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g8 H  Fine Structure in Aharonov - Bohm Effect

B B

A fine structure in the Aharonov-Bohm effect in characterized by the
appearance of a new type of periodic oscillations having smaller fractional
periods:1/N and M/N in units of elementary flux quantum ®,. We show that
the fine structure in due to electron -electron and Zeeman interactions and
always occurs in dilute density limit. The fractional 1/N regime occurs when
the number of electrons N, or Fermi momentum kra~N, on a ring, or in edge
states of a quantum dot, is smaller than some characteristic value related to

174 With an increase in

charging energy U or the size of the ring L:N < (LU
the number of particles N, when (LU)Y' < N ((LU), there arises the
coexistence regime, where one may see both M/N and 1/N periodic oscillations
in the presistent current. In systems with large number of electrons, the
fractional 1/N oscillations are washed out, although the fractional M/N
oscillations still survive. The latter effect is related to the structure of low
energy excitations of correlated electrons. We also predict the effect of the
period change of Aharonov-Bohm oscillations in magnetic field. Possible

experiments to confirm the rich picture predicted are discussed.
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# H  Electronic Structures of Alloys -+ Is CPA good enough----- ?
2 B

Alloys often exhibit interesting physical properties, which can be quite



useful for practical applications. However, fundamental understanding of these physical
properties is hampered by the lack of reliable information on their electronic stuructures.
This is because the usual band structure calculational methods, which have
been so successful in predicting electronic structures of crystalline materials,
are no longer applicable for alloys since the translational symmetry is broken.
The Coherent Potential Approximation (CPA) has been most often used
instead to calculate band structures of alloys, and this method has proven to
be reliable for split-band systems such as Ni-Cu and Ag-Pd alloys.
However, its validity has never been seriously tested for alloys with
overlapping bands, and recently it was questioned for systems such as Cu - Pd
and Cu - Au alloys. In particular, the lattice relaxation effect, which cannot be
properly treated in CPA formulation, was claimed to be very important for
determining electronic structures of these alloys. In this talk, I will describe
the experimental determination of partial densities of states of alloys using
synchrotron radiation photoemission technique, and discuss the validity of
CPA -type calculation as well as the degree of imortance of the lattice

relaxation effect.
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Professor F.C.Zhang

(Yot y T4 RE, TEREEND)

Scaling Relations in 2 - Dimensional Luttinger Liquids

ﬁﬁ#ﬁ%@%&ésﬁ?ﬂm
mﬁm@%%‘

Anderson has proposed Luttinger liquid state for strongly correlated 2D
electrons, such as the high T'c Cu -oxides. Calculations suggest the Landau
Fermi liquid state survives the short range interaction, but breaks down due to
long range forces. We assume the Luttinger liquid state for certain 2-D
systems, and discuss general forms of asymptotic correlation functions.
Based on phase shift argument, we point out the scaling relations among the
correlation functions 2D Luttinger liquid. In particular, we find the power law
exponents in the spin - spin and singlet pairing correlations are closely related.

In a Luttinger liquid, if the spin fluctuations is enhanced due to interaction, the



singlet pairing should be surpressed. Possible implication to the high T

theory will be discussed.
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