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ARE PHASONS DIFFUSIVE?

J. F. Scott
Department of Physics
University of Colorado

Boulder, Colorado, U.S.A.

Theories of excitation in incommensurate crystal
structures have been developed from two independent
directions: the charge density wave structures in
metals initially proposed by Overhauser have proved
to be a useful starting point for inelastic neutron
studies and for further theoretical analyses; whereas
Levanyuk, Sannikov and Holakovski have proceeded from
a very different starting point, .namely Dzyaloshinkii's
model of incommensurate spiral magnetic structures,
to analyze analogous properties of incommensurate
ferroelectric insulators. There is an almost univer-
sal concensus of theoretical opinion that ""vhasons"
must exist as the quantized phase-like excitations

of the incommensurate phases; yet extensive inelastic
neutron scattering studies have failed to reveal pha-
sons as propagating modes in such systems. In some
temperature regimes phasons are expected tc be
soliton-like and might present detection difficul- .
ties; but over most of the temperature range in which
the incommensurate phases are stable, phasons should
be propagating modes rather similar in characteris-
tics to acoustic phonons. Overhauser (private
communication) estimates the phason "Q" in metals as
about 3.0; that is,their widths should be about 1/3
their undamped frequencies. The initial Brillouin

study of phasons was made in BaMnF, (Bechtle and
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t, 1977; Bechtle, Scott and Lockwood, 1978) and
rved that an "extra' mode was present near the
nmensurate transition temperature. However, that
2 mode could be characterized by a Debye relaxa-
time with mean field statistics and not by a
hgating mode. Subsequent infrared studies by

bv, Petzelt, and Ishibashi revealed similar

vior in K,S5e04 . Thus, the suggestion has emerged
phasons may be diffusive, at least in incommen-
te insulators. The evidence for this hypothesis

be discussed with regard to new measurements on

BaMnF, by Lockwood and Murray in Edinburgh and by

Lyon

5 at Murray Hill.
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WEEBTERT Q IR 1FE#RE
R.E. Prange

B W%
3 ¥

(Univ. of Maryland)
EH H The Quantum Hall Resistance and the

Measurement of the Fine Structure Constant

A B 1980410 A30H (K) FH4mE~
Myt BRFERT Q 15 1 RS
] Prof. C. P, Enz

¥
3

(Université de Genéve)
B B WEAK ITINERANT MAGNETISM

THE PROBLEM OF TiBe,
® B

Several criteria for weak itinerant magnetism

(Rhodes-Wohlfarth plot, Arrott plot, etc) are
discussed in the framework of Stoner-Edwards-
Wohlfarth theory. As typical examples the systems
Zri-x NbxZny (0£LX«£0.15) and TiBeyy Cux(0.15<Xéo;3)
are considered; The latter is of particular interest
for X<0.15 since evidence both for Stoner-enhanced
paramagnetism and also for spin density wave (SDW)
antiferro-magnetism exists. The arguments in favor of
a SDW are discussed, namely nesting features of the
Fermi surface of TiBez and a phason interpretation
of the anomalies in the specific heat and in the

resistivity.



H B 1980 10A31H (&) F& 48~
%5 M WD AT QI 1 P8R =
s Al Dr. J. Hubbard
(IBM Research Laboratory)
# B THE MAGNETISM OF IRON AND NICKEL

A type of theory which unifies the localized and
itinerant models for metallic ferromagnets will be
discussed. The physical model will be explained and
the nature of the necessary mathematical forﬁalism
will be indicated. Some calculations of the proper-
ties of iron and nickel will be reported.

In particular, it is found that the theory can
simultaneously give the correct ground state moments
and Curie temperatures of the right order of magni-
tude for these metals. Some other successes and

defects of the theory will be discussed.

H & 1980 118 7H (&) K4k~

5 A WtE IR RT A 2R EREE
# Prof. J-P. Michenaud
(Université Catholique de Louvain)
& H Magnetostriction of Bismuth above the Last
Quantum Limit.
EE:

The longitudinal magnetostriction of Bi has been
measured in the bisectrix direction up to 5 Tesla,
at 4.2 K and 2 K. It is found that, above the last
quantum limit, when oscillatory magnetcstriction
vanishes, the induced strain, which is negative,

displays a monotonic increase versus field.
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This behavior is ascrikbed to the change of carri-
er populaticn in the different valleys of Bismuth,
in agreement with the known band model at high fields

and the deformation potential theory.

H & 198011 A10H(A) FH2K~
Br YRR RT A BE 2 P in =
@O Prof. K. Dransfeld

¥

(Director, Max-Planck Institut fur
Festkorperforschung, Stuttgart, Germany)
B B The Dynamic Properties of Amorphous Matter at

Low Temperatures.

In this lecture, the acoustic, dielectric and
thermal properties of amorphous solids at low tem-
peratures are reviewed. Practically, all amorphous
solids such as glasses, amorphous metals and even
disordered icnic conductors exhibit a large number of
low energy excitations which are absent in crystals
and which dominate their dynamic behaviors below
1 K.--- By studying the resonant absorption of phonons
andAphotons in amorphous matters at these low tem-
peratures it has been possible to gain new interpre-
tations about these new energy states---for example
——- about their lifetime and mutual interactions.
Finally, the possible microscopic nature of these

nearly universal tunnelling states will be discussed.
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A B 198011108 (A) FH4E~
T MHERF AT A B 2[5 iR S
i Prof, E. Muller- Hartmann

i

(Universitat zu Koln)
E A Dynamics of 4f-Electrons in Mixed Valence
Compcunds

BE

Various rare earth compounds have the interesting
property that two configurations of the 4f-shell co-
exist. In such compounds the dynamics of the 4f-
shell is dominated by charge fluctuation processes.
By an appropriate application of the Mori formalism
it is easy to calculate various interesting implica-
tions of these processes. The results of this calcu-
lation appear to shed new light onto what is impor-

tant for the understanding of mixed valence compounds.

ST 19804 118 118 (k)  FHirE~
Ar Y BTIERT A BE 2 PR ER S
Prof . J. Hertz

oW
B

(NORDITA, Copenhagen, Denmark)
H B Spin Glasses: the Search for an Order
Parameter

HE

The experimental indications of the sudden onset
of qualitatively different behavior in spin glass
alloys below a temperature Tg has led theorists to
try many different models and characterizations of
the low-temperature state, generally by some kind of
order parameter. These attempts will be reviewed and
discussed critically. The current evidence, both

theoretical and experimental, suggests that no such



"order" exists in three dimensions, but that a suita-
bly generalized mean field theory may nevertheless
provide a good description of most experimentally

observed phenomena.

H B 1980 11817H(A) FH 48~
% M WHENETQH 1 E#EESR
# A Dr. F. D. M. Haldane
(Institut Laue-Langevin, Grenoble)

& A Theory of the One-Dimensional Quantum Fluid
EE

A theory of the low energy properties of 1-D quan-
tum fluids - "Luttinger liquid theory" - is reviewed.
Originally devised to fill the gap left by the break-
down of Fermi liquid theory in one dimensiin, it
surprisingly has been found also to descride the 1-D
Bose fluid, and certain types of gapless spin chain
systems, which together with Fermi systems, turn out
to have a characteristic momentum ”ZKF”; Models
exactly soluble by the Bethe Ansatz provide a
successful test of the theory, which has a relation
to the soluble Luttinger model analogous to that

between Fermi liquid and Fermi gas.

= 1980 12A2H (k) 4% 485~

B B WHBTRATQ R 1FE#BRE
#OAD E R M £ K
(University of Southern California)
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Successive Phase Transitions in Superconduct-
ing Granular Films, by Sadamichi Maekawa,
Hidetoshi Fukuyama and Shun-ichi Kobayashi.

Electronic Structure of Buckled and Vacancy
Models of Si(111)-7x7Surface by DV-X4 Cluster
Method, by Katsuhiro Nakamura, Toshiharu
Hoshino, Masaru Tsukada, Shuhei Chnishi and
Satoru Sugano.

Reexamination of Anomalous Magnetic Intensity
in 2D Ferromagnet K5CuF4, by Kinshiro Hirakawa
Gen Shirane and J.D. Axe.

Core Structure and Glide Behayior of a Screw
Dislocation in the BCC Lattice, by Shin Take-
uchi.

Paramagnetic Prcperty in the Commensurate
Charge Density Wave Phase of 1T-TaS,, by
Rumiko Inada, Yoshichika onuki and Sei-ichi
Tanuma.

A Theorem of the Monotonic Approach of
Classical Systems to Equilibrium, by Osamu
Aono. :

Nuclear Relaxation of the Adsorbed Water
Protons on (SN)y Fibers, by Hironori Nishihara,
Ichiroh Nakada, and Kozo Satoh.

Conductivity Change Due to Electron Spin
Resonance in Amorphous Si-Au System, by Naoki
Kishimoto, Kazuo Morigaki and Kouichi Murakami.

Spin-Dependent Radiative and Nonradiative
Recombinations in Hydrogenated Amorphous
Silicon: Optically Detected Magnetic Resonance,
by Kazuo Morigaki.

Anomalous Magnetoresistance in Amorphous Si-
Au System, by Sachio Tsugane, Kazuo Morigaki
and Chieko Nagashima.

The de Haas-van Alphen Effect of Graphite
Intercalation Compounds with SbClg and HNOj,»
by Otofumi Takahashi, Yasuhiro Iye and Sei-
ichi Tanuma.
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