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B B Properties of GaAs-AlGaAs Superlattice and
Interfaces
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#® O Professor Peter Y. Yu
(Dept. of Phys., Univ. of Calif., Berkeley)
Investigation of Defects in II-VI Semiconductors by
Excitation Spectroscopies
7 g

It is well-known that most of the II-VI Semi conductors ex-
hibit the phenomenon of self-compensation. As a result it is
difficult to use conventional techniques to study the minority
dopants such as acceptors in CdS, CdSe and ZnSe which are
always n-type. Recently it has been shown that excitation tech-
niques such as resonant Raman scattering and photolumines -
cence excitation spectroscopies can overcome this dif iculty and
be used to obtain information such as ionization energies, excited
state energy levels and localized phonon frequencies about
monority dopants. This talk will review the results obtained

and the emission mechanisms involved.
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== B RESONANT LOCALIZED IMPURITY STATES
7 F:

The experimental evidence for existence of pseudo-localized
excited impurity states degenerate with the conduction band of a
semiconductor is presented. One class is the group of the
transition metal impurities in II-VI compounds, for which photo-
conductivity anomalies characteristics for resonant states have
been observed, second is the EuzjL (4f65d) impurity, for which the
joint absorption thermoluminescence conductivity and photo-ESR
experiments inequivocally prove the resonant character of the
excited states in CdFq crystals. A role of the lattice relaxation
on the Fano effects is discussed.

The quantum, optical interference (Fano effect) is shown on
example of the spin-forbidden transitions of the Co2% ion in CdF,
crystals, for which several dispersion-like absorption lines were

observed and the Fano parameters evaluated theoretically.
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i Professor W. von der Osten

Universitat-Gesamthochschule-Paderborn, Germany
# B RESONANT RAMAN SCATTERING IN POLAR SEMI-
CONDUCTORS
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By using resonant Raman Scattering both the intermediate
state involved in the scattering process and its interaction with
the crystal lattice can be studied. In this seminar resonant
Raman experiments in polar materials with pronounced exciton
structure and strong exciton-phonon interaction are discussed.
The two examples presented in detail will be T1Br and AgBr,

where resonantly enhanced scattering is observed for excitation

- - +
near and at the lower direct (Xg, X6) and indirect (L4 5 6)
exciton states, respectively. In T1Br, besides strong multiple

scattering of optical phonons, two-phonon processes are found
that suggest the existence of phonon-intervalley scattering
between non-equivalent X-points in the Brillouin zone. In AgBr,
details of relaxation are revealed for the indirect exciton. In
particular, intravalley scattering by acoustic and optical phonons
near the zone center and intervalley scattering by acoustic X-
phonons are found to be important relaxation mechanisms. A
model is developed that on the basis of these results explains the

essential features of the scattering spectra.
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F. Herlach
(Katholieke Universiteit Leuven)

""Solid State Physics in Very High Magnetic Fields"



2810 =

G. Bauer

(Montanuniversitat, lL.eoben)
" Magneto -optical Study on IV-VI Compound

Semiconductors"

R. J. Higgins
(Univ. Oregon)
"New Aspect on Silicon MOS"
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#® @ Dr. F. J. DiSalvo (Bell Laboratories)

® B "From Layered Compounds to Battery Cathodes"
72 g

A brief review of the history of intercalation of metallic ele-
ments and organic moleculed into layered transition metal
dichalcogenides are presented. We then focus on the intercala-
tion of lithium, since this reaction is the most promising as a
basis for high energy density secondary (rechargeable) batteries.
Our studies of suitable materials for intercalation have grown
form layered compounds to linear compounds, such as NbSeg,
and then to channel structures, such as V6013' Prospects for
further development of these materials into technologycally use -

ful batteries are discussed.

%Ze DiSalvo RICETRHROBEE TOEIF— &L TWARS T LR o TE ) ETOTHEIMLE
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% B MR FERT Q1R 1 REREaRE
# B "New Findings in Charge Density Wave Phenomena in

Layered Compounds''
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(Brookhaven National Laboratory)

Magnetic Ordering in Superconductors
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Professor W. E. Spear

Carnegie Laboratory of Physics,

University of Dundee, Dundee, Scotland

Recent Fundamental and Applied Developments in the

Amorphous Silicon Field

In this talk I should like to review some of the work carried

out in our laboratory during the last year both on fundamental and

applied projects.

A difficult and still controversial problem in the a-semicon-

ductor field is the relative temperature shift of the Fermi level

€. and mobility edge e, it is crucial to the more detailed under-



standing of electronic transport processes. The results of our
work, particularly of the 'photoconductive probing' experiments,
suggest that most of the temperature shift may be associated with
ec’

The recent theoretical work by H. Overhof on long range
potential fluctuations at the mobility edge are of considerable
fundamental interest and we have investigated by combined
thermoelectric power and conductivity measurements the fluctua-
tions introduced by laser pulses, He-ion irradiation, and anneal-
ing.

Work on the relation between electronic properties and hydro-
gen content will briefly be reviewed as well as recent results on
hydrogen profiling in a-Si junctions which bring out a definite
relation between hydrogen content and doping level (or Fermi

level position).

Extensive lifetime measurements as a function of injection

+ +
level have been carried out on a-Si junctions withp - -n,

p+-u-n " and similar configurations, to explore the lifetime
limitations in the a-phase and the possibility of overcoming them.
The results will be discussed as well as the related subject of
space charge injection.

Finally, progress in the following developments will be re-
viewed :

(a) a-Si high current junctions

(b) photovoltaic cells

(c) thin film transistor (IGFET) arrays for liquid crystal

display panels.
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& B Evidence for Bose-Einstein Statistics in a Free Exciton
Gas

2 g

Recent experimental work will be presented, which supports \
the idea that free excitons in non-metallic crystals may consti-
tute a gas of nearly ideal Bose particles exhibiting strong quan-
tum -statistical behaviour. It will be pointed out that the semi-
conductor CuZO has several favourable characteristics for the
observation of exciton quantum degeneracy. A study of the free
exciton recombination spectrum in this material yields immedi-
ately the particle velocity distribution n(E). Usually, n(E) is
very well described by Maxwell-Boltzmann statistics. However,
with increasing particle density, gradual deviations from clas -
sical behaviour are observed, which may be explained in a
straightforward manner by introducing Bose-Einstein distribution
functions. An important increase in the value of the chemical
potential of the gas is reported, with /kT up to ~ 0, corre-
sponding to a particle density N ~ 1019 particles/cm3 at T =
20°K.
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H B Magnetic correlations in liquid iron
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Inelastic neutron scattering measurements have been made on
liquid iron just above its melting point. They show evidence of
strong magnetic correlations with intense scattering below scat-
tering vector |Q| less than 10 nm—l. This was shown to be
magnetic in origin by a polarization analysis diffraction experi-
ments. The inelastic scattering law S(q, » ) has been measured
for energy transfers up to 10 meV. The magnetic part can be
fitted to the double Lorentzian in g and » used to analyze criti-
cal scattering. The best fit corresponds to a spin diffusion con-

- -1
tant 4 = 0.1 nm 2 and an inverse correlation length # = 15 nm .
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# @  Prof. C. Schlenker

(CNRS, Grenoble)
# B Spin glass and metallic antiferromagnetism in

(Ti1 —XVX)ZOB'
% g |

(Til_XVX)2O3 has been shown to be a genuine spin glass for
0.5% X 10%, V inducing in this compound both metallic
conductivity and local magnetic moménts. Both a peak in the
susceptibility and remanent magnetizations below this peak have
been found. At higher V concentrations, the existence of a
metallic antiferromagnetic phase has been established (0.40 x
0. 60). These results will be discussed especially the possible

itinerant nature of the antiferromagnetic phase.

Claire Schlenker has graduated in 1970 as '""Docteur d'Etat' at

Grenoble University, in the field of the magnetic thin films. She
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is now Professor of Solid State Physics at "Institut National
Polytechnique de Grenoble'.  She is in charge of a research
group at ''Groupe des Transitions de Phaees, C.N. R. S. ,
Grenoble'', on the Metal Insulator transitions ; she is mainly

involved in the study of Transition Metal Oxides and Bronzes.
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# #  Dr. M. Schreiber
(Institut fur Physik, Universitat Dortmund)

& B Self Consistent ab initio Calculation of Ground State
Properties, Bandstructure, and Optical Spectra of
Thallous Halides

2 F:

The aim of this talk is to show that a realistic description of
the electronic states of semiconductors is possible without any
fit parameter. The theoretical methods are described in a very
general manner only ; main emphasis is laid on the results,
their interpret tion and comparison with experiment for the gr
ground state (equilibrium lattice constant, cohesive energy,
compressibility, charge density), for the one-particle states
(bandstructure, gaps, pressure coefficient, volume deformation
potential, density of states), and for the optical spectrum (dielec-
tric function, absorption coefficient). The particular feature
of the thallous halides, namely the two s-electrons exceeding the
closed shell configuration of the cation, is shown to account for

several peculiarities in these substances.
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