
Optical and Electrical Properties of Polymers

www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-1-107-40994-1 - Optical and Electrical Properties of Polymers: Symposium held      
November 26-28, 1990, Boston, Massachusetts, U.S.A.
Edited by John A. Emerson and John M. Torkelson
Frontmatter
More information

http://www.cambridge.org/9781107409941
http://www.cambridge.org
http://www.cambridge.org


www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-1-107-40994-1 - Optical and Electrical Properties of Polymers: Symposium held      
November 26-28, 1990, Boston, Massachusetts, U.S.A.
Edited by John A. Emerson and John M. Torkelson
Frontmatter
More information

http://www.cambridge.org/9781107409941
http://www.cambridge.org
http://www.cambridge.org


MATERIALS RESEARCH SOCIETY SYMPOSIUM PROCEEDINGS VOLUME 214

Optical and Electrical Properties of Polymers

Symposium held November 26-28, 1990, Boston, Massachusetts,
U.S.A.

EDITORS:

John A. Emerson
Sandia National Laboratories, Albuquerque, New Mexico, U.S.A.
AT&T Bell Laboratories, Princeton, New Jersey, U.S.A.

John M. Torkelson
Northwestern University, Evanston, Illinois, U.S.A.

IMIRIS1 MATERIALS RESEARCH SOCIETY
Pittsburgh, Pennsylvania

www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-1-107-40994-1 - Optical and Electrical Properties of Polymers: Symposium held      
November 26-28, 1990, Boston, Massachusetts, U.S.A.
Edited by John A. Emerson and John M. Torkelson
Frontmatter
More information

http://www.cambridge.org/9781107409941
http://www.cambridge.org
http://www.cambridge.org


cambridge university press 
Cambridge, New York, Melbourne, Madrid, Cape Town, 
Singapore, São Paulo, Delhi, Mexico City

Cambridge University Press
32 Avenue of the Americas, New York ny 10013-2473, USA 

Published in the United States of America by Cambridge University Press, New York 

www.cambridge.org
Information on this title: www.cambridge.org/9781107409941

Materials Research Society
506 Keystone Drive, Warrendale, pa 15086
http://www.mrs.org 

© Materials Research Society 1991 

This publication is in copyright. Subject to statutory exception
and to the provisions of relevant collective licensing agreements, 
no reproduction of any part may take place without the written  
permission of Cambridge University Press.

This publication has been registered with Copyright Clearance Center, Inc.
For further information please contact the Copyright Clearance Center,
Salem, Massachusetts.

First published 1991 
First paperback edition 2012

Single article reprints from this publication are available through
University Microfilms Inc., 300 North Zeeb Road, Ann Arbor, mi 48106

CODEN: MRSPDH

isbn 978-1-107-40994-1 Paperback

Cambridge University Press has no responsibility for the persistence or
accuracy of URLs for external or third-party internet websites referred to in
this publication, and does not guarantee that any content on such websites is,
or will remain, accurate or appropriate.

www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-1-107-40994-1 - Optical and Electrical Properties of Polymers: Symposium held      
November 26-28, 1990, Boston, Massachusetts, U.S.A.
Edited by John A. Emerson and John M. Torkelson
Frontmatter
More information

http://www.cambridge.org/9781107409941
http://www.cambridge.org
http://www.cambridge.org


Contents

PREFACE ix

MATERIALS RESEARCH SOCIETY SYMPOSIUM PROCEEDINGS X

PART I: NONLINEAR OPTICAL EFFECTS IN POLYMERS I

*DOPED POLYMERS AS THIRD-ORDER NONLINEAR-OPTICAL MATERIALS 3
Mark G. Kuzyk, U.C. Paek, Carl W. Dirk, and
Mark P. Andrews

NONLINEAR OPTICAL PROPERTIES OF PBT IN NEMATIC SOLUTIONS 11
Hedi Mattoussi, Philip G. Kaatz, Gary D. Patterson,
and Guy C. Berry

THIRD-ORDER NONLINEAR OPTICAL PROPERTIES OF POLYSILANE
FILMS 17

P.G. Kaatz, G.D. Patterson, H.K. Kim, H. Frey, and
K. Matyjaszewski

THIRD ORDER OPTICAL NONLINEARITY OF SOLUBLE
POLYTHIOPHENES 23

Haruki Okawa, Tatsuo Wada, Akira Yamada, and
Hiroyuki Sasabe

STRUCTURE AND OPTICAL PROPERTIES OF POLYMERS OBTAINED BY
SOLID-STATE POLYMERIZATION OF A TETRAACfcTYLENE COMPOUND 29

Shuji Okada, Hiro Matsuda, Atsushi Masaki,
Hachiro Nakanishi, and Kikuko Hayamizu

PHOTOCROSS-LINKED SECOND ORDER NONLINEAR OPTICAL
POLYMERS 35

Y.M. Chen, B.K. Mandal, J.Y. Lee, P. Miller,
J. Kumar, and S. Tripathy

DETERMINATION OF LINEAR AND NONLINEAR OPTICAL PROPERTIES
OF A POLYMER THIN FILM 41

H.M.M. Klein Koerkamp, T.H. Hoekstra, A. Driessen,
Th.J.A. Popma, G.R. Mohlmann, W.H.G. Horsthuis,
and E.W.P. Erdhuisen

NONLINEAR OPTICAL PROPERTIES OF POLYPHOSPHAZENES 47
K.F. Ferris and S.M. Risser

PART II: NONLINEAR OPTICAL EFFECTS IN POLYMERS II

NONLINEAR OPTICAL PROPERTIES OF LADDER POLYMERS AND
THEIR MODEL COMPOUND 55

Samson A. Jenekhe, Michael Roberts,
Ashwini K. Agrawal, Jeffrey S. Meth,
and Herman Vanherzeele

*Invited Paper

www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-1-107-40994-1 - Optical and Electrical Properties of Polymers: Symposium held      
November 26-28, 1990, Boston, Massachusetts, U.S.A.
Edited by John A. Emerson and John M. Torkelson
Frontmatter
More information

http://www.cambridge.org/9781107409941
http://www.cambridge.org
http://www.cambridge.org


MOLECULAR DESIGN OF STABLE SECOND ORDER NONLINEAR
OPTICAL POLYMERS 61

Braja K. Mandal, Jayant Kumar, and Sukant Tripathy

OPTICAL AND ELECTRO-OPTICAL PROPERTIES OF A PHOTOCROSS-
LINKABLE POLYMER 67

A.K.M. Rahman, B.K. Mandal, X.F. Zhu, J. Kumar,
and S.K. Tripathy

ASYMMETRICAL DIPHENYLPOLYENE PENDANT POLYMERS FOR
NONLINEAR OPTICAL ACTIVITY 73

Linda S. Sapochak, David W. Polis, Larry R. Dalton,
and Charles W. Spangler

OPTIMIZED PROCESSING CONDITION FOR A PHOTOCROSSLINKABLE
STABLE NONLINEAR OPTICAL POLYMER 79

Jun Y. Lee, Woo H. Kim, Braja K. Mandal,
Jayant Kumar, and Sukant K. Tripathy

PART III: CONDUCTIVE POLYMERS

•BROADBAND MICROWAVE DIELECTRIC PROPERTIES OF POLYMERS 87
W.M. Robertson, Y. Pastol, G. Arjavalingam,
J.-M. Halbout, and G.V. Kopcsay

MORPHOLOGY AND CONDUCTIVITY OF POLYMER BLENDS FILLED
WITH CARBON BLACK 95

G. Geuskens, E. De Kezel, S. Blacher, and F. Brouers

EFFECTS OF CRYSTALLINITY ON ELECTRICAL PROPERTIES AND
STRUCTURE OF SEMICRYSTALLINE POLYIMIDES 101

Jerome Friler and Peggy Cebe

CRYSTALLIZATION AND MATRIX EFFECTS ON THE ELECTRONIC
PROPERTIES OF POLYMERS DOPED WITH CT SALTS OF TCNQ 107

Yang-Cheng Fann, Susan A. Jansen, and
Marygail Hutchins

DIELECTRIC PERMITTIVITY OF POLYMERS CONTAINING
CONDUCTIVE INCLUSIONS 113

A.N. Kolesnicov, A.N. Lagar'kov, S.M. Matitsin,
L.N. Novogrudskiy, K.N. Rozanov, and A.K. Sarychev

THE METHODS OF INVESTIGATION OF COMPLEX DIELECTRIC
PERMITTIVITY OF LAYER POLYMERS CONTAINING CONDUCTIVE
INCLUSIONS 119

A.A. Kalachev, I.V. Kukolev, S.M. Matitsin,
L.N. Novogrudskiy, K.N. Rozanov, A.K. Sarychev,
and A.V. Seleznev

AB-INITIO CALCULATIONS ON PPS OLIGOMERS 125
G.F. Musso, P. Piaggio, C. Cuniberti,
G. Dellepiane, and A. Borghesi

*Invited Paper

www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-1-107-40994-1 - Optical and Electrical Properties of Polymers: Symposium held      
November 26-28, 1990, Boston, Massachusetts, U.S.A.
Edited by John A. Emerson and John M. Torkelson
Frontmatter
More information

http://www.cambridge.org/9781107409941
http://www.cambridge.org
http://www.cambridge.org


PART IV: SYNTHESIS

INSOLUBLE, LOW DIELECTRIC POLYIMIDES 131
Diane M. Stoakley and Anne K. St. Clair

POLYANILINES: IN SITU RADIATION AND THERMAL INDUCED
DOPING 137

Marie Angelopoulos, Jane M. Shaw, and Kam-Leung Lee

HELICAL SENSE AND TWISTING POWER IN THERMOTROPIC SIDE-
CHAIN COPOLYMERS 143

Sushi1 Krishnamurthy and Shaw H. Chen

A NOVEL UNSYMMETRICAL POLY(1-N-CARBAZOLYL) DIACETYLENE
FOR NON LINEAR OPTICS 149

G. Garbarino, C. Dell'erba, C. Cuniberti,
P. Piaggio, G.F. Musso, D. Comoretto, G. Lanzani,
and G. Dellepiane

PART V: GENERAL PAPERS

BIREFRINGENCE AND ORDER OF LIQUID CRYSTAL POLYMER
SOLUTIONS 157

Hedi Mattoussi, Mohan Srinivasarao, Philip G. Kaatz,
and Guy C. Berry

RHEO-OPTICAL PROPERTIES OF ION IRRADIATED POLYSTYRENE
FILMS 163

L. Calcagno, G. Compagnini, G. Foti, A. Mezzasalma,
and G. Mondio

IN-SITU DERIVATIVE CYCLIC VOLTABSORPTOMETRIC STUDIES
ON POLY-3-METHYLTHIOPHENE 169

Sally N. Hoier, David S. Ginley, and Su-Moom Park

STEADY STATE AND TRANSIENT PHOTOCONDUCTIVITY OF THIN
FILM POLYDIACETYLENE SINGLE CRYSTALS 177

Y. Yang, J.Y. Lee, P. Miller, L. Li, J. Kumar,
S.K. Tripathy, H. Matsuda, S. Okada, and
H. Nakanishi

A MODIFIED EXTENDED HUCKEL CALCULATIONS FOR Q1D-
GRAPHITES 183

D. Rakovic, R. Kostic, S. Krstic, I. Davidova,
B.L. Fayfel, and L.A. Gribov

FRACTURE ENERGY AND CRITICAL STRENGTH OF HIGH MOLECULAR
WEIGHT GLASSY POLYMERS 189

Antonios G. Mikos and Nikolaos A. Peppas

AUTHOR INDEX 195

SUBJECT INDEX 197

MATERIALS RESEARCH SOCIETY SYMPOSIUM PROCEEDINGS 199

www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-1-107-40994-1 - Optical and Electrical Properties of Polymers: Symposium held      
November 26-28, 1990, Boston, Massachusetts, U.S.A.
Edited by John A. Emerson and John M. Torkelson
Frontmatter
More information

http://www.cambridge.org/9781107409941
http://www.cambridge.org
http://www.cambridge.org


www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-1-107-40994-1 - Optical and Electrical Properties of Polymers: Symposium held      
November 26-28, 1990, Boston, Massachusetts, U.S.A.
Edited by John A. Emerson and John M. Torkelson
Frontmatter
More information

http://www.cambridge.org/9781107409941
http://www.cambridge.org
http://www.cambridge.org


Preface

This volume contains selected papers presented at the
Symposium on Optical and Electrical Properties of Polymers held
on November 26-28, 1990 in Boston, MA. This international
symposium, sponsored by the Materials Research Society, was
organized to provide a broad overview of one of the fastest
expanding areas in polymer science. The diversity of topics
encompassed a broad expanse in this exciting field; synthesis,
experimental, theory, and application. As in the last several
years for this optical specialty, the main emphasis was the
optical properties of nonlinear polymers including measurements
of the second- and third-order susceptibilities. It is note-
worthy that new polymeric structures were presented along with
a full interpretation of their optical properties. This shows
significant progress is being made in this contemporary field.
Also, substantial progress was reported in the electrical
measurements of new electrical conductive polymers.

John A. Emerson
John M. Torkelson

August 1991
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