more
narrowly defined meeting to address their specific needs compared to
objectives already being pursued by the NADC and the BAA. We would be
happy to help organize and participate in such a meeting.

<. HolographicPhotopolymer:
We will obtain more information from Dr. Thomas Stone (U of R) to see if

there is some input we can make to the doping of liquid crystals into porous
polymer films. Mark Norton (NV&EOC) has an interest in this.
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Polymer-Dispersed Liquid Crystals
Induced Light Scattering

United States Patent
Fergason

L))}
(5]

(19)

L

Patent Number: 4,556,289
Date of Patent: Dec. 3, 1985

(s4) LOW BIREFRINGENCE

ENCAPSULATED LIQUID CRYSTAL
AND OPTICAL SHUTTER USING
SAME

{75] invenior: James L. Fergason, Kent, OH

(a)
liquid-crystal microdroplet

polymer
matrix

(b) scattered rays

incident rays @ »7(Np # Ng)
SAANS
AN
incident rays transmitted rays
Ao (np =~ ng)
AP

applied electric fieid

From N. A. Vaz and G. P. Montgomery, Jr.,
J. Appl. Phys. 82, 3161 (1987).

CLEO
TUESDAY, 26 APRIL 1988
Anaheim Convention Center

TuT, Light Manipulation with
New Materials

4:30 PM

TuT1 Observation of Optical
Limiting Using Polymer-
Dispersed Liquid-Crystal Thin
Films,

David M. Pepper, J. David
Margerum, Anna M. Lackner,
Elena Ramos, Hughes Research
Laboratories. Optical limiting
using polymer-dispersed liquid
crystals is demonstrated. These
heterogeneous mixtures are
index matched at low intensities,
and behave as diffuse scatterers
in the nonlinear regime due to
optical reorientation of the
liquid-crystal dispersant.
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Electro-Optic Response of SSFLC Device
(1.5-um thick) Using HOBACPC
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t Calculated value for an infinite pitch
ferroelectric C in the high field limit.

N. Clark and S. Lagerwall, Recent Developments in
Condensed Matter Physics 4, 317 (1981).
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TEMPERATURE INTERVALS OF VISIBLE SPECTRUM OF SeLECTIVE REFLECTION *

L] I n m v v vi vil X1iv Xv Xvi Xvil
s - ~— _— - -_ - 56.3-56.0 — - - -—
6 -— -— _— — -— $6.0-53.0 68.5-68.0 —_— - - —_—
-7 - T2.7-71.5 83.0-82.0 -_ —_ 68.0-67.0 64.3-64.1 - - - 34.3-313
L - 74.0-72.9 - - 41.0-37.3 - 67.3-66.7 - - — 47.8-47.0
9 T19-76.5 - —_ 50.3-48.1 50.0-45.5 - -— -— -_— -— 52.4-51.9
10 T1.1-76.1 — 39.5-39.3 - 51.0-49.4 — 70.2-70.1 -_— - — 55.4-55.2
1 -— -— 470 442 499 4R.7 S52.) 518 T0.8 61.9 61.1 - s w2 —
12 —-— - 44.6-44.3 -— $3.0-52.1 - 70.5 63.6-63.1 26.6-26.1 43.5-42.1 —
13 -— - 30.0-48.1 51.1498 $3.1-52.5 — 68.7 - —_ 43.6-42.6 -
14 -— - 48.748.3 4735  53.9-529 - 67.8 -_ 36.0-35.6 —_ -
13 - —_— 53.0-52.0 52.4-51.6 54.9-54.1 - 66.5 —_ - 41.440.3 -
16 - -_— 51.7-31.3 49.6-49.4 55.7-35.0 - 63.4 — 44.0-41.7 - -
17 - -_ 56.2-55.6 64.5 - - -
18 -— -— $6.4-55.8 $7. 3—57 4 63.2-63.1 - - -—
19 - - $5.1-49.9 - 62.5-62.3 - - -
20 - - —  57.0-56.0 60.6-604 —_ — —_

® Thé temperature values were obtained by optical microscopy. # = alkyl or acyl chain length, respectively: for structures see Table 11.
1, cholesteryl alkanoates; I, S-cholesteryl alkanethioates; 111, cholesteryl w-phenylalkanoates; 1V, S-cholestery} w-phenylalkancthioates;
V, cholesteryl alkyl carbonates; VI, cholesteryl S-alkyl thiocarbonates; VII, S-cholestery! alky! thiocarbonates; X1V, Sa-cholestan-3f-yl

alkanoates; XV, Sa-cholestan-38-yl w-phenylalkanoates; XVI, Sa-cholestan-3f-yl alkyl carbonates; XVII, Sa-cholestan-38-yl S-alkyl thio-
carbonates.
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Vig. 1N, Wavelenath M ma-mmm nel«nve 1efteciion ne 8 function of temperaiure.
Material: S-chok i nyt A, Data sl § LY, dain set 11, nessuisd
on same day on tame umnlc asset 1; A, data set itd, mnd sample, cooled at 2 m*/min,
measured K days afier set 1 O, data set 1V, thirg sampie, cooled at § m®/min, measured
9 duys alier w1 1 (ef. Table 1X). [Repraduced from Enndat ef al., Mol. Cryst, Liquid Cryst,
26, 243 (1973), with permisvion. |
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VOLTAGE CONTROLLED STATE 1
AND STATE 2 OUTPUT AT IMAGE PLANE

STATE 1(WELL DEFINED)

_LINE ADDRESSIBLE AND)

WHOLE ~IMAGE ADDRESSIIBLE _ -

~ STATE 2 (DIFFUSED)
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EM INDUSTRIES

ASSQCIATE OF E.MERCK DARMSTADT WEST GERMANY

ADVANCED CHEMICALS DIVISION

' ZLI—BSB 1 PRELIMINARY DATA SHEET
ALTERNATIVE TO ZLI-2585 AND ZLI-2B806 i
PROPERTIES:

S - N <=-30 oC
CLEARING POINT 84 oC
VISCOSITY 20 Oc 51 mme s~1
0 °c 175 mm2 g~1
-20 O¢ 977 mme s~1
-30 °C 3000 mmé s~1
-40 ©OC - mmé g1
DIELECTRIC ANISOTROPY af -4.8
(20 OC, 1kHz) o 3.5
£, 8.1
OPTICAL ANISOTROPY an 0.042
(20 °C. 589 nm) Ne 1.5186
Ng 1.474
THRESHOLD VOLTAGE 1.8 (DAP) Vv
( V(10, 0, 20) )
TEMP .DEPENDENCE av/dT - mv/€C
(0 - 40 9C) - %/0C
{41APRBG
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WORKSHOP
Liquid Crystals for Laser Applications

Night Vision and Electro-Optics Center
Fort Belvoir, VA

11 May 1988

University of Rochester
Organizer

S. D. Jacobs
716/275-5101

Night Vision and Electro-Optics Center
Organizer

J. L. W. Pohlmann
703/664-1432 -

ATTENDEE LIST

Byong H. Ahn Center for Night Vision and Electro-Optics, L-LRT 703/664-5364
Jan Baars Center for Night Vision and Electro-Optics, IRT-EMRT 703/664-5780
Phil Boyd Center for Night Vision and Electro-Optics, IRT-EMRT 703/664-5780
William Clark Center for Night Vision and Electro-Optics, L-LRT 703/664-1431
Suzanne St. Cyr Polaroid 301/3454652
Trent DePersia Center for Night Vision and Electro-Optics, GS-SRST 703/664-6792
Krishna K. Deb Center for Night Vision and Electro-Optics, IRT-UDDT 703/664-5780
Wolfgang Elser Center for Night Vision and Electro-Optics, L-LRT 703-664-1431
Nicholas George University of Rochester, Institute of Optics 716/275-2417
Bob Guenther Army Research Office 919/549-0641
Stephen D. Jacobs University of Rochester 716/275-5101
Unchul Lee Center for Night Vision and Electro-Optics, IRT-EMRT 703/664-5780
Kenneth L. Marshall University of Rochester 716/275-5101
Charles Martin Center for Night Vision and Electro-Optics, TECRAS 703/664-1900
James E. Miller Center for Night Vision and Electro-Optics, RT-UDDT 703/664-1585
Mary Jo Miller Center for Night Vision and Electro-Optics, L-LRT 703/664-1431
Andrew G. Mott Center for Night Vision and Electro-Optics, L-LRT 703/664-1432
George Neece Army Research Office 919/549-0641
Mark C. Norton Center for Night Vision and Electro-Optics, L-LRT 703/664-1968
Richard F. Peters Center for Night Vision and Electro-Optics, AC 703/664-6066
Juergen L. W. Pohlmann Center for Night Vision and Electro Optics, L-LRT 703/664-1432
John Pollard Center for Night Vision and Electro-Optics, IRT-EMRT 703/664-5780
Robert S. Rohde Center for Night Vision and Electro-Optics, L (Dir) 703/664-4956

703/664-4934
Ansgar W, Schmid University of Rochester 716/275-5101
Bernie Schmidt Center for Night Vision and Electro-Optics, AC 703/664-6066
Edward J. Sharp Center for Night Vision and Electro-Optics, L-LRT 703/664-5767
Gary L. Wood Center for Night Vision and Electro-Optics, L-LRT 703/664-1431

AC = Advanced Condepts Division
IRT= Infrared Technology Division

L = Laser Division

EMRT = Electronic Materials Research Team
LRT = Laser Research Team
UDDT = Uncoded Devices Development Team




