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Rif Prof. R.A. Stradling

(FriE) (Blackett Laboratory, Imperial College, London, UK)

H High Pressure Studies of Impurities in III-V Semiconductors

o

Semiconductors with conduction band minima located at the centre of the zone generally
have impurity levels resonant with the conduction band in addition to the normal shallow
donors. These resonant levels can be made to emerge into the gap at pressures much less
than those required to cause band crossing

The movement of the bands and impurity levels as a function of pressure qualitatively
very similar to that found on alloying one binary compound with anoter. It was
subsequently realised that certain of the pressure induced levels could show very
pronounced metastability

The origin of the metastability (so called DX behaviour) and the charge of the relaxed
state have attracted intense interest and the model currently gaining the most support
involves large relaxation and negative-U (eg. Chadi & Chang, 1989).

The seminar will review magnet-optical studies of pressure induced levels in high-
purity InSb and GaAs and Shubnikov-de Haas measurements in heavily doped GaAs. For the
first time diamond anvil cell measurements have been performed in far-infrared magneto-
optical measurements. All the shallow donors in GaAs show very similar behaviour to that
found with InSb. The same impurity forms three of level; the normal shallow donor states,
deep non-metastable levels of A; character and DX-like levels.

DX levels in GaAs will trap out the conduction eletrons when the carrier concentration
is high. The maximum carrier concentration achievable before the DX centres cause
saturation is 5x10'%cm™*in delta-doped material. High pressure measurements with delta
doped samples are carried out to derive the subband mobilities as a function of pressure

and to investigate the charge state of the DX centres.
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# BF E.Dwight Adams
(Fri@) (7o) FRE PEFER B
B8 H  Research at the Florida Microkelvin Laboratory
2 E:
The talk gives the construction of the laboratory (including 7 min. video) and various

topics of interests in the group.

H B 1991%10H15H (CK) F4& 2 B~ 3

1 B PIMEAEET QEIE BRE

Z Bfi  Dr. J.F. Dillon, Jr

(Frl@) AT&T Bell Laboratories

Murrey Hill, USA

il H Magnetooptical Observation of Broken Time Reversal Symmetry in Cuprate
Superconductors-Experimental Status

2 §: ’

Recent “anyon” theories of high temperature superconductivity in layer structure
materials suggested that at some temperature Tre2Tc there is a symmetry breaking
transition below which these materials may be in either of two distinct states related
to each oter by time reversal. Magnetooptical experiments were undertaken to probe the
time reversal symmetry of these materials. Using a new technique to separate out the
non-reciprocal part of the polar Kerr ellipticity, we are now measuring circular
dichroism on reflection in a variety of cuprate superconductors. The experimental
technique and these new data will be summarized. We will also discuss a recent exchange

of samples with Spielman et al. at Stanford.

H B 19914E10A18H (&) F& 4k~ 5k
B PSR QBLIE BRE
E B Dr. G. Aeppli

(Fr@> (Ris¢ National Laboratory, Denmark)

= =| Magnetic Fluctuations in Las-x(BaiSr)x Cul4



3 & : Neutron scattering measurements relating to the spin waves, Fermi surface,
marginal Fermi liquid behavior, and superconductivity in Las-x(Ba:Sr)xCu0,

are described.

H ik 19914E10H 22H (k) Fi% 4 B~ 5 0%
%5 BT VIR QBB EE=E
G B Z.X. Shen
G- Stanford Electronics Laboratory, Stanford Universtity, Stanford,
| =] Angle-Resolved Photoemission Studies of Bi,SroCaCus0s+
2 B:

We discuss our recent high-resolution angle-resolved photoemission studies of metallic
Bi2212 with varied oxygen content. From the normal state data, we found that the
experimental Fermi surface is very consistent with the band Fermi surface, which implies
that the Luttinger theorem is obeyed despite the compelling evidence of correlation
effects. The dopping behavior of Bi2212 compound could be well described by the
renormalized band approaches. From the superconducting state data, we observed following
interesting changes in the spectral weight function as the sample went through the
superconducting transition: (i) Spectral changes between the normal state and the
superconducting state are very different along T'—M and I’ —M direction
Normalizing the spectra to the same background, we find that the photoemission spectral
weight below Tc is gained along the I' —X direction, but is lost along T'—M direction
(i) A dip structure near -90 meV is observed in the superconducting spectral weight
function of doping. We will also discuss various possible explanations of these data,
and the problems associated with them. We will also detail our recent observation of

the superconducting gap anisotropy in the a-b plane.
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