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& H Magnetism in light-actinide intermetallic systems
2 g8

The specific ingradients in intermetallic systems containing U.Np or Pu. are the 5f
electrons which can contribute, on one hand, to the metallic bonding and, on the other
hand, to the formation of magnetic moments. The character of 5f states ranges from
itinerant to nearly localized depending on the kind of the actinide atom and its
surrounding

Related investigations of magnetic and related electronic properties of isostructural
series of UTz, UTs, UXs and UTX have revealed a variety of magnetic phenomena ranging from
weak paramagnetism to various types of magnetic ordering. The observed systematics of
ground-state properties will be discussed with respect to the development of the electronic

structure related to the expected variations of the 5f-ligand hybridization

H B 1990411H 5 H(ADFR 4 B~ 5l
% Bt UIMEDTIIAT QMR 1 PEERERE
G i Prof. Dr. E. Kaldis
(Frig) ETHF2—Y vk
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& = Measurement of the De Haas van Alphen Effect in YBa,Cus0s. o Using Megagause
Fields
E E:

Magnetization Measurements have been performed on field aliged YBCO powder in fields
peaking at 100 T with temperatures from 2.35 to 4k. At least two dHvVA Frequencies have
been observed.
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= H Marginal Fermi-Liquid State and the High Tc Superconductors
E & |

Essentially all the anomalous experimental properties of the high Tc materials, in the
normal as well as the superconducting state, can be quantitatively understood from a
single hypothesis about the excitation spectrum, The hypothesis is that the characteristic
low energy scale is the temperature itself. This leads to a description of these materials

as marginal Fermi-liquids.
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= H Nuclear magnetic ordering in copper and silver at nano- and picokelvin
temperatures
2 E:

Recent experiments on spontaneous nuclear magnetic ordering in copper and silver are
reviewed. In copper, below the critical magnetic field Bc=0.25mT, early susceptibility
measurements revealed three antiferromagnetic phases at temperatures below Tc=60nkK.

Later, the spin structures were characterized by neutron diffraction experiments:the low
-and high-field phases show an anti-ferromagnetic Bragg peak with indices(100), while
another(0 /5 */s)reflection was found at intermediate fields. The phase diagram and the
ordered spin structures of copper have been calculated as well;the results are in excellent
agreement with experiments. In silver, the spin-spin interactions are dominated by

exchange forces, which make this metal an ideal model for a spin-'/, Heisenberg system

in an fcc lattice. Experimentally, Bc=100xT and antiferromagnetic ordering has been
found by susceptibility measurements at Tc=560pK, the lowest temperature ever produced

The field vs. entropy diagram of silver, showing a single ordered phase, has also been
constructed. By rapid field reversal, the nuclei have been cooled to negative temperatures,

-4. 30K, as well;a ferromagnetic tendency for ordering was observed.
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| = Magneto-Spectroscopy on Fe-based HgSe
2 B
Among the growing number of transition metal doped ITI-V I semiconductors Hg(Fe)Se
Plays an outstanding role. In the zero-gap band structure of the host material the Fe?*~
(8d°®)-state is located 210 meV above the conduction band edge, thus acting as a resonant
donor. For sufficiently high concentrations this leads to a pinning of the Fermi energy.
Simultaneously a large enhancement of the electron mobility occurs, which is ascribed
to the coexistence of both occupied and unoccupied donor states of the Fermi surface.
A number of experimental investigations including magneto-transport, magnetization and

magneto-optical measurements have been performed on this system
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# H  NMR in Metals below 1 millikelvin
2 5

NMR on METALLIC SAMPLES BELOW 1 mk

At very low temperatures high spin polarization is achieved even in low magnetic field.
This causes the noticable action of the nonlinear terms in the Bloch equation which is
proportional to the polarization and the strength of the dipolar-and RK-interaction
between the nuclei. At the same time a complicated spin dynamics occurs especially for
samples of more than one spin species, like Cu, TI, and Auln.. Experimental results
obtained on these metals are compared with computer simulated NMR spectra (within the
frame of the molecular field approximation). Many details of Cu and Auln. spectra would
be in accordance with this model, but none of the NMR features of Tl can be explained
without dramatic change in the Rk-interaction at low T. These features are also not in

agreement with spinwaves bound to impuritons.
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