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Monte -Carlo Study of the Localization in the Exciton
Absorption Band

M. Schreiber® B and v. ToyozawaA

Institute for Solid State PhysicsA, Universitaet
Dortmund (West Germany) B

The Localization of the states in the exciton absorption band
is analysed within the Franck-Condon approximation. Following
the interaction mode method, a linear electron lattice interac-
tion is introduced by a random potential of Gaussian distribution
at each lattice site, origina't'ing from thermal vibrations.

From the resulting Hamiltonian (with diagonal disorder)
eigenvalues and -vectors were calculated for different tempera-
tures and coupling constants, and different sample sizes up to
1000 atoms of linear, square, and simple cubic lattices. Then
the degree of localization for states of different energy was
determined from the inverse participation ratio.

In this talk, the dependence of the localization length on
exciton energy, on the disorder, and on the dimension of the
lattice is analyzed in detail. In one and two dimensions all
states are found to be localized, whereas in three dimensions
localization sets in only after a critical value of disorder is ex-

ceeded.
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i Prof. Yoshiharu Okaya *

State University of New York at Stony Brook
& H  Anomalous Dispersion : Studies using Synchrotron

Radiation

The tunability of synchrotron permits us to carry out ex-
tensive studies on the effects and use of anomalous dispersion
in X-ray diffraction fields. The present status of such studies
with special reference to computer-based instrumentations will

be discussed.

* Presently at: KEK; National Laboratory for High-Energy

Physics, Tsukuba
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# m M. H. Pilkuhn

Stuttgart University

HIGH EXCITATION PHENOMENA IN SILICON

i
m

The indirect semiconductor silicon has become an inter-
esting material for the study of effects occurring at high optical
excitation. Recent results on biexcitons and multiple bound
excitons, as well as electron-hole-drops and electron-hole
plasmas will be presented and discussed.

Biexcitons are formed at moderate excitation intensity,
and recently we have observed the total radiative annihilation
of biexcitons. The binding energy of the biexciton will be dis-
cussed. In the presence of shallow impurities, bound multiple
exciton complexes can form, and their properties are briefly
reviewed. Recently, four-particle recombination (two electro-
pairs) was observed for these multiple bound excitons.

At high excitation intensity, a phase transition to electron-
hole droplets can be conveniently studied in silicon for band
structure changes induced by uniaxial stress. New experi-
mental results on phase diagrams, ground states and critical
points for stressed and unstressed silicon are presented.

They are used to demonstrate the existence of scaling relations
between ground state and critical properties for electron-hole
liquid condensation.

Above the critical point, an electron-hole plasma can be
observed in silicon. Some recent results on the properties of

these plasmas are discussed, in particular, the density of
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electron-hole pairs and its temperature dependence. The
problem of a ""Mott-transition' from excitons to electron-hole

plasmas will be discussed.

A B 1981458220 (&) HFH4ik~
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i Prof. A. Zawadowski

(Central Research Institute for Physics, Budapest,
Hungary)

& A Theory of Electron Scattering on Two Level Systems
in Metallic Glasses

The concept of two-level-system (TLS) is shortly reviewed.
The experimental evidence for interaction between conduction
electrons and TLS is discussed. A general model is outlined
where scaling dependence on the conduction band cut-off holds.
The crossover temperature Tk is calculated at which the motion
of the tunneling atom and the conduction electron charge pola-
rization cloud is gradually coupled together. The parameters
determing the transition temperature are estimated and T ~
1-5 K may be achieved. Using the data of the present ultra-
sound measurements on superconducting materials the couplings
can be estimated. It is shown that the formation of bound
state provides a realistic explanation for the electrical resis-
tivity minimum and for the inelastic electron scattering rate

relevant in localization theory for thin wires.

(The work has been carried out in collabovation with K. Vladdr.)



B B 1981458258 (AH) ¢ﬁ4ﬁ~'

5 B UMRPTQE 1 EERE

# M OAE E (HEHR)

& B 4 A VBB ERIZOWTOEE
~NiS; DA v~

# g

Pyrite HWEZ3ONMMMMAENIS, ik, #KD HeisenbergfMarvr v -~ =7v
TREMETEROWL Oh0REER T, milEM(T< Ty =40K) T, A€ Vid# 1 BOKM
HHERFELIIZ L D03, T= Ty, =30KT1RERL L 1 ELE 2MOSE Ll A v vigs
DD, &bIZ, TOEEHETE, HH2KEEEA © VBESICAREL T, SV e[ 001 )
AT B,

COXH BRI AR ZEET 280 T4 A VHEERARBHNTNS f c c AL VIETFE

BOACVRDORERALE VLR S 5D,

i< 19816 A1 H(R) FHik~
B WA QR 1 R RS
B BA T (BTFREEETER)

B IFPERLLTOME

MO B O m

= o
B e

ERREHLNICFEP SRS BNIZRTH D, - T, EHRORTERBRREIFTERF
DIZPHIA BN NRENWIDIE, TS EBEOFEHTHS LEBbNS, I Tk, £4H%0
5b, MREEBSEY L) LT, ThAPEEBE» OHEEBE~DEBL L THRALNDLVIE
BIBHEHOICBE LIV,

e 19816 A8AH(H) Fk4ls~
BT EERIERT QR 1 EEEE

o BR B (W)

B ETHFEOMRMELBNEROY MR

=,
8 .

OB B % m

BEREBDO BRPFERLEZEADLVIBTNFEOARE, DI 7eREBRIL TP R
DEBIZNRAD EVHIEBIERD » THDTE%REE D, LALIZr ks riok 0 RE



FEGBRRY BT ¥ TR S 2NEEFBENBETH IS 100 5T, TOWEMLEY Tif
PESITRONTOARWVERDIZ, ThERBEV I EBMERFICT I LA 2 v =¥ VDL
BHE B ERPIFRE STV 5,

Bridzh By, R FE» SIS 2 20)% 2 B RE e LR CEMT,
BRLAROIET Y & AL HRE ZYERIICEREL, BXEZHT 2 BT NHFEOBREIC—D0
BAERE L,

* BHPEFICRY ELR,

S 19816 H15H (A ) FHh4am~
B BT QI L RS

Prof. R. A. Ferrel
(University of Maryland)

O
T

B OH Updating the Newton-Laplace Theory of Sound :
Dynamic Scaling of Critical Attenuation

% F:In 1816 Laplace corrected Newton's calculation of the speed
of sound by noting that a pressure wave in a fluid produces
adiabatic heating and cooling. Over one hundred years later
Rice and Herzfeld pointed out that these temperature variations
produce sound attenuation in polyatomic gases. This is
because the internal vibrational modes require time to come
into equilibrium, resulting in hysteresis and energy disipation.
J. K. Bhattacharjee and I have built a theory of critical ultra-
sonic attenuation based on this very same idea. In place of
internal vibrational modes we are dealing with the Fourier
components of the order parameter having a continuous distri-
bution of relaxation rates. The mathematical details of this
theory are contained in the frequency dependent specific heat,
which is determined a priori from thermodynamic and hydro-
dynamic data. The resulting predictions of critical attenuation
and dispersion are in excellent agreement with experimental

measurements.
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