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= H Magnetic and Electronic Properties of 3d-4f Intermetallics
2 B

Magnetic and electronic properties of an intermetallic compound containing the f atoms
are understood by considering two independent electonic subsystems, the conduction
electrons and f electorns. Magnetism of these subsystems is of different nature. The
conduction-electron subsystem is discussed in the band model whereas the f electronic
subsystem exhibits the discrete energy spectrum. Magnetic and electronic properties of
the f subsystem are well described within the single-ion Hamiltonian including
crystalline-electric-field (CEF) and exchange interactions. The CEF and exchange para-
meters derived from magnetization curves, measured on singie crystals in high magnetic
fields (ErNis, Ho2Coi7), from inelastic-neutron-neutron-scattering and specific-heat (SH)
experiments allow for construction of the energy-level scheme of the f subsystem.

In discussion of the specific-heat experiments the question “where is the Fermi
level in an rare-earth intermetallic compound composed from two electronic subsystems
of the different nature?” is addressed. It has been shown that the f electrons lie
together with the conduction electrons at the SH probing (virtual Fermi) level. In the
proposed model, it is possible as excitations in these electronic subsystems are many-
body and single-particle excitations, respectively

Provided the sufficient time, the formation of the non-magnetic (N-M) Kramers doublet
Fo=v3 /2| £3/2>+1/2| F9/2>
as the ground state for the f°® electronic subsystem by ordinary CEF interactions of the
hexagonal symmetry will be discussed. Single-ion magnetic properties of the N-M Kramers
doublet ground state with the zero magnetic moment, the finite susceptibility at 0 K, the
temperature dependence of the susceptibility as well as its remarkably large anisotropy
are very intriguing

In compounds exhibiting the heavy-fermion behaviour the N-M Kramers doublet is
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proposed to be the ground state of the f electrons, at least of uranium compounds with
the hexagonal symmetry. This state behaves like a half-filled band at the Fermi level
allowing for a “delocalization” of the f electrons. Properties of some heavy-fermion

compounds will be examined in correlation with the results of the proposed model.

=] i 19924F 9 H18H (&) FHI10853043~128%
B Bt PMETEET QB BRE
# HBF Dr. G.L.Wells
Gil=)) (7 A Y A ¥4, Physical Review LetterfRsef)
& H  What Happens When You Send a Manuscript to Physical Review Letters?
B B

General statistics for PRL will be discussed (number of manuscripts received, number
published, countries of origin, etc.). Then the more specific case of manuscripts
involved with condensed matter physics will be considered, including referee selection
and utilization of our computer data base for manuscripts and referees. Some aspects of
manuscript preparation will be considered. There will be time available for discussion

of questions from the audience.

B B 1992F10B 128 (B) 4k 4 B~ 5B
B B YIMERRET QB BEERE
# HEF E.V. Sampathkumaran
Gi=), (Tata Institute of Fundamental Research, Bombay, India)
= B Anomalies in Ce and Pr compounds
2 B
Though the 4f orbital in the case of rare-earths has been traditionally considered
to be localized, several interesting features in the thermal, transport, magnetic and
spectroscopic features are known in the current literature on Ce systems. This aspect
of Ce systems will be demonstrated with suitable examples from our studies.
We also present our recent results on PrCusSi. and PrCu.Ge, to highlight novel 4f-

delocalization effects even in the case of Pr.
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