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THURSDAY, JUNE 21, 1984—Continued

10:30 AM-11:00 AM

ORANGE COUNTY
BALLROOM

Molecular Dynamics

M. M. T. Loy, Presider
IBM Thomas J. Watson
Research Center

10:30 AM~

ThDD1 Time-Resolved Raman
Spectroscopy of Infrared Multi-
photon Excited Molecules, E.
Mazur, I. Burak,* and N.
Bloembeérgen, Harvard Universi-
ty. Time-resolved Raman
studies of collisionless multi-
photon excited molecules show
that collisionless vibrational
energy redistribution between
infrared and Raman-active
modes occurs even at very low
infrared fluence. Results for
several molecular systems are
presented.

*Permanent address: Tel Aviv
University, Israel.

10:45 AM

ThDD2 Determination of the H
+ D, Product State Distribution
Using a Novel Laser lonization

" Mass Spectrometer, E. E.

Marinero and C. T. Rettner, IBM
Research Laboratory, and R. N.
Zare, Stanford University. A
novel differentially pumped
time-of-flight spectrometer
together with laser multiphoton
ionization is utilized to deter-
mine the product internal-state
distribution.of HD in the
hydrogen atom exchange reac-
tionH + D, - HD + D.

11:00 AM

ThDD3 Discretization in the
Quasi-continuum, Ronald S.
Burkey and C. D. Cantrel,
University of Texas at Dallas.
Quasi-continua and models of
quasi-continua are of current in-
terest in the problem of intra-
molecular relaxation during
multiple-photon molecular ex-
citation. We present two new
methods for greatly reducing
the number of energy levels
that must be treated explicitly
in analytical or numerical calcu-
lations of the dynamics of
laser-pumped quasi-continua.

IQEC — Marriott

SALONE

Quantum Welis H

Y. Suematsu, Presider

Tokyo Institute of Technology,
Japan.

10:30 AM (Invited Paper)
ThEE1 Basic Properties of
Quantum Wells, C. Weisbuch,
LCR Thomson CSF, France.
The two-dimensional nature of
electronic states in'quantum
wells with its profound in-
fluence on optical properties is
discussed. implications for
materials characterization and
opto-electronic devices are
reviewed.

11:00 AM (Invited Paper)

ThEE2 GaAlAs/GaAs
Quantum-Well Lasers by
Metalorganic Chemical Vapor
Deposition, R. D. Burnham, T. L.
Paoli, and W. Streifer, Xerox
Palo Alto Research Center, and
N. Holonyak, Jr., University of
Illinois at Urbana-Champaign. A
variety of quantum-well lasers,
including infrared and visible,
single- and multipte-stripe
devices, is discussed. Em-
phasis will be on new resuits,
including wavelength modifica-
tion by thermal annealing, in-
dex guiding by impurity-induced
disordering, and broadband tun-
ing with an external grating.

aA

SALONF

Nonlinear Spectroscopy Ii
C. A. Sacchi, Presider
instituto de Fisica del
Politecnico, Italy

10:30 AM

ThFF1 Study of DABCO as a
Possible Two-Photon Laser—
Population Dynamics and Ab-
sorption Spectrum of the Ex-
cited A State, J. H. Glownig, G.-
Arjavalingam, and P. P. Sorokin,
IBM Thomas J. Watson
Research Center. The popula-
tion dynamics and absorption
spectrum of the excited state

A [3s(+)] of triethylenediamine
(DABCO) vapor were measured
with the aim of determining
whether these parameters are
compatible with possible two-
photon amplification in this
system.

10:45 AM

ThFF2 Phase-Coherent Laser
Multiple-Pulse Spectroscopy, M.
Banash, F. Loiaza, F. Spano,

.and W. S. Warren, Princeton

University. Laser-pulse se-
quences with precisely deter-
mined relative pulse phases
and pulse shapes measure
population and polarization
transfer through molecular colii-
sions in |, or I, + O, and
remove pulse-propagation ar-
tifacts in mixed crystals.

11:00 AM

ThFF3 Measurement of the
Third-Order Susceptibility by
Phase-Modulated Nonlinear
Raman Spectroscopy, G. J.
Rosasco and W. S. Hurst, Na-
tional Bureau of Standards. A
three-beam, phase-modulation
technigue for nonlinear Raman
spectroscopy is used to
measure the third-order suscep-
tibility. The contribution of the
D, Raman Q branch and the
nonresonant backgrounds of A
and N, are reported.




DISCReETI2AT [oN /N
THE QUASI - coNTINUUM

RoNALD S. BURKEY
C.D. CANTRELL

CENTER. FoR QUANTUM ELECTRONICS
UNINERSI1TY of TEXAS AT DPALLAS

SUPPORTED BY ' ROBERT A: WELCH
FouNpA-r(on)) GRANT AT-873 .
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WEIERSTRASS APPROxIMATION -
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USING O0RTHOGONAL PoLYNom/ALS
W.R.T. THE WEIGHT FunNcT/on
Mla)* , GET NEw "BASIS ' /N WHICH?
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TRUNCATIoN APPROXIMAT(oN ¢ USE

ONLY A FINITE NumBER OF LEVELS
(N THE CADDER .

NUMERICAL  EXAMPLE -

N=2
M =
U, U
ﬁ Aa) = Ve
_ U DU D
A ) = vz
A
S=o 5 o= 0.3 em ! \y
MELY :
o.afcn:'-7{ R :
o ;}30 —_ I ns. 1.b i £ime

SOLVE SCHRODINGER., EQUATION N NEA
BASIS Tv GET PoOPULATIONS .
TRUNCATE To [t0o LEVELS
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EXPLANATION of WAVE BEHAVIOR '

LET QA,{) BE PRBABILITY AMPLITUDE
OoF n-TH LEVEL (N NEW BASI/S

SCHREDINGER. EQUATION FoR. LAPDER
AMPLITUPES :

ant>=i(Fa, ) +sa,cZ e, )

TRY

Q. it) = et'(w't"#n)
GET PISPERSIoN RELAT/ON
W=s5 + o cor .

WAVE PACKETS TRAVEL WITH

") GRoupP (et-oc Ty

- , aw
Tg = MmN . MAX oF T3

=T 5

WITH Né& TRUNCAT/OA APPRox:m,Aﬂ-/oN)

PROBABILITY PACKETS MoVE UP THE
LADDER FOP,EVP‘Q\J OTHERW ISE THE)’ REFC.ECT



SUmmARY | FoR A SYSTEM CoNTARINING
A FINITE-WIDTH CoNT/NUOUS BAND:

@D THERE Is A '"simicARiTY
TRANS ForMATION 7 wWHIlcH | WITH
THE WEIERSTRASS APP&oX/mAT/o@
TURNS THE BANp (MNTo AN
INFINITE LADDER —— EXCEPT
THAT A FINMME NUMBER O©F THE
LEVELS ARE CouPLED [N A /MORE
COMPLICATED WAY.

G) PACKETS ©OF WELL-DPEFINED
WRVES MOVE UP THE LAPDER AT
CoNSTANT SPEED . (F THE LADDER
(S TRUNcCATED, THE WAVE PACKETS
ARE REFLECTED AT THE ToP
AND moVve Down] THE (LADDER
AT ConSTANT SPEED . THIS
MY BE VIEwWED As THe
ORIGIN of ReTH ERROR (N
PISCRET IRATION oF ConNTUN UA
AND REcuyRRENces IN Q@ UANT um

SysTeEmS -



