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& B DENSITY OF STATES OF 2- DIMENSIONAL SYSTEMS
IN HIGH MAGNETIC FIELDS

2 F:

The energy spectrum of a two dimensional electron gas in a strong
magnetic field consists in the ideal case of discrete Landau levels with a
degeneracy corresponding to the number of flux quanta within the area of
the sample. The density of states decomes 0 - function like and the Landau
levels are equally spaced by the cyclotron energy.

The real from of the density of states which is changed by the presence
of impurities and potential fluctuations is of great interest for the understand-
ing of all physical phenomena observed in this system.

The different experimental results which are relevant to determine the
density of states in a high magnetic field are discussed. Measurements of
the specific heat of GaAs ~GaAlAs multilayers reveal clear evidence for a
Gaussian like density of states super-imposed on a constant background.
Temperature dependent measurements of the resistivity in the regime of the
Hall plateaus confirm the existence of a flat, mobility dependent background
between Landau levels. Magnetization data give evidence of a magnetic
field dependence of the Gaussian like density of states and are consistent
with significant number of states between Landau levels. Capacitance
measurements in the lower magnetic field range are in agreement with the
other techniques.

From cyclotron resonance transmission and emission experiments, addi-
tional information of the density of states is obtained. The origin of the

broadening of the density of states is assigned to impurities in the GaAs in



the range of the electron gas and to impurities in the GaAlAs close to the

interface.
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el H Electronic Structure, Charge Transfer Excitations and Supercondu-
ctivity in High T, Oxides

= F:
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& A DONOR-BOUND MAGNETIC POLARONS BELOW T =2K
2 B!
We demonstrate that the donor-bound magnetic polaron (BMP), in semi-
magnetic semiconductors, shows the full range of predicted BMP behavior;

2

from the low-temperature, “cooperative ” spin-aligned regime to the high-

>

temperature, “spin-fluctuation ” regime. Spin-flip Raman scattering data
from donor-BMP in (Cd,Mn) Se at temperatures down to T= 0.1 3 K
(dilution refrigerator) clearly shows the transition between the two regimes,
which occurs around T =2 k. The spin-flip energy and lineshape agree with
the predictions of the theory in both regimes. This work represents an
experimental realization of an important statistical mechanical model (the

BMP), whose partition function is exactly calculable in the semiclassical

limit.
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& A Use of explosives to generate very large magnetic fields and

pulsed power

General properties of explosive-driven magnetic flux compression genera-
tors (FCG) will be given together with description and characteristics of
several types of these generators. FCG’s are used to generate very large
power burst per pulses and produce very large magnetic fields. = Emphasis
will be placed upon their use to generate very large magnetic fields together
with experiments to investigate the properties of some materials at high
fields. Some discussion will be given on their use as power supplies to

drive various devices such as rail guns and dense plasma focus.
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5] ] Field Induced Spin Density Wave Phases in Bechgaard Salts: a
new type of electronhole condensate

# F:

The metallic ground state of strongly anisotropic metals with open Fermi
surface is destroyed by a (larqe enough) magnetic field. A Field Induced
Spin Density Wave (FISDW) appears. As the field varies a cascade of tran-
sitions between SDW subphases is observed. The physics of FISDW is
characterized by two lengths: one, the SDW wavelength, is of the order of the
interatomic distance; the other is the magnetic length x, which is much
larger and is connected with electronic orbital motion in the presence of a
magnetic field. As a result the ordered phase exhibits specific properties,

such as many single particle gaps in the energy spectrum, quantized Hall
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Effect at OK, or rotonlike modes in the collective excitation spectrum, well
within the single particle electronic gap at the Fermi level. This latter
structure is due to the interplay between orbitally broken translation invari-
ance and electromagnetic gauge invariance.

The FISDW are thus an example of a new type of electron hole conden-

sate under magnetic field, which might be called an Ultra Quantum Crystal.
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