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| SPIN CORRELATIONS IN HIGH Tc. SUPERCONDUCTORS

=

Of 1™

A review 1is given of current neutron scattering experiments on La .CuO ., - ; and
YBa:CusO:-;. It is now established that CuO. layers in both of these high T. crystals
exhibit 2D antiferromagnetic order at appropriate oxygen concentrations. This magnetic
coupling has been considered to play an important role in their superconductivity. We will
discuss, in some detail, the nature of these magnetic correlations, in particular the unique

2D characteristics of the spin dynamics observed in large single crystals of Las-.Sr.CuO;.
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e =] Magnetic Field Studies of Resonant and Non-Resonant Tunnelling in
n—(AlGa) As, GaAs Double Barrier Structures

=

The electrical properties of a series of double barrier tunnelling devices with well widths
between 5 and 60 nm are investigated. It is shown that the bistability effect in the current —
voltage characteristics of a typical resonant tunnelling device can be removed by con-
necting a suitable capacitance or resistance to the device. These measurements cast serious
doubt on the recent interpretation of the bistability as an intrinsic space —charge effect. In

the stabilised section of the I(V) curve, at voltages above the main resonant peak, the



— 60—
magnetoquantum oscillations observed with B| [J are used to investigate tunnelling assisted
by LO phonon emission and by elastic scattering processes. The resonant tunnelling device
with well width 60 nm exhibits sixteen regions of negative differential conductivity. The
effect of a transverse magnetic field J |B on the resonances in the I(V) characteristics is
investigated. At sufficiently high magnetic field, a transition from tunnelling into hybrid
magnetoelectric quantised states to tunnelling into magnetically quantised cycloidal skipping

states is observed.
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el S| Size —induced Metal —insulator Transition in Metals and Semiconductors
2 5

We report on the size —induced metal —insulator transition discovered in tiny metal crystals.
Here the electric conductivity drastically decreases with particle diameter below a few xm.
On the other hand, in semiconductor crystallites a size —correlated inter —hband absorption
blue shift was observed. The effects are a consequence of the quantum confinement in all
three dimensions ( “quantum dots™ ) and hence are of universal character. In addition to
their fundamental importance, the observations now allow the design of the ultimate

microelectronic device and permit the engineering of novel devices as well.
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] H NMR studies of electronic spin fluctuations in intermediate valent, Kondo
lattice and heavy fermion systems

S

Using bulk susceptibility. and NMR measurements the spin correlation time of the 4f or

51 electrons has been determined in a number of cerium, ytterbium and uranium com-
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pounds. All studied systems exhibit intermediate valent to Kondo lattice or heavy fermions
properties. In 4f systems a universal thermal variation of the spin fluctuation rate I' is
found which scales with a characteristic energy related to the Kondo temperature of the
compound. A possible breakdown of this universality due to crystal field is understood in
terms of change of the degeneracy of the electronic state. In 5f systems such universality
is less clear but qualitative similarities with 4f systems are observed in the thermal
dependence of T'. The results are discussed following a numerical calculation by Cox in the

single degenerate impurity (Anderson’'s) model and exact Bethe Ansatz calculations.
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