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Ultrafast Nonlinear Optical Properties of Single-Crystal PDA-DFMP

Department of Physics, Faculty of Science, University of Tokyo
Scott D.Halle, Masayuki Yoshizawa, Takayoshi Kobavashi
Research Institute for Polymers and Textiles
Hiro Matsuda, Shuji Okada, Hachiro Nakanishi
Pump-probe femtosecond spectroscopy is used to investigate the near-resonant photo
induced response of the single-crystal polydiacetylene, PDA-DFMP, which has sidegroups
that are directly z-conjugated to the main chain. Oscillatory structure in the Raman
gain signals is observed in the differential absorbance spectra recorded at negative
pump-probe delay times. The disapperance of the oscillatory stucture results in a spec-
tral broadening of the signals with increasing delay times. The Raman gain signals are
also observed to shift to higher probe energies with larger pump powers. A positive
absorbance signal at =~ 1 ps with a probe energy of ~ 1.5eV, is found to correspond
to a long-lived (=100 ps) excited species and is assigned to the triplet state. In
addition, the transient decay curves of the differential absorbance as compared to those
of the differential reflectance, measured in the same energy region, show dramatic quali-
tative differences. The reflectance change transient curve can be properly described by
a biexponential decay form, in which the fast component of the decay shows an increase
in the decay time from 7,5, =1.0 ps to 7f, =120 fs as the probe photon energy is
varied from 2.07 eV to 1.63 eV, respectively. In contrast, the differential absorbance
transient decay of the photoexcited 'B,, free exciton to the self-trapped excition can
be fitted by a single exponential, yielding a self-trapped exciton lifetime of 1.3 ps.
The relaxation processes observed in the differential ablorbance measurements of PDA-
DFMP can be understood by using a model, proposed by Kobayashi ét al., in which the
self-trapped exciton relaxes to the ground state mainly wie tunneling, with some cont-

ribution of a potential energy crossing

T. Kobayashi, M. Yoshizawa, U. Stamm, M. Taiji, and M. Hasegawa, J Opt. Soc. Am.
B, 7, 1558 (1990).
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First Curcular and Call for Papers

The 3rd ISSP International Symposium
on Dynamical Processes at Solid Surfaces
(DPSS ’92)

Tokyo, Japan, April 20-23, 1992

ISSP International Symposium Series
nternational

SgP?

Scope of the ISSP International Symposium Series

The Institute for Solid State Physics (ISSP) of the University of Tokyo was
established in 1957 as the nation’s central research institute for condensed
matter science. In view of the growing importance of international collabo-
ration in basic science research, ISSP has decided to host a series of Interna-
tional Symposia on various topics in condensed matter physics and related
interdisciplinary fields of science. The spirit of the ISSP Symposium Series
is to promote exchange of ideas among scientists both home and abroad, and
to provide young researchers with the opportunity to gain perspective of the

field as well as to present and discuss their own research results.




Scope of the DPSS ’92

The ISSP International Symposium on Dynamical Processes at Solid Surfaces (DPSS
’92), the 3rd of the ISSP International Symposium Series, will be held from April 20th
(Mon.) to 28th (Thu.), 1992, in the Conference Hall of the ISSP office building, located
in Roppongi, Minato-ku, Tokyo.

Fundamental research on solid surfaces is now shifting from the study of the static
properties to the observation and the elucidation of dynamical processes. This sympo-
sium is intended to discuss the recent progress of the dynamical phenomena including
metastable states at solid surfaces from the atomic and molecular aspects, and to gain

insights into future directions.

Participation of active researchers both home and abroad, vital to the success of such
a symposium, is solicited. In order to increase interaction among participants and to
promote in-depth discussions, it is planned that the number of participants should be
limited to about 100.

Scientific Program

The Symposium is envisaged as a workshop. Invited talks on selected topics will be
given. Accepted contributed papers are to be presented in poster and a few oral sessions.

The Symposium language is English and no simultaneous translation service will be
available.

The following subjects will be discussed in the Symposium:
(1) Surface Reaction
(2) Beam-Surface Interaction
(3) Time-Resolved Spectroscopy
(4) Phase Transition
(5) New Technique



Invited Speakers

The following scientists have agreed to give invited talks:

Dr. D.J. Auerbach (IBM Almaden Research Center, U.S.A.)
Prof. S. Balibar (Ecole Normale Superieure, France)

Dr. J. Bokor (AT&T Bell Laboratories, U.S.A.)

Dr. R.R. Cavanagh (National Institute of Standards and Technology, U.S.A.)
Dr. R.W. Dreyfus (IBM Watson Research Center, U.S.A.)
Dr. J. Frenken (FOM Institute, The Netherlands)

Dr. K. Fukutani (ISSP)

Dr. T.F. Heinz (IBM Watson Research Center, U.S.A.)

Prof. S. Ino (University of Tokyo)

Prof. H. Kasai (Osaka University)

Prof. D.A. King (Cambridge University, U.K.)

Prof. M. Kubota (ISSP)

Prof. T. Matsushima (Hokkaido University)

Dr. T. Minoguchi (University of Tokyo)

Prof. S.G.J. Mochrie (Massachusetts Institute of Technology, U.S.A.)
Prof. Y. Nakai (Nagoya University)

Prof. A. Namiki (Toyohashi University of Technology)

Prof. J. Norskov (Technical University of Denmark, Denmark)
Dr. H.H. Rotermund (Fritz-Haber Institute, Germany)

Prof. D.P. Woodruff (University of Warwick, U.K.)

Prof. K. Yagi (Tokyo Institute of Technology)

Prof. A. Yoshimori (Okayama University of Science)

A few other talks are to be invited.



Registration

Those who intend to participate are kindly requested to complete the enclosed pre-
registration form and return it by Dec. 30, 1991, to the mailing address given at the
end of this Circular. As the number of participants must be limited to about 100, early
registration will be encouraged.

The registration fee for those who have returned the pre-registration form by Dec. 30 is
20,000 yen. (It will be 25,000 yen after the pre-registration deadline.) The registration
fee for students is 15,000 yen. Payment of the registration fee is due by Feb. 20, 1992.
The above registration fee includes a copy of the Proceedings. It should be remitted
to the bank account given below. No cheques or money orders are acceptable. Nor are

credit cards.

Payee: ISSP-DPSS Yoshitada Murata

Payee’s Address: 7-22-1 Roppongi, Minato-ku, Tokyo 106 Japan
Bank Name : Dai-ichi Kangyo Bank, Roppongi Branch

Branch Code: 053

Bank Address: 7-15 Roppongi, Minato-ku, Tokyo 106 Japan
Bank Phone: 81-3-3405-6611

Payee’s Account Number: 1685067

* Payment should be made in Japanese yen.

* Charge for remittance should be paid by sender.

The cancellation of the pre-registration should be made by writing to the Symposium
Secretariat. The registration fee for those who have made cancellation by March 20,
1992 will be refunded. (The bank charge for the transaction may be subtracted from
the refund.)

Submission of Paper and Proceedings

Contribution of papers on the latest research work is solicited. Those who intend to
contribute papers are requested to give the title(s) in the pre-registration form. Ab-
stracts should be prepared according to the format given at the end of this Circular.
The deadline for the abstract is Dec. 30, 1991. A copy of abstract booklet will be
handed to each Symposium participant upon registration. The name and address of the
author who is presenting the paper should be given in the lower margin of the abstract

form.

The Symposium proceedings will be published from Springer-Verlag. The manuscripts
are due by the first day of the Symposium, and will be refereed during the Symposium.

The manuscripts for the proceedings should be submitted in a camera ready format.



Detailed instruction for preparation of manuscripts will be supplied by the publisher at

a later date.

Symposium Site and Accommodation

The Symposium site, the Institute for Solid State Physics, is in Roppongi, midtown
Tokyo. Laboratory tours may be arranged for those interested, during the Symposium

period.

Accommodation is available at The President Hotel, located within walking distance of
the Symposium site, at a special discount of 10 % for the Symposium participants. At
present, normal room rates are

Single room: 13,905 yen /night

Twin room: 23,278 yen /night

These include breakfast, service charge and taz.

Those who want to make a reservation are requested to send the attached reservation
form directly to the Hotel at the address below.

The President Hotel

2-2-3, Minami-Aoyama, Minato-ku, Tokyo 107, Japan
Phone: 81-3-3497-0111

Fax : 81-3-3401-4816

Telex: J25575 HTLPRE



The DPSS’92 Organizing Committee

Yoshitada Murata (ISSP): Chairman

Kikuo Cho (Osaka Univ.), Shozo Ino (Univ. of Tokyo),

Noriaki Itoh (Nagoya Univ.), Akito Kakizaki (ISSP),

Junjiro Kanamori (Osaka Univ.), Minoru Kubota (ISSP),

Hiroto Kuroda (ISSP), Tatsuo Okano (Univ. of Tokyo),

Ayao Okiji (Osaka Univ.), Toshio Takahashi (ISSP),

Kunio Takayanagi (Tokyo Inst. of Technology), Masaru Tsukada (Univ. of Tokyo),
Sukekatsu Ushioda (Tohoku Univ.), Katsumichi Yagi (Tokyo Inst. of Technology),
Akio Yoshimori (Okayama Univ. of Science)

Kiyoyuki Terakura (ISSP): Program Chairman

Ken-ichi Tanaka (ISSP): Finance

Fumio Komori (ISSP): Executive Secretary

The ISSP Symposium-Series Steering Committee

Hidetoshi Fukuyama, Tsuneya Ando, Noboru Miura and Yoshitada Murata



Deadlines
Important deadlines are:

Pre-registration — Dec. 30, 1991
Abstracts — Dec. 30, 1991
Hotel Reservation — Feb. 20, 1992

Payment of Registration Fee — Feb. 20, 1992
Manuscripts — April 21, 1992

Further Information

More details about the program, registration, travel and accommodation will be mailed
by February 1992 to those who have returned the attached pre-registration form. If you
need further information, please call or write to the symposium chair, Prof. Y. Murata

and Prof. F. Komori, at the address given below.

Mailing Address

The pre-registration form and the abstract(s) should be mailed to the following address:

Professor Fumio Komori

Secretariat, DPSS’92

Institute for Solid State Physics,

The University of Tokyo,

Roppongi, Minato-ku, Tokyo 106, Japan

PHONE: 81-3-3478-6811
FAX : 81-3-3401-5169
TELEX: ISSP UT J32469
E-MAIL: J19FQJPNISSP



Abstract Format

The abstract should be prepared in the format given below and submitted in
duplicate to the address given in this Circular.

TITLE OF THE PAPER IN ALL CAPITAL LETTERS

First Author, Second Author®, and Third Author®*

Institute for Solid State Physics, Univ. of Tokyo, Roppongi, Minato-ku, Tokyo
106 Japan.

* Dept. of Physics, University of Tokyo, Hongo, Bunkyo-ku, Tokyo 113 Japan.

** Institute for Materials Research, Tohoku Univ., Katahira, Sendai, Miyagi
980 Japan.

All materials should be typed in the area 15¢m x 15¢m on a standard size
(21cm x 29.5¢m) sheet with a good quality electric typewriter or printer. The
abstract should be concise and contain appropriate information on the scientific
achievement of the paper. Additional sheets clarifying the content of the paper
are optional. But they will not appear in the abstract booklet.

Please check the appropriate category for this paper.
o Surface Reaction/ o Beam-Surface Interaction
o Time-Resolved Spectroscopy/ o Phase Transition/ o New Technique

Presenting Auwthors ___________________________________ ,

Address: _ _ ____ _ _ _ _ ___
Phome: __________________ yPaxs __________________ 5
Telex: __________________ ,EBmaile __________________




Pre-registration Form

The 3rd ISSP International Symposium
on Dynamical Processes at Solid Surfaces

(DPSS ’92)
@ P
'\ /

April 20-23, 1992

0 I intend to attend the DPSS ’92.

D I intend to submit a paper (papers)
entitled:

Name: (Last)_______________ ,0Prof./ oDr./ o Mr./ o Ms.
(First and Middle) _________________

Telephone: __ _______________________
Fax: ___________________




THE PRESIDENT HOTEL

Hotel Reservation Form

The 3rd ISSP International Symposium
on Dynamical Processes at Solid Surfaces
(DPSS *92)

April 20-23, 1992

o I would like to make reservation for

o Single Room

o Twin Room

Arrival date: Apmil, _________ , 1992
Departure date: April, _________ , 1992
Name: (Last)_______________ ,0Prof./ o Dr./ o Mr./ o Ms.

(First and Middle)

Fax:

Telex:

Signature _ __ _____________ Date

This form should be sent to
The President Hotel
2-2-3, Minami-Aoyama, Minato-ku, Tokyo 107, Japan
Phone: 81-3-3497-0111
Fax : 81-3-3401-4816
Telex: J25575 HTLPRE
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Technical Report of ISSP #FHFIU X b

Ser. A
No. 2401 Photoemission Study of U-Ge Compounds by the use of Synchrotron Light. by Kazuo
Soda, Tamiko Mori, Yoshichika Onuki, Takemi Komatsubara, Shigemasa Suga, Akito

Kakizaki and Takehiko Ishii.

No. 2402 X-ray Study of Phason Strain in Al-Based Icosahedral Quasicrystals. by Keiichi

Edagawa, Atsushi Waseda. Hiroyasu Morioka and Hiromitsu Ino.

No. 2403 Suppression of the Metal Instability and Continuous Change of the Carrier Density
in (MeBr-DCNQD)Cu;-xLix. by H. Kobayashi, A Miyamoto, H. Moriyama, R. Kato and
A. Kobayashi.

No. 2404 Dynamical System Related to Quasiperiodic Schrodinger Equations in One Dimension.

by Mahito Kohmoto

No. 2405 Exactly Solvable Model of Correlated Lattice Electrons in Any Dimensions.

by Yasuhiro Hatsugai and Mahito Kohmoto.

No. 2406 Spin Dimer State Model and Spin-Phonon Coupling Model of Superconductivity
by Masatoshi Imada.
No. 2407 Anomalous Angular Dependence of Dissipation in Layered High Temperature

Superconductors. by Yasuhiro Iye. Takahito Terashima and Yoshichika Bando.

No. 2408 An Organic Radical Ferromagnet. by Minoru Kinoshita, Philippe Turek, Masafumi
Tamura, Kiyokazu Nozawa, Daisuke Shiomi, Yasuhiro Nakazawa, Masayasu Ishikawa,

Minoru Takahashi, Kunio Awaga, Tamotsu Inabe and Yusei Maruyama

No. 2409 Discovery of a Quasi-1D Organic Ferromagnet, o-NPNN. by Minoru Takahashi,
Philippe Turek, Yasuhiro Nakazawa, Masafumi Tamura, Kiyokazu Nozawa, Daisuke

Shiomi, Masayasu Ishikawa and Minoru Kinoshita.



No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

2410

2411

2412

2413

2414

2415

2416

2417

2418

2419

Neutron Diffraction Study of CuFeQ,. by Setsuo Mitsuda, Hideki Yoshizawa

Nariyasu Yaguchi and Mamoru Mekata.

Praseodymium 34 and 4d Core Photoemission Spectra of Pr,0,. by Haruhiko

Ogasawara, Akio Kotani, Rudolf Potze, George A. Sawatzky and Bernard T. Thole.

Growth of Polyhedral YBa,CusOx Single Crystals and Their Anisotropic Properties.
by Humihiko Takei, Hidehito Asaoka, Yasuhiro Lye and Hiroyuki Takeya.

The Effect of Pressure on the Thermal Conductivity of Silicate Rocks up to 50

kbars. by Jun-ichi Susaki and Ki-iti Horai.

Structural and Physical Properties of % and 6 -(BEDT-TSeF).TaFs. Molecular
Design Aimed Toward the Two-dimensional Metal. by R. Kato, A. Kobayashi,
A. Mivamoto and H. Kobayashi.

Self-Trapping of Holes and Light- and Thermally-Induced Defect Creation in
a-Si:H. by Kazuo Morigaki.

Singularities in the Thermodynamic Formalism of Multifractals. by Mahito

Kohmoto.

Picosecond Linear and Nonlinear Spectroscopies of Excitons and Biexcitions in

CuCl. by T. Kuga, H. Akivama, M. Kuwata-Gonokami and M. Matsuoka.

100-fsec, 10-Hz, Terawatt KrF Laser. by Masaki Mizoguchi, Kiminori Koondo and

Shuntaro Watanabe.

Gas Density Measurement of Pulsed Gas Jets with the XeF Four-Photon
Fluorescences Induced by a KrF Laser. by Takashi Adachi, Kiminori Kondo and

Shuntaro Watanabe.



No.

No.

No.

No.

No.

No.

No.

No.

2420

2421

2422

2423

2424

2425

2426

2427

—65—
Finite-Size Corrections and Spin Correlations of Magnetized S=1.

Antiferromagnetic Heisenberg Chain. by Toru Sakai and Minoru Takahashi.

Magnetic Properties of ¢ -JModel. by Tetsufumi Tanamoto, Kazuhiro Kuboki and
Hidetoshi Fukuyama

Angular Dependent Magnetoresistance Oscillation in GaAs/AlxGa.-xAs
Superlattice. by Ryuta Vagi, Yasuhiro Iye, Yoshio Hashimoto, Takahide Odagiri,

Hiroyasu Noguchi, Hiroyuki Sakai and Toshiaki Ikoma

Solid State Physics in Pulsed High and Ultra-high Magnetic Fields. by N. Miura

Icosahedral and Approximant Phases in a Mg-Ga-Al-Zn Alloy and their Electrical

Resistivities. by Keiichi Edagawa. Nobumasa Naito and Shin Takeuchi.

Magneto-Optics of Semiconductors at Higt Magnetic Fields. by Noboru Miura.

Satoshi Sasaki, Shojiro Takeyama and Yasushi Nagamune.

Quantum Transport Phenomena in InAs/GaSb/InAs Tunneling Devices under High
Magnetic Fields. by Tadashi Takamasu, Noboru Miura, Kenichi Taira, Kenji Funato

and Hiroji Kawai.

Magneto-Optical Investigation of Energy Band Structure in GaAs/AlxGai-xAs
Short Period Superlattices under Pulsed High Magnetic Fields. by Satoshi Sasaki

and Noboru Miura
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