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Noise Effect on Resonant Tunneling in the Nanoscale Molecular Magnet (Fe8) 25CP1

Masamichi NishinpKeiji Saito, Seiji Miyashita

Department of Applied Physics, Graduate School of Engineering, The University of Tokyo, 7-3-1 Hongo
Bunkyo-ku, Tokyo 113-0033, Japan

Since nanoscale molecular magnets (MrFe;, Vi5) were reported to exhibit unprecedented
features, much effort has been exerted to the quantum tunneling of magnetization. The tunneling
dynamics has been studied from a viewpoint of the nonadiabatic transition. The transition prob-
ability in the two level system is given by the Landau-ZendteBelberg (LZS) formula. This
formulais useful to pure quantum dynamics. However, in real systems fluctuation and dissipation
affect the process of quantum dynamics. At low enough temperatures, effects of the ubiquitous
hyperfine field within the molecule and the dipole field of other molecules become significant for
the relaxation process. We study a realistic model Witk 10 for Fes and discuss noise effect

of the quantum resonant tunneling.

Observation of an unusual equilibrium in the molecular nanomagnet Fg 25CP2

Carley Paulséeh Vincent Villar®, Elsa Lhotet, Claudio Sangregori’o

“CRTBT, laboratoire assoeg I'Université Joseph Fourier, CNRS, BP 166, 38042 Grenoble cedex 9,
France
®Dipartimento di Chimica, Universitdegli Studi di Firenze

Low temperature susceptibility and magnetic relaxation measurements show a new kind of equi-
librium phase in the spi¥ = 10 molecular nanomagnetic &eA plateau in the susceptibility
results from a competition between the ordering of spins governed by thermodynamics and quan-
tum tunneling of the spins which tends to disorder the system. Very unusual dynamic behavior
is observed along the plateau, and the giant spins do not freeze even at very low temperature due
to tunneling. As a result the entropy remains extremely large.
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Nonexponential Magnetization Relaxation in a Manganese Single-Molecule
Magnet

A. Yamagucht, H. Mitamurd, N. Mori¢, T. Gotd", H. Ishimotd, M. Nakand, J. Yod,
D. N. Hendricksof, E. K. Brechirf, G. Christod

%The Institute for Solid State Phys., The Univ. of Tokyo, Kashiwa, Chiba, 277-8581, Japan

®Depart. of Mol. Chem., Grad. Sch. of Engineering, Osaka Univ., Toyonaka, Osaka 560-0043, Japan
“Depart. of Chem. and Biochem., Univ. of Calif. San Diego, La Jolla, CA 92093

dDepart. of Chem. and Mol. Struct. Center, Indiana Univ., Bloomington, IN, 47405

The magnetization relaxation in a tetranuclear manganese clustgpdinH) has been inves-
tigated with SQUID and Faraday magnetometer at 0.1 - 0.9 K. The relaxation curves in the
tunneling regime show the "square-root time” dependence for a short time after magnetization
reversal. This fact suggests the inter-cluster dipole interaction plays an important role for the
relaxation.

Magnetic Properties of Nanographite Disks Having Edge States

Kyoko Nakadé&, Katsunori Wakabayashi

2College of Science and Engineering, Aoyama Gakuin University, 1-1 Morinosato-Aoyama, 243-0123
Atsugi, Japan

®Graduate School of Advanced Sciences of Matter (ADSM), Hiroshima University, Higashi-Hiroshima
739-8526, Japan

We study the magnetic properties of nanographite disks, i.e., disk-shaped single-layer graphite
fragments on a nanometer scale. The edge states stemming from the zigzag edges make a sharp
peak in the density of states at the Fermi energy. The edge states lead to a Pauli spin suscep-
tibility with a Curie-like temperature dependence. The paramagnetic contribution of the edge
states competes with the diamagnetic orbital behavior. We discuss the magnetic susceptibility of
nanographite disks in relation to that of nanographite ribbons which are diamagnetic (paramag-
netic) at high (low) temperatures.

Nuclear magnetic relaxation of'H in molecular cluster magnet V; 5

Hayato Yonedd, Takao Got6, Yutaka Fujif, Bernard Barbara

2Graduate School of Human and Environmental studies, Kyoto University, Kyoto 606-8501, Japan
bDepartmentof Applied Physics, Fukui University, Bunkyo 3-9-1, Fukui 910-8501, Japan
“Laboratoire de Magéatisme Louis Bel, CNRS, BP166, 38042 Grenoble, Cedex9, France

The temperature dependence of the nuclear spin lattice relaxatiofftiofé H in S=1/2 molec-

ular cluster magnet ¥ has been measured below 3.5T, including the critical fi¢{g=2.9 T

where the ground state of the cluster spin changes fsga+1/2 for S=1/2 to S,=—3/2 for

higher level ofS=3/2. The relaxation rate T{, which decreases with decreasing temperature,

are well interpreted in terms of fluctuating field associated with thermal excitation of the cluster
spin. Around the very low field near the level crossing#atO for S=1/2, and around 2.9 T, T

becomes much less temperature dependent, which suggests the presence of another relaxation
mechanism associated with the level crossing.
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Unusual Magnetization Reversal of Mn12 Culster in Ultra-fast Sweeping Fields 25CP7

Tomohiro TanigucHi, Hiroyuki Nojiri¢, Keiji Takedd, Kunio Awagé

¢Department of Physics, Okayama University, Tsushimanaka 3-1-1, Okayama 700-8530, Japan
®Graduate School of Science, Hokkaido University, Sapporo 060-0810, Japan
“Graduate School of Science, Nagoya University, Nagoya 464-8602, Japan

A magnetization reversal of Mn12 Culster has been studied in ultra-fast sweeping magnetic
fields. Below 3 K, a jump of magnetization is found in magnetization process in pulsed fields.
A temperature dependence of magnetization saturates below the bloking temperature of 1.3 K.
Time and critical field of the reversal show a strong sweep velocity dependence. In the ultra-fast
limit, the reversal time shows a tedency of a saturation. A simaltaneous revesal of magnetizations
is found in two Mn12 molecule sites in which the directions of the easy axes are nearly orthogo-
nal each other. This behavior indicates a finite coupling between the nearest-neighbor molecules.
A strong influence of transverse fields is also found.

Linewidth of Single Photon Absorptions in Mn,,-acetate 25CP8

Beth Parkg, Lea Vaccé, Evan Rumbergér David N. Hendricksoh George Christou

2Physics Department, Colgate University, Hamilton, NY, USA
®Department of Chemistry and Biochemistry, University of California, San Diego, La Jolla, CA, USA
“Department of Chemistry, University of Florida, Gainesville, FL, USA

Quantum mechanical tunneling of the magnetic moment can be observed in several single
molecule magnets, including Mstacetate, but the tunneling mechanism is not entirely under-
stood. Itis likely that tunneling is related to defects in the crystal structure. These defects can
be studied through their effect on the inhomogeneous linewidth of single photon (intrawell) tran-
sitions. However, most previous studies of the linewidth have been performed on crystals that
have been pressed into pellets, which may introduce additional defects into the crystal structure.
We report on measurements of the linewidth on loose crystals using the method of time-domain
terahertz spectroscopy.

Magnetic Properties of the Noble Metal Nanopatrticles Protected by Polymer 25CP10

Yoshiyuki YamamotpTakahiro Miura, Yutaka Nakae, Toshiharu Teranishi, Hidenobu Hori

School of Materials Science, Japan Advanced Institute of Science and Technology (JAIST), 1-1 Asahidai,
Tatsunokuchi, Ishikawa 923-1292, Japan

Noble metal (Pd, Pt and Au) nanopatrticles protected by poly-N-vinyl-2-pyrrolidone (PVP) sam-
ples were synthesized by the reduction of the colloidal solution of metal salts in the presence of
the polymer PVP. Their magnetizations as a function of the diameter (2.3 - 3.8 nm) were inves-
tigated systematically using SQUID magnetometer. The observed magnetization curves clearly
obey the classical superparamagnetic process contrary to the bulk magnetism. These results
imply an occurrence of the ferromagnetic polarization in nanoparticles, although one might at-
tribute it to the spin polarization of the surface on these nanoparticles. We also carried out the
ESR andu ™SR measurements on Au nanoparticles with various protective polymer. The role of
the surface on the magnetic polarization will be discussed.
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25CP11 Transitions of magnetic orders and Kondo behavior in CgAl 4,

Y. Y. Cherf, C.R. Wang, M.N. Ow?, P.H. Huang, J. C. Hd

¢Institute of Physics, Academia Sinica, Taipei, Taiwan, ROC
®Department of Physics, Wichita State university , USA

The coexistence of a ferromagnetic order and an antiferromagnetic ordersiCeavith

T.=6.2K and Ty=3.2K respectively was reported earlier. Through the specific heat measure-
ments on a various sizes of £7d; nanoparticles, we investigated how these magnetic orders

are influenced by the size effect. For 1Q@OC@,AI 11 the ferromagnetic order continues to ex-

ist but with no emergence of the antiferromagnetic order at lower temperatures. As the size of
specimen further decreases to about #00no any form of magnetic order is observed as tem-
perature down to 0.5K, instead a low-temperature Kondo anomaly is exhibited. The evolutions
of magnetic order disappearance and the enhancement of Kondo interactions are described and a
possible scenario is given to illustrate the experimental data.

25CP12 Size effect on magnetic orderings in CEAl {4

C.R.WangY.Y. Chen, S. Neeleshwar, T. J. Hong, S. C. Tsai, Y. D. Yao

Institute of Physics, Academia Sinica, Taipei, Taiwan, ROC

Ce3Al; having an orthorhombic L&\l {; structure has a ferromagnetic transition at@.2K
followed by an antiferromagnetic order ai;¥3.2K. These transitions are associated with the
two different sites of Ceand Ce;. CeAl1; nanoparticles with average particle size about
1000Awere fabricated and studied by dc and ac magnetic susceptibility measurements. No an-
tiferromagnetic order was observed, whereas the existence of ferromagnetic order is verified by
the characteristic behavior of superparamagnetism between 3.3-6.2K. The smaller value of Curie
constant of 100&- Ce;Al; compared with the bulk may be associated with the disappearance
of antiferromagnetic order.

25CP14 Observation of avalanche effect of the spin reversal in MppAc by *>Mn NMR

Takao Got6, Takesi Koshib&, Takeji Kubd, Kunio Awagé, Bernard Barbara
Jean-Paul Boucher

“Graduate School of Human and Environmental Studies, Kyoto University, 606-8501, Japan

Physics Department, Faculty of Education, Nara University of Education, Nara 630-8528, Japan
“Department of Chemistry, Graduate School of Science, Nagoya University, Nagoya 464-8602, Japan
dLaboratoire de Magnetisme Louis Neel-CNRS, BP 166, Grenoble, France

¢Laboratoire de Spectrometrie Physique Universite J.F. , BP 87, Grenoble, France

By using®*Mn NMR, the avalanche effcet of the magnetization of the cluster was observed in
single crystal of MayAc between 0.1K and 1.6K in the field range from 0.7T to 1.5T, after
reversing the applied field. These results are consistent with the result of the measurement of
hysteresis curve of the magnetization. Considering that the strong NMR signal is always ob-
served instantaneuosly, it seems that there is no appreciable change in the temperature of the
sample during the reversal.
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Superparamagnetic Behavior of Lg_,Sr,MnO 3 Nanopatrticles in the MCM-41 25CP16
Molecular Sieve

Takayuki Tajiri Shinya Maruoka, Hiroyuki Deguchi, Seishi Takagi, Masaki Mito,
Yoshihisa Ishida, Shigemi Kohiki

Faculty of Engineering, Kyushu Institute of Technology, Kitakyushu 804-8550, Japan

La,Sr_.MnO3 nanoparticles dispersed in an amorphous silicate were prepared by calcinations
of molecular sieve soaked in precursor solution. Magnetic properties have been investigated by
the susceptibility and magnetization measurements. Superparamagnetic behavior of the nanopar-
ticles is observed both for the antiferromagnetic phased(1) and for the ferromagnetic phase
(z>0.1) at low temperatures. For the ferromagnetic phase, the superparamagnetic moment cor-
responds to the moment of the single-domain ferromagnetic particles, while for the antiferro-
magnetic phase, it corresponds to the noncompensated moment of two sublattice in the antifer-
romagnetic particles.

A Hysteresis Phenomenon in NMR Spectra of Molecular Nanomagnets Fe8: a 25CP17
Resonant Quantum Tunneling System

Tomoaki YamasakiMiki Ueda, Satoru Maegawa

Graduate School of Human and Environmental Studies, Kyoto University, Kyoto 606-8501, Japan

A molecular nanomagnet Fe8 with total spin= 10 attracts much attention as a substance which
exhibits the quantum tunneling of magnetization below 400 mK. We perfofidedMR mea-
surements for a single crystal of Fe8 in temperature range between 20 and 800 mK, to investigate
guantum states at low temperatures. It was revealed that spectra below 400 mK strongly depend
on the sequence of the applied field and those in positive and negative fields are not symmetric,
while they are symmetric above 400 mK. We discuss the origin of this hysteresis phenomenon
against magnetic field, relating to the initial spin state of Fe8 molecules, resonant quantum tun-
neling at energy level crossing fields between different eigenstatés-ef10 and'H nuclear

spin relaxation process.

Theoretical T; Calculation for Isotropic High Spin Molecules 25CP18

Zaher Salman

Technion-Israel Institute of Technology, Physics Department, Haifa 32000, Israel

We calculate the molecular-spif), temperatureX(), and field () dependence df/ T} for a lo-

cal magnetic probe coupled to an isotropic high spin molecule, based on spin-phonon interaction.
We compare the calculation to recent NMR ai8R experiments in CrGuS = 9/2), CrNig

(S = 15/2) and CrMny (S = 27/2). Although we can account for the high and intermediate
temperature regimes, the calculation is fundamentally different from the ddta-at0. Since

1/T7 must be due to coupling of the molecular spin to an external heat bath, and since phonon
contribution is ruled out at loW’, we conclude that at these temperatures hyperfine interactions
must play an important role in the molecular spin dynamic.
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Magnetic properties of NiO nanoparticles

Yuko Ichiyanagj Eriko Komatsu, Yoshihide Kimishima

Department of Physics, Yokohama National University, 240-8501 Yokohama, Japan

NiO nanoparticles were produced by annealing Ni(@Hkipnolayer-nanoclusters above 973 K

in air. Their diameters were estimated between 2 and 38 nm from X-ray diffraction patterns. In
the magnetization measurements superparamagnetic or ferromagnetic behaviors were observed
and characteristic properties of NiO nanoparticles were confirmed.

Reexamination of Macroscopic Quantum Tunneling Observed in Ferritin

Hiroaki Mamiyg Isao Nakatani, Takao Furubayashi

National Institute for Materials Science, Tsukuba 305-0047, Japan

We reexamine anomalous magnetic relaxations observed in ferritin in the Kelvin regime, the
presence of which has been regarded as evidence suggesting the existence of macroscopic quan-
tum tunneling of magnetic moment in antiferromagnetic nanoparticles. In this study, relaxation
curves from well-defined initial states were analyzed in detail. It was found that the relaxation
slows down when the system is cooled down. On the other hand, it is accelerated by the ap-
plication of field. These results are quantitatively consistent with the predictions for classical
superparamagnetic fluctuations. In other words, the results are not anomalous.

Cusp singularities in the magnetization curve of quantum spin systems

Takahiro YamamotoChikara Ishii

Department of Physics, Faculty of Science, Science University of Tokyo, Tokyo 162-8601, Japan

We present a detailed study of the magnetization cusp of the frustrated Kondo necklace model
andS = 1/2 bond-alternating two-leg ladder by means of analytical and numerical techniques.
Using a fermionic bond-operator formalism, we propose that the appearance of the cusps is
understood in terms of structure of the energy dispersion. We also discuss the critical behavior
of the magnetization near the cusp singularities. We confirm this theory by DMRG calculations.
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A New Mean Field Theory for Ising Spin-Fermion Model: 25CP24
Application to Diluted Magnetic Semiconductors

Masaru Kato

Department of Mathematical Sciences, Osaka Prefecture University,
Sakai, Osaka, 599-8531, Japan

We have investigated the ferromagnetic transition of an Ising spin-fermion model, where Ising
spins are located randomly and tight-binding fermions interact with the Ising spins via the ex-
change interaction. We extended the inhomogeneous mean field theory to include the local dy-
namics of fermions and applied to this model. We found the ferromagnetic transition occurs only
when the density of fermions is lower than that of the localized spins. Also the ferromagnetic
moment is not saturated because of localization of fermions due to the randomness. This result
is consistent with the CPA calculatidn.

M. Yagi et al, J. Luminescenc84, 523 (2001)

On the origin of Zener-exchange for Mn-doped Ill-V semiconductors 25CP25

Valery A. lvanoV, Predrag Krstajit, Francois M. PeetetsVictor FleuroV,
Konstantin A. Kikoirf

%Department Natuurkunde, UIA, Universiteitsplein 1, B-2610 Antwerpen, Belgium
®School of Physics and Astronomy, Tel Aviv University, Ramat Aviv, 69 978 Tel Aviv, Israel
“Physics Department, Ben-Gurion University, 84 105 Beer-Sheva, Israel

Recently, the higl¥- ferromagnetism was found imtype IlI-V:Mn semiconductors. The pre-
sented microscopic model explains the origin of deep and shallow levels induced by Mn and
derives the exchange interaction in the framewaork of the generic two-impurity Hamiltonian. The
impurities perturb the electronic spectrum of the host and generate resonances and localized mag-
netic moments. An indirect exchange between these moments arises as a result of interference
between the local perturbations and bears close similarity to the Zener exchange. The calculated
Curie temperatures for Ga-V:Mn (V=As, P, N) are in agreement with experiment.

Low temperature magnetization of Ph;_,Ce,Te 25CP26

Nei F. Oliveira, Jf*, Xavier Gratens, Valdir Bindilatti*, Zbignew Golacki

%Instituto de Fsica — USP , C. Postal 66318, 05315-9&b%aulo SP, Brazil
bInstitute of Physics, Polish Academy of Sciences, Al. buti%i2/46, 02—-668, Warsaw, Poland

The magnetization of tw®b; _,Ce,Te single crystals (withk = 0.48% and0.60%) was mea-

sured atl” = 20 mK with different field orientations. Magnetization steps (MST’s) arising from
Ce3t pairs were clearly observed for both samples. An isotropic MST observed at low fields
is associated with one type @fe3* pairs. Another structure of MST’s at higher fields, which
depend on field orientation, is attributed to a second kin@'©f" pairs with anisotropic ex-
change interaction. The present data, along with previous onebkn Ce,S andPb;_,Ce,Se,
strongly support that both types of pairs consist of nearest-neiglthdrsions. This singular
behavior has, so far, only been observed in these Ce-based IV-VI diluted magnetic semiconduc-
tors.
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Mechanism of Carrier-Induced Ferromagnetism

Masao Takahashj Kenn Kubd

¢Kanagawa Institute of Technology, 1030 Shimo-Ogino, Atsugi-shi, 243-0292, Japan
®Department of Physics, Aoyama Gakuin University, Setagaya, Tokyo 157-8572, Japan

Taking into account both random impurity distribution and thermal fluctuations of localized
spins, we have performed a model calculation for the carrier (hole) state,in.Ma,As by

using the coherent potential approximation (CPA). The result reveals tirébée in the band

tail of Ga_,.Mn_As is not like a free carrier but is rather virtually bounded to impurity sites. The
hopping of the carrier among Mn sites causes the ferromagnetic ordering of the localized spins
through the double-exchange mechanism. The Curie temperature obtained by using conventional
parameters agrees well with the experimental result.

Low temperature magnetization and exchange interaction irbn; _,Gd,Te

Valdir Bindilatti®, Xavier Graten%, Nei F. Oliveira, J&, Zbignew GolacKi

¢|nstituto de Rsica— USP , C. Postal 66318, 05315-9&b%aulo SP, Brazil
bInstitute of Physics, Polish Academy of Sciences, Al. bat@2/46, 02—-668, Warsaw, Poland

Recent literature has reported two exchange constants for Gd pas; inGd,Te: J =

—0.5 K, attributed to superexchange, aid~ —1 K, attributed a RKKY-type interaction.
According to this interpretation, the dominant mechanism is determined by the hole concentra-
tion. We report magnetization measurement2iainK on three Bridgman grown samples of
Sn;_xGdTe. Magnetization ramps consistent withrz —0.4 K are present in the experimental
traces of all three samples. However, one of the samples shows an additional ramp, consistent
with J = —1.1 K. The coexistence of the two types of Gd-pairs in a single sample is intriguing

in view of the current interpretation for the exchange mechanisms in this material.

Ferromagnetism in the new diluted magnetic semiconductor p-Bi ,Fe, Te;

Vladimir A. Kulbachinskif*, Alexander Yu. Kaminsk§i, Koichi Kinda?, Yasuo Narunii,
Ken-ichi Sugé, Petr Lostak, Petr Svanda
2Low Temperature Physics Department, Moscow State University, 119899, Moscow, Russia

®PRCMSEC, Osaka University, Toyonaka, Osaka 560-8531, Japan
¢University of Pardubice, 53210 Pardubice, Czech Republic

The ferromagnetic phase was found in the new diluted magnetic semiconductor of p-
Bis_,Fe, Tes (0<x<0.08) at a temperature. Tvhich increases with Fe contentup to T.=12 K

for x=0.08. The easy-axis for magnetization is parallel to the@stallographic axis. In n-type
samples Bi_,Fe,Seg ferromagnetic transition was not found down to 2 K. Clear de Haas-van
Alphen effect was observed. Frequency of oscillation decreases with Fe doping, that is Fe atoms
exhibit donor properties. With an increasing the contenf Fe atoms the value of the Seebeck
coefficienta increases.
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NMR study of enriched %Pt metal 25CP30

Haruhiko Suzuki, Eriko KobayasHi, Satoshi Ab&, Koichi Matsumoté, Irek Mukhamedshih
Alexander Egorot

“Department of Physics, Kanazawa University, Kakuma-machi, Kanazawa 920-1192, Japan
®Department of Physics, Kazan State University, Kazan 420008, Russia

The natural Pt metal has many isotopes. Among them bRt has the nuclear spin, 1=1/2.

The Pt metal is the ideal system to investigate the concentration dependence of the nuclear spin
order without changing the electronic properties. The NMR measurement was performed in the
enriched 98%4%°Pt metal. The value of {IT was the same as one in the natural Pt. However T

in the enriched Pt was shorter than one in the natural Pt. We also observed the magnetic field
dependence of JTin the enriched Pt. The nuclear spin order of the enrici{egt will be fully
discussed.

Magnetism of decagonal Aly sPd;51Mn 54 25CP31

D. Ray J. L. Gavilano, Sh. Mushkolaj, C. Beeli, H. R. Ott
Laboratorium fir Festlorperphysik, ETH lnggerberg, 8093 iIrich, Switzerland

We report the results of measurements’@l NMR spectra and the corresponding spin-lattice
relaxation rates as well as of the dc susceptibility of polycrystalline decagonal quasicrystalline
Algg sPdi21Mnyg 1. The temperature-variation of the magnetic susceptibi{ty) and the2” Al
NMR-spectra imply that a fraction of approximated§% of the Mn-atoms carry a magnetic
moment, and that a spin-glass-type freezing of these Mn moments occlifs=at12K. The

NMR spectra reveal two partially resolved lines for #hal nuclei, indicating that there are two
different sets of local environments for the Al-sites. Below 100K, the spin-lattice relaxation rate
Tfl(T) increases with a progressively increasing slope with decreasing temperature, indicating
a slowing down of the fluctuations of the Mn moments, as it is often observed in relation with
spin-glass freezing processes.

CoNMR in ErCo; 25CP32

H. Niki¢, M. Piepet, E. GratZ, K. Hensé, A. Hosef, N. Stuessér V. Paul-Boncol,
A.S. Markosyah

“Faculty of Science, University of the Ryukyus, Nishihara, Okinawa 903-0213, Japan
bInstitute for Experimental Physics, TU Vienna, Wiedner Hauptstrasse 8 -10, A-1040 Vienna, Austria

NMR measurements of’Co in ferrimagnetic ErCg have been carried out between 4.2 and
120 K and in external fields up to 8 T. The zero field powder spectrum at 4.2 K shows three
resolved lines at 21, 65, and 96 MHz. In a field along the c-axis the two lower frequencies
decrease, while the upper line increases smoothly at 10 MHz/T. It means that the Co-sublattices
form an antiferromagnetic structure, which is in contrast to the standard interpretation of the
neutron diffraction results. The temperature dependence of the upper line gives strong indication
that the Co-moment of this sublattice changes at 100 K discontinuously to a smaller value above
the metamagnetic transition at 100 K.
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Complex Magnetism in FeVSi

H. Nishihard, K. Ond*, K.U. Neumanf, K.R.A. Ziebeck, T. Kanomata

“Faculty of Science and Technology, Ryukoku University, Seta-oecho 1, Otsu 520-2194, Japan
®Department of Physics, Loughborough University, Loughborough, Leicestershire, LE11 3TU, U. K.
“Department of Applied Physics, Tohoku Gakuin University, Tagajo 985-8537, Japan

Magnetic susceptibility and'V NMR measurements are reported for two samples of Heusler-
type FeVSi; one was quenched after annealing at 1073 K (sample No.1) and the other was
quenched after annealing at 1123 K (sample No.2). The susceptibilities of both samples have
been found to depend strongly on static magnetic field applied. A new magnetic transition was
found at 300 K for the sample No.2. The origin of the NMR line width$'af is discussed to

be due to hyperfine fields from ferromagnetic iron clusters in both crystals.

133Cs Nuclear Spin-Lattice Relaxation on Field Induced Two-Step Phase
Transition in Singlet-Ground-State Antiferromagnet CsFeBr;

Tsuyoshi Nakamufg Takayuki Ishidé, Yutaka Fuijif, Hikomitsu Kikuchf*, Meiro Chib&,
Takeji Kubd, Yoshiyuki Yamamot6, Hidenobu Hori
2Department of Applied Physics, Fukui University, Fukui 910-8507, Japan

Physics Department, Faculty of Education, Nara University of Education, Nara 630-8528, Japan
¢School of Materials Science, JAIST, Ishikawa 923-1292, Japan

In order to study the spin dynamics associated with the field induced two-step phase transition,
we have performed an NMR experiment'diCs in CsFeBy under magnetic fields applied along

the c-axis. The phase transition temperatufgs andTy- were determined from the anomalies

in the temperature dependence of the nuclear spin-lattice relaxatioff;rate The transition
pointsTy; andTye9 thus obtained are consistent with those determined by the specific heat and
the magnetization measurement.

Observation of the orbital ordering in PrNiO 5

Takashi Saitt, Masaki Azumé&, Mikio Takand, Chiharu Uran®, Eiji Nishibori?,
Masaki Takaté, Makoto Sakata

%Institute for Chemical Research, Kyoto University, Gokasho, Uji, Kyoto, Japan

®ICR Kyoto Univ. and PRESTO-JST, Kawaguchi, Saitama, Japan

¢Cryogenic Center, University of Tokyo, Yayoi, Bunkyo-ku, Tokyo, Japan

4School of Engineering, Nagoya University, Furo-cho, Chigusa-ku, Nagoya, Aichi, Japan

PrNiOs exhibits a metal-insulator (MI) transition associated with antiferromagnetic ordering at
135 K, the mechanism of which being in controversy. The charge density distributions ingPrNiO
were shown by Maximum Entropy Method (MEM) analyses of the synchrotron X-ray powder
diffraction data above and below the MI transition temperature. As a result, it was suggested that
the orbital ordering was the origin of the Insulating behavior.

10
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Elastic Properties of Ferromagnetic Mott Insulator YTiO 3 25CP36

Takashi SuzukiHaruhiro Higaki, Isao Ishii, Masami Tsubota, Fumitoshi Iga
Department of Quantum Matter, ADSM, Hiroshima University, Higashi-Hiroshima 739-8530, Japan

YTiO3, which has a GdFeftype orthorhombic structure, has attracted interests because of a
Mott insulator with a ferromagnetic transition’gt ~ 29 K. We have measured temperature de-
pendence of elastic moduli for a high-quality single-crystal of YsTiBing an ultrasonic phase-
comparison technique, and found an anomalous enhancement’Helowhe C44 mode, which

is the linear response to thg, strain. This result suggests that the ferromagnetic ordering has
relevance to an orbital ordering of theelectront,, state for a cubic symmetry.

Thermal expansion measurement of ferro-quadrupole ordering in HoB 25CP37

T. Yamagucht, M. Akatsut, Y. Nemotd, T. Gotd', S. Nakamurg S. Kunif

“Graduate School of Science and Technology, Niigata University, Niigata 950-2181, Japan
bCenter for Low Temperature Science, Tohoku University, Sendai 980-8577, Japan
¢Graduate School of Science, Tohoku University, Sendai 980-8578, Japan

Rare-earth hexaboride HgBhows a ferro-quadrupole ordering 6f,.,0, and O, with I'5
symmetry atl'g = 6.1 K. The elastic consta@, shows a huge softening of 80% abdlg. The
structural phase transition from cubic to trigonal/aj is characterized by the spontaneous strain,
€yz=€.0=Exy, Which is caused by the ferro-quadrupole orderinggt=0.,=0,,. In order to
examine the order parameter in HpBve have performed the thermal expansion measurements
along [001] as well as [111] directions. The lattice length along [111] shrinks apprecdidlily

= -4.5x1073. This result confirms the cubic-trigonal transitionB¢ obtained by the neutron
scattering experiments.

Ultrasonic Study of Antiferro-quadrupole Ordering in HoB ,C, 25CP38

Tatsuya YanagisawaYuichi Nemotd, Terutaka Got®, Shingo Miyatd, Ryuta WatanukK;
Kazuya SuzukKi

“Graduate School of Science and Technology, Niigata University, Niigata 950-2181, Japan.
®Graduate School of Engineering, Yokohama National University, Yokohama 240-8501, Japan.

Elastic properties of the ternary rare earth compound XBBvith a tetragonal structure have

been investigated by ultrasonic measurements. The elastic constants of the transverse modes
exhibit considerable softening below about 40 K towards the antiferro-quadrupole pliase at

= 5.0 K. In order to analyze the quadrupole susceptibility, we assume a model consisting of

a ground E-doublet and an excited A or B-singlet. These softenings are commonly enhanced
associated with increasing ultrasonic attenuation coefficients in the ordered phase IV.
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25CP39

25CP40

25CP42

Elastic Properties of the Kondo Compounds Cgla;_,Bg (x=0.75 and 0.70)

Mitsuhiro Akats¢, Yuichi Nemotd, Terutaka Got®, Osamu Suzukj Shintaro Nakamufa

Satoru Kunif

“Graduate School of Science and Technology, Niigata University, Niigata 950-2181, Japan
®Nanomaterials Laboratory, National Institute for Materials Science, Tsukuba 305-0003, Japan
¢Center for Low Temperature Science, Tohoku University, Sendai 980-8577, Japan

dGraduate School of Science, Tohoku University, Sendai 980-8578, Japan

In order to elucidate the character of phase IV in.lGe_.Bg (x = 0.75, 0.70), we have made
ultrasonic and thermal expansion measurements at low temperatures. The huge elastic softening
and considerable attenuation of the transv&@gemode are commonly observed in phase IV

of both compounds. An expansion along [100] and a shrink along [111] in phase IV of both
compunds indicate the lattice distorition from cubic to trigonal structure. Candidiates for an
order parameter in phase IV are argued.

Mechanism of Resonant X-Ray Scattering in DyBC,

Tatsuya Nagat Jun-ichi Igarashi

“Faculty of Engineering, Gunma University, Kiryu, Gunma 376-8515, Japan
®JAERI-SRRC/SPring-8, Sayo-gun, Hyogo, 679-5148, Japan

For making clear the relation between the resonant x-ray scattering (RXS) signal and the
guadrupole order, we calculate the RXS spectra near thiepyabsorption edge in the antiferro-
quadrupole (AFQ) ordering phase of Dy®,. Using a microscopic model that tHg states of

Dy are atomic while théd states form an energy band with a reasonable density of states, we ob-
tain sufficient RXS intensities on the AFQ superlattice spot assuming the quadrupole order in the
4f states but without any lattice distortion, in good agreement with the recent experiment. The
present result demonstrates the mechanism that the intensity is brought about by the modulation
of 5d states through the anisotropic term of the4 f Coulomb interaction.

X-ray measurement for the orbital ordering materials

Shumsun Naher BaguinH Suzukf, M Mizuno?, y xue?, M Kasayd, S Kuni?, T Kitai®

2Department of Physics, Kanazawa University, Kakuma-machi, Kanazawa, 920-1192, Japan
®Department of Physics, Tohoku University, Sendai 980-77, Japan
“Department of Electrotecnology,K.l.T,Kitakyushyu 804-0015,Japan

By using our developed x-ray diffraction measuring system below 1K, we have studied the orbital
ordering materials of PrPtBI, GesLag 25B¢ and PrPh. The ground state of the cubic semicon-
ductor compound PrPtBi is a non-magnetic doublet. To investigate whether the phase below the
transition temperature=1.35K is AFQ or FQ type, we have studied this material. The split-
ting of the (400) reflection peak was observed below the transition temperature. The ground state
of Cey 75Lap.25B¢ is a quartet. The Phase between 1.4K and 1.7K is still unknown. Below the
transition temperature 1.7K, we have observed that the FWHM decreases and the intensity of the
x-ray peak are increases.
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Cu K-edge resonant X-ray scattering in KCuk 25CP43

Manabu Takahashi Jun-Ichi Igarashi

¢Institute of Engineering, Gunma University, Kiryu, Gunma 376-8515, Japan
bJapan Synchrotron Radiation Research Institute, Sayogun, Hyogo 679-5198, Japan

We study the Cux-edge resonant x-ray scattering (RXS) spectra in KOuwfFusing LDA+U

band structure calculation. The calculated spectra show good agreement with the experiments.
We discuss the origin of the RXS intensity by connecting with the crystal and electronic struc-
tures. The RXS intensity in the maiki-edge region reflects mainly the Jahn-Teller distortion,
while that in the prek’-edge region the CBd orbital polarization. The effect of the quadrupole
transition is found to be one order of magnitude smaller than the dipole transition.

Quadrupole and magnetic spin-lattice relaxation o Bi in Bi ;,Ge;01, 25CP44

E.N. Morozové&, A.A. Gippius?, D.F. Khozee?, V.G. Orlo’, M.P. ShlikoV, Yu.F. Kargirf

“Moscow State University, 119899, Moscow, Russia
YRussian Research Center Kurchatov Institute, 123182, Moscow, Russia
¢Institute of General and Inorganic Chemistry, RAS, 117907, Moscow, Russia

The nuclear spin-lattice relaxation was studied in thg@0;, single crystal by?*?Bi NQR.
Experimental recovery curves for 8°Bi NQR transitions of nuclear spin 1=9/2 in the temper-
ature range 10-230K were described by the single effective spin-lattice relaxation timehe
temperature dependence of 17Wwas close to T law with n=2.4-2.7. Theoretical treatment was
given for the nuclear spin-lattice relaxation in the multi-level system for the case of single-axial
crystalline electric field. Both quadrupole and magnetic mechanisms of relaxation were taken
into account. It was shown that magnetic mechanism contributes noticeably to the spin-lattice
relaxation in BiGe;O5 at T<50K.

On the Quadrupole Ordering in PrPb; 25CP45

Hiroumi Ishii®, Yoshinobu Kosakj Tatsuya Kawae

2Graduate School of Science, Osaka City University, Osaka 558-8585, Japan
bFaculty of Engineering, Kyushu University, Fukuoka 812-8581, Japan

PrPh; is known as a prototype system showing antiferro-quadrupole oredering (AFQO) below
To =0.4K. The ground state is non-magnefig doublet states, which is accompanied by
guadrupole moments. AFQO is brought by spontaneous splitting of th@oublet states. In
PrPly, excitedl'y triplet states lie abové’s states with splitting of 19K. Then, at and below
T, we can neglect the states other than fhedoublet states and regard them as two states of
spin 1/2. The quadrupole interaction between two Pr ions turns to th€ B[MHamiltonian. This
correspondence allows us to discuss theToproperties as well as the impurity effect of PgPb
Nuclear spin ordering coming about on the AFQO is also discussed.

T. Kawae, M. Shimogai, M. Mito, K. Takeda, H. Ishii, and T. Kitai, Phys. Rev. B65, 012409 (2002).
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25CP46

25CP47

25CP48

Phonon anomaly in the inorganic spin-Peierls compound CuGe®

M. Nishi?, Y. Fuijii®, H. Kadowakt, S. Katané, K. KakuraF, J. Akimitsf!

¢NSL, ISSP, University of Tokyo, 106-1 Shirakata, Tokai, Ibaraki, 319-1106, Japan
®Dep. Phys. Tokyo Metropolitan University, Minamiohosawa, Hachiohji, Tokyo, Japan
¢ASRC, JAERI, Tokai, Ibaraki, 319-1195, Japan

4Dep. Phys. Aoyama-Gakuin Univ., Chitosedai, Setagaya-ku, Tokyo 157-8572, Japan

By the inelastic neutron scattering experiment the longitudinal optical phonon branch (b*-LO)
was measured at (030) and E=1 meV. The temperature dependence of the integral intensity de-
creases exponentially below 150 K. This anomalous phenomena is related to the spin-Peierls
transition at 14 K that can be explained as not translation type but as order-disorder type of
oxygen atoms.

Effects of quantum lattice vibration on the spin-Peierls transition

Hiroaki Onishi Seiji Miyashita
Department of Applied Physics, School of Engineering, University of Tokyo, 7-3-1 Hongo Bunkyo-ku,
Tokyo 113-8656, Japan

The lattice degree of freedom is quantized in a Monte Carlo study of S=1/2 spin-Peierls transition.
The lattice deviation is treated as continuous variable and we used the method introduced Hirsh
et al. We combined the loop algorithm spin part and thus we can study the properties even at
low temperature. First we study the ground state lattice fluctuation where the system shows a
characteristic structure function. We also study the mass dependence of the physical quantities,
e.g. the magnetic susceptibility. For large mass, the system shows the same behavior as the case
of the classical lattice vibration. On the other hand, for light mass, the susceptibility coincides
with the uniform (constant coupling) spin system. We investigate the physical mechanism of this
behavior and propose the picture ‘quantum narrowing’.

Enhancement of the Thermal Conductivity in gapped Quantum Spin Chains
Keiji Saito, Seiji Miyashita

Department of Applied Physics, Graduate School of Engineering University of Tokyo, Bunkyo-ku, Tokyo
113-8656

We study mechanism of magnetic energy transport, motivated by recent measurements of the
thermal conductivity in low dimensional quantum magnets. We point out a possible mechanism
of enhancement of the thermal conductivity in gapped magnetic system, where the magnetic en-
ergy transport plays a crucial role. We study thermal conductivity in spin systems using quantum
master equation. This mechanism gives an interpretation for the recent experiment of CuGeO
where the thermal conductivity depends on the crystal direction. We also discuss the possibility
of ballistic energy transport in alternate spin chains considering the Green-Kubo formula.
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Magnetic ordering of quasi-1 D S=1/2 Heisenberg antiferromagnet Cu-benzoate 25CP49
at sub mK temperatures

Y. Karaki®, R. Masutontt, M. Kubota, H. Ishimotd, T. Asand, Y. Ajiro®

%Institute for Solid State Physics, University of Tokyo, 5-1-5 Kashiwanoha, Kashiwa-shi 277-8581, Japan
®Department of Physics, Kyushu University, 6-10-1 Hakozaki, Fukuoka 812-8581, Japan

We have measured ac susceptibility and magnetization of quasi=llZPSHeisenberg antiferro-
magnet Cu-benzoate at temperatures down to 0.2mK by Cu nuclear demagnetization refrigration.
A sharp susceptibility peak is observed at 0.8mK under an earth field. The susceptibility peak
shows 3D ordering of linear chains coupled by weak magnetic interactions between chains.

Low-Temperature Zigzag Charge Ordering Structure of o’-NaV,05 25CP50

H. Sawé, Y. WakabayasHi E. Ninomiy&, T. Ohamé, H. Nakad, Y. Murakamf,
K. Ohwadd, Y. Fujii¢, Y. Nodé, M. Isobé, Y. Uedd

2Photon Factory, Institute of Materials Structure Science, KEK, Tsukuba 305-0801, Japan
bGraduate School of Science and Technology, Chiba University, Chiba 263-8522, Japan
¢Graduate School of Science, Tohoku University, Sendai 980-8577, Japan

4|SSP, University of Tokyo, Kashiwa 277-8581, Japan

The low-temperature (LT) superstructure of N@¢ was determined by synchrotron radiation
X-ray diffraction. Below the phase transition temperature at 34 K, the LT structure is monoclinic.
It was determined that the LT structure(is— b) x 2b x 4c¢ with the space groupl112, where

a, b andc represent the high-temperature orthorhombic unit cell. The valence estimation of V
ions shows that the V sites are clearly separated into two group$'ofid \P+ with a zigzag
charge-ordering pattern.

Random Quantum Chain System: Mixture of S = 1/2 Antiferromagnetic Chains 25CP51
with Uniform and Alternating Couplings

Yoshitami Ajiro®, Tadashi Wakisaka Hiromasa ItoA, Kousuke Watanalfe Yuji Inagakf*,
Takayuki Asan6, Masaki Mit@, Kazuyoshi Takeda Hiroyuki Mitamuré, Tsuneaki Gotb

2Department of Physics, Kyushu University, Fukuoka 812-8581, Japan
bDepartment of Applied Physics, Kyushu University, Fukuoka 812-8581, Japan
¢Institute for Solid State Physics, University of Tokyo, Kashiwa, Chiba 277-8581, Japan

Cu(y-pic)eCla;Bro( 5 (0<x<1) [y-pic=4-Methylpyridine] is a5 = 1/2 Heisenberg antifer-
romagnetic uniform#{ = 0) or alternating £ = 1) chain system. We report the results of
susceptibility, high-field magnetization, and ESR measurements of the mixed systems in which
the alternating ratio as well as the intrachain interaction is systematically changed. The effect of
randomness on the ground state properties is discussed.
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25CP52

25CP53

25CP54

Effect of Staggered Field inS = 1/2 Antiferromagnetic Chain:
Copper Pyrimidine

Takayuki Asan6, Daisuke Nomurd, Yuiji Inagak#*, Yoshitami Ajird?, Hiroyuki Nojiri®,
Yasuo Narunfi, Koichi Kindo®, Takayuki Ishidd, Takashi Noganfi

2Department of Physics, Kyushu University, Fukuoka 812-8581, Japan

®Department of Physics, Okayama University, Okayama 700-8530, Japan

°KYOKUGEN, Osaka University, Toyonaka, Osaka 560-8531, Japan

4Department of Applied Physics and Chemistry, University of Electro-Communications, Chofu, Tokyo
182-8585, Japan

We report electron spin resonance and magnetization measurements$f=thé/2 antifer-
romagnetic Heisenberg chain Cu pyrimidine, [RM(NGO;)2-(H20)2],,(PM=pyrimidine). The
effect of staggered fields due to both the alternagrignsor and the Dzyaloshinskii-Moriya
interaction is clearly observed.

Magnetic Properties of Bond-Alternating Quantum Spin Chain Systems:
(CH3)2NH2CUX3(X:C|,Br)

Yoshitami Ajiro?, Kenji Taked, Yuji Inagaki*, Takayuki Asan®, Masaki Shimogdi
Masaki Mitd’, Tatsuya Kawde Kazuyoshi Takeda Takuo Sakofy Hiroyuki Nojiri,
Mitsuhiro Motokawé&

2Department of Physics, Kyushu University, Fukuoka 812-8581, Japan
®Department of Applied Physics, Kyushu University, Fukuoka 812-8581, Japan
¢Institute for Materials Research, Tohoku University, Sendai 980-8577, Japan

The magnetic behavior of uniform spin 1/2 quatnum Heisenberg chains has been well docu-
mented, for both ferromagnetic (F) and antiferromagnetic (AF) exchange coupling. We are in-
terested in a bond-alternating chain system in which F and AF couplings are comparable. Our
model substances are DMACuyXvhere DMA=(CH;),NH, and X=Cl and Br. We report the
results of ESR, magnetic susceptibility, specific heat, and high-field magnetization.

Magnetic Property of Ba,CoGe, O,

Takashi SatpTakatsugu Masuda, Kunimitsu Uchinokura

Department of Advanced Materials Science, the University of Tokyo

We studied a two-dimensional antiferromagngtH 3/2), B CoGe 07, which is isostructural

to S = 1/2 antiferromagnet, B&uGeO;. A single crystal of BaCoGeO; was obtained and

the magnetization and heat capacity measurements were performed. A weak ferromagnetism is
observed below 6.7 K in B&€0Ge 07, while BaaCuGe Oy is a two-dimensional spiral antifer-
romagnet due to Dzyaloshinskii-Moriya interaction [1]. The different spin structures between
Ba,CoGeO; and BaCuGeO; are presumed to be due to the different spatial configurations of

D vector.

[1] A. Zheludevet al., Phys. Rev. B4, 15163 (1996)ibid. 59, 11432 (1999).
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Raman-Scattering Study on Revival of the Spin-Peierls Transition in Heavily 25CP55
Mg-Doped CuGeO; under High Pressures

Y. Tanokurd, Y. Oond', H. Kuroe®, T. Sekiné&, T. Masud4, K. Uchinokurd

@ Department of Physics, Sophia University, Tokyo 102-8554, Japan
b Department of Advanced Materials Science, The University of Tokyo, Tokyo 113-8656, Japan

Raman-scattering study has been carried out in 3.5% Mg-doped Gu@g8als under high
pressures at low temperatures. This sample does not undertake the spin-Peierls (SP) transition
at ambient pressure. The folded phonon modes and the two-magnetic-excitation bound state,
however, appear under high pressures. The SP gap mode is also observed. These facts show that
the SP phase transition is revived by applying pressures. We observe a new phonon peak above
2.8 GPa together with the SP gap and the folded phonon modes at low temperatures, indicating
a pressure-induced structural phase transition. This new peak remains observable fadkabove

We propose &-1" phase diagram for this sample.

Magnetism of a New Spin Gap Material 25CP56

Takatsugu Masuddaiki Sakaguchi, Kunimitsu Uchinokura

Department of Advanced Materials Science, the University of Tokyo

We obtained new spin-gap materials, NaV(\W}9and LiV(MoO,),. The magnetic ion is ¥~

(3c?, S = 1). NaV(WQ,), is isostructural to Naln(WQ)-, [1]. A zigzag chain of VQ octahedra

is along thec axis and the spin chain is separated by a zigzag chain of Ma@hedra in the

direction. The #* - V31 distance along thé axis is about twice as long as that of thaxis

and, therefore, the system is expected to be quasi one-dimensional spin system. We measured the
magnetic susceptibility and heat capacity on the polycrystalline samples of these materials. The
susceptibility of both materials shows a drastic decrease at low temperature and the existence of
spin gap is concluded.

[1] P. V. Klevtsov et al., J. Solid State Chem. 2, 278 (1970).

Low-temperature structure of NaTiSi,Og with a spin-singlet ground state 25CP57

E. Ninomiy&, M. Isobé, Y. Ued&, M. Nishi¢, K. Ohoyamd, H. Saw4, T. Ohamé

2Graduate School of Science and Technology, Chiba University, Chiba 263-8522, Japan

®Material Design and Characterization Laboratory, ISSP, University of Tokyo, Kashiwa 277-8581, Japan
°Neutron Scattering Laboratory, ISSP, University of Tokyo, Tokai 319-1106, Japan

dInstitute for Materials Research, Tohoku University, Sendai 980-8577, Japan

¢Photon Factory, Institute of Materials Structure Science, KEK, Tsukuba 305-0801, Japan

NaTiSkOg is a spin-1/2 system in the quasi-one-dimensional magnets, pyroxene family. We
observed a phase transition at 210K, which was accompanied by the structural change and the
spin-singlet formation. The structure of the low temperature phase was studied by x-ray and
neutron powder diffraction. We obtained an evidence for the formation*dtTi** dimers. We

will discuss the relevance to a spin-Peierls like phase transition.
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25CP58

25CP59

25CP60

Nuclear magnetic relaxation of'°F in S=1/2 bond-alternating organic compound
FsPNN

Konami lzumf, Takao Got6, Yuko HosokosHi, Jean-Paul Bouchér

2Graduate School of Human and Environmental studies, Kyoto University, Sakyo-ku, Kyoto 606-8501
bInstitute for Molecular Science, Okazaki, Japan
“Laboratoire de Spectrometrie physique Universite Joseph Fourier, Grenoble 1 BP87, France

An organic compoundfPNN is a good candidate fé=1/2 bond-alternating energy-gap system,
which has two critical fields of{s1 =2.5 T andH2 =6.5 T. The nuclear magnetic relaxation
rate 11} of 1F for the critical field region K1 < H < Hc2) exhibited power-law behavior like
Tfle—o-6 below 1 K, deviating appeciably from the trend of rather moderate decrease with
decreasing temperature, which may be an evidence for the realization of Luttinger-liquid state.
The new splitting of resonance lines and an anomalous increalélélirappears around 0.2 K,
which suggests an onset of 3D long-range order.

Anomalous two-stage spin-flop transition in BaCuySi,O~

Ichiro Tsukad&, Jun-ichi Takey#, Takatsugu MasudaKunimitsu Uchinokur,
Andrey Zhelude¢

2Central Research Institute of Electric Power Industry, Komae-shi Tokyo 201-8511, Japan
®Department of Advanced Materials Science, The University of Tokyo, Bunkyo-ku Tokyo 113-8656, Japan
¢Solid State Division, Oak Ridge National Laboratory, Oak Ridge, TN 37831-6393, USA

An anomalous two-stage spin-flop transitions in antiferromagnet BaigD; (17" = 9.2 K) has

been investigated in detail. The magnetic field applied along direction (an easy axis) induces

the spin-flop transition alf.; = 2 T followed by the second one &t = 4.9 T. At H.; spin flops
roughly to theb axis, and then switches its direction to #hexis atH .. This behavior can be
neither understood by a conventional spin-flop theory nor explained by the competition between
symmetric inter-chain and antisymmetric DM interactions as was previously predicted. Oak
Ridge National Laboratory is managed by UT-Battelle, LLC for the U.S. Department of Energy
under contract DE-AC05-000R22725.

Zero-field Cooled Specific Heat of Stage %'eC'; Intercalated Graphite

Mohammed Z. Tahar

Department of Physics, State University of New York College at Brockport, Brockport, NY 14420

Previous ac and dc magnetic susceptibility and specific heat measurements on ferric chloride
intercalated graphite compounds, in the temperature raige: 7' < 4.2 K and a magnetic

field H ~ 0.5G, have shown them to undergo a phase transiidnS K, for all stages 1 through

6 and 8. Here, specific heat measurements on a stage 5 sample, that was cooled in zero magnetic
field as generated byametal magnetic shield, have been carried out down to below 0.5 K. In
these measurements the specific heat anomaly is lowered to the temp€&raturd K. Further,

the removal of the magnetic shield does not restore the higher temperature anomaly, even after
the sample’s temperature was raised above 10 K. The data also Sfiobehavior above 1.5 K

for the lattice componentp ~ 150 K), which is indicative of &D phonon spectrum.
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Temperature and Magnetic-Field Dependencies of Magnetic Excitations of 25CP61
Spin-Pair System KCuCk

Naoshi SuzukiYuko Fujimoto, Kumiko Ogawa
Graduate School of Engineering Science, Osaka University, Toyonaka, 560-8531, Japan

Temperature and magnetic-field dependencies of magnons of a spin-pair system; k@&uCl
investigated by the pair mean-field approximation. As for the temperature dependence the lowest
magnon energy (gap energy) shows significant softening as temperature is lowered. However, the
softening is incomplete, or the gap remains finite, dowfi'te 0 K, and hence no long range
order is occurred. When magnetic field is applied, it acts to suppress the gap energy. As the
results complete softening is occurred at finite temperatures for a certain range of magnetic field
strength, and a long range order is realized. Occurrence of long range order under magnetic field
in KCuCls has been confirmed experimentally and the lower and upper critical fields & K
estimated by us are in good agreement with the observations.

Impurity doping effects in Haldane gap system ¥%BaNiO; 25CP62

Toshimitsu It@, Hidenori Takagt-®

2Correlated Electron Research Center (CERC), AIST, 1-1-1 Higashi, Tsukuba, Ibaraki 305-8562, Japan
®Dept. of Advanced Materials Science, Univ. of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-8656, Japan

Impurity (and carrier) doping is a powerful probe to understand novel quantum spin liquid state
realized in the Haldane gap system through a variety of impurity induced phenomena; i) edge
spins, their exchange interaction (with impurity spins), and finite chain effect, and ii) possible
antiferromagnetic ordering as observed in spin Peierls and spin ladder systems. We will present
new features observed in the specific he@f'G7) of Mg (honmagnetic impurity) and Ca (S=1/2
carrier) doped ¥BaNiO; single crystals under magnetic fields applied parallel to three crystal-
lographic axes of the crystals. These results indicate that the understanding of edge state is still
far from complete.

Field—Induced Magnetic Ordering in TICuCl 5. Lattice Deformation and Features 25CP63
of First—Order Transition.

O. Vyasele¥, M. Takigawd, A. VasilieV’, A. Oosaw4, H. Tanakéa

%|nstitute for Solid State Physics, University of Tokyo 5-1-5 Kashiwanoha, Kashiwa, Chiba 277-8581,
Japan

®Department of Low-Temperature Physics, Moscow State University, 119899 Moscow, Russia
“Department of Physics, Tokyo Institute of Technology, Oh-okayama, Meguro-ku, Tokyo 152-8551, Japan

We report on the NMR and strain—gauge study of the field—induced magnetic ordering in a zigzag
chain spin—gap material TICu§lwhich is understood as Bose—Einstein condensation of dilute
magnons. The results indicate lattice distortion at the transition. Moreover, NMR shows that
the build—up of the magnetic order is discontinuous, and that the ordered and disordered phases
coexist at the phase boundary. This indicates that the transition, which is magnetic by nature, has
first—order features.
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25CP64

25CP65

25CP66

NMR Study of Magnetic Structures in NH,CuCl;

Yoshiyuki Shimaoké, Takao Got6, Katsuaki Kodam3 Masashi Takigawa
Hidekazu Tanaka

2Graduate School of Human and Environmental studies, Kyoto University, Sakyo-ku, Kyoto 606-8501
bInstitute for Solid State Physics, The University of Tokyo, Kashiwa 277-8581
“Department of Physics, Tokyo Instutute of Technology, Oh-okayama, Meguro-ku, Tokyo 152-8551

In order to clarify the magneic structure of NEUCl, nuclear magnetic resonance and relax-

ation of I°N (1=1/2) were measured, using an enriched single crystal, in the field regions below
the first critical field Ho;= 5 T and on the first magnetization plateau abéfg,. From the
temperature dependencies of the NMR spectrum]éﬁd obtained from 1.4 K to 120 K, it is
proposed that magnetic moments associated with triplet state of one Cu-dimer appears per every
four Cu-dimers along the-axis up to 8.5 K in both field regions. Such a magnetic structure
seems to change at higher temperatures, thus suggesting that this sytem exhibits some magnetic
phases depending on the values of external field and temperature.

Tunneling Experiments on Manganites and Cuprates in Normal State

Vladimir M. SvistunoV, Yurii F. Revenkd, Mikhail A. BelogolovskiF,
Alexander |. Khachaturdy Alexander Yu. GerasimenKpEiji Hatta

%Donetsk A.Galkin Institute for Physics & Technnology, Academy of Sciences, Donetsk 83114, Ukraine
®Nanoelectronics Laboratory, Hokkaido University, Sapporo 060-0813, Japan

Conductance data for LaCa(Sr) manganites / Bi2212 cuprates - natural barrier - Ag are presented.
Small deviations from the overall parabola-like dependence on voltage were revealed. An impor-
tant role of outdiffusion of the weak Cu-O and Mn-O bond oxygen is shown. It is demonstrated
the presence of the broad range of high energy excitations that are localized in barrier and tran-
sition regions of tunnel contacts. Results for spectral function of electron-phonon interaction of
metaloxides are in qualitative agreement with the data from neutron and Raman experiments.
The possible effect of these exitations on the TMR is analysed.

The Enhancement of TMR in Ferromagnetic SET

Ryouiji Matsudé&, Akinobu Kand4, Youiti Ootuk&

2School of Science, University of Tokyo, Hongo, Tokyo, 113-0033 Japan
bInstitute of Physics, University of Tsukuba, Tsukuba, 305-8571, Japan

Several years ago, we found the tunnel magnetoresistance (TMR) of a single-electron transistor
made of Ni and Co was greatly enhanced when the Coulomb blockade was effective at low tem-
peratures. Later, similar enhancement was reported in granular film of ferromagnetic metal. In
this paper, we will report the subsequent experimental results on this subject. We investigated
how the enhancement changes as a function of the tunnel resistance, and found that the same fac-
tor of enhancement exists even for very resistive devices, which is not explained by the theories
of enhancement based on the higher-order tunneling.
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Exact-diagonalization Study of Thermoelectric Response in Strongly Correlated 25CP67
Electron Systems

Wataru KoshibagSadamichi Maekawa
Institute for Materials Research, Tohoku University, Sendai 980-8577, Japan

We have studied the thermopower and resistivity based on the Hubbard model with strong on-site
Coulomb interaction and orbital degeneracy by using exact diagonalization method. It is shown
that the thermopower is strongly enhanced by the spin and orbital degrees of freedom, but the
resistivity is significantly less affected. We apply our theory to the thermoelectric response of
NaCg 04 where the large thermopower and low resistivity have been discovered by Tesaisaki

al. [Phys. Rev. B56, R12685 (1997).] Our theory suggests that the spin and orbital degeneracy
of 3d electrons is responsible for the large thermopower in N&CoA key for the strategy of

new thermoelectric materials in transition metal oxides is proposed in the light of the theory.

Electrical Resistivity and Photoemission Spectra of (La_,Ca,O)Cu;_,Ni,S 25CP68

K. Takasé, T. Shimiz\#, K. Makihar&, Y. TakahasHi, Y. Takand, K. Sekizaw4, H. Satd,
H. Negish?, A. Wadd, Y. Kuroiwa®, S. Aoyagf, A. UtsumF, A. Ino®, H. Namatam®g
M. Taniguch?

2College of Science and Technology, Nihon University, Tokyo 101-8308, Japan
®Graduate School of Science, ADSM, HSRC, Hiroshima University, Higashi-Hiroshima 739-8526, Japan
¢Department of Physics, Okayama University, Okayama 700-8530, Japan

Temperature dependence of electrical resistivity of layered oxysulfide {C&.O)Cu _,Ni,S
changes from semiconducting to metallic character wiuccessively, accompanied with the
appearance of new density of states in the vicinity of Fermi energy found in photoemission
spectra. The sample of= 0.03 shows a semiconductor to metal transition with no specific heat
anomaly at 150 K. This may be attributed to the anisotropic resistivity caused by insulating LaO
layer and metallic Ni-doped CusS layer. A resistivity increase proportional t6 isgpbserved

for z = 0.03 ~ 0.06 at low temperature.

Thermal Transport of Cr-doped Double-Layered LaSrsMn ;0 25CP70

M. Matsukawé, E. Kikuchi*, M. Yoshizaw4, R. Suryanarayandh A. Revcolevsch
N. KobayasHi

“Faculty of Enginnering, lwate University, Morioka 020-8551, Japan
®Laboratoire de Physico-Chimie de L‘etat Solide, Unversite Paris-Sud,91405 Orsay, France
¢Institute for Materials Research, Tohoku University, Sendai 980-8577,Japan

We have studied thermoelecric power (S) , magnetization and magnetoresistance of
LaSkpMn,_,Cr,O; compounds (y=0.1, 0.2 and 0.4). For the parent material NSOy, it

is well known that the coexistence of metallic A-type antiferromagnetic (AF) phase and CE-type
charge order (CO) phase is essential to understand the transport properties. Near the AF/CO
transition temperature, the observed peak in S shifted to lower temperatures with Cr-doping. The
Cr-doping at Mn-site in layered manganite systems did not cause such a dramatic influence as
the insulator to metal transition in cubic manganites. This finding is discussed on the basis of
two-phase separation .
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25CP71

25CP72

25CP73

uSR STUDIES ON THERMOELECTRIC OXIDES

Jun Sugiyam® Jess H. Brewér Eduardo J. AnsaldoH. ltahar&, S. Hirand, T. Tant*

%Toyota Central R&D Labs., Nagakute, Aichi, 480-1192, Japan
CIAR, Univ. of British Columbia and TRIUMF, Vancouver, BC, Canada V6T 2A6
¢Univ. of Saskatchewan (retired), Saskatoon, Saskatchewan, Canada S7N OWO0

To investigate the role of magnetism on transport properties of thermoelectric gxigiRspec-
troscopy has been used for polycrystalline;Ca,Ogy, N&y 7C0oO, and Si_,_,Ca,Gd,MnO3
samples in the temperature range between 290 and 2.5 K. It was found §@,0a exhibits

an incommensurate spin density wave transition around 100 K, thoughQé&®, indicated no
magnetic transitions below 250 K. The;S¢_,Ca,Gd,MnO3 sample showed an obvious mag-
netic transition below 250 K, while a muon precession was not observed even at 2.5 K probably
due to an inhomogeneous distribution of the internal magnetic field.

The out-of-plane magneto-resistivity of SiRu,O-

Robin Perry, Andrew Mackenzi& Yoshiteru Maen®

2School of Physics and Astronomy, University of Birmingham, Birmingham B15 2TT, UK
®School of Physics and Astronomy, University of St Andrews, St Andrews, Fife KY16 9SS, UK
¢International Innovation Center and Department of Physics, Kyoto University, Kyoto 606-8501, Japan

We present measurements of the c-axis resistivity as a function of magnetic field for the bilayered
ruthenate SRW,O7. It has been established that this material displays itinerant electron meta-
magnetism. Here, we show that like our published work on the in-plane magnetoresistance, the
out-of-plane magnetoresistance has features that are clearly identifiable with the metamagnetism
at identical fields. However, the out-of-plane magnetoresistance appears to have a strong depen-
dence on crystal quality, which may provide a reason for the discrepancy between our findings
and those of others.

2Present address: Department of Physics, Kyoto University, Kyoto 606-8502, Japan

Magnetotransport Properties and Lattice Effects of Cr-Doped N 45Sro.55MnO 5
Perovskite

Jun TakeuchiNorihiko Yamane, Seitaro Hirahara, Kiyotaka Miyoshi, Kenji Fujiwara

Department of Material Science, Shimane University, Matsue 690-8504, Japan

The effect of Cr-doping on the Mn site in the perovskite,hbry 55MNO3 has been studied by

using the magnetization, magnetoresistance, thermal expansion and magnetostriction measure-
ments. Mother material changes from paramagnetic semiconducting state (PMS) to antiferro-
magnetic metallic one (AFM) &ty (,,)=230 K. 5 at.% Cr-doped material changes from PMS

to ferromagnetic metallic state (FMM) dt-=250 K and then to antiferromagnetic insulating

one (AFMI) atTy;)=140 K. Either the application of 7T magnetic field or additional 5 at.%
Cr-doping on this material completely suppresses the AFMI keeping the FMM down to the low-
est temperature (10K) measured. Observed characteristic anomaliésyngar 7c andTy )

indicate strong correlation betwedrelectrone, state and lattice state.
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Anomalies of electro- and magnetotransport in Heusler-like alloys Fe .V, Me 25CP74
(Me = Al,Ga)

E. Shredet, V. Marchenko¥, V. Okulov*, L. Sabirzyanovg A. Ignatenko¥,
T. Govorkov&, H. W. Webet

%|nstitute of Metal Physics RAS, Kovalevskaya Str. 18, 620219 Ekaterinburg, Russia
bAtomic Institute of the Austrian Universities, Stadionallee 2, A-1020 Vienna, Austria

Electro- and magnetoresistivity, Hall effect, magnetic and optical properties of Heusler-like al-
loys

Fe,_.V,.11Me (x = 0, 0.1, 0.2; Me = Al,Ga) were studied in the temperature range from
4.2 to 400 K and in magnetic fields up to 15 T. Anomalies in the temperature dependence of the
resistivity and the Hall coefficient were observed, which correlate with the peculiarities of the
optical properties. The results are discussed in the frame of existing theoretical concepts.

Tunneling Magnetoresistance of Phase-Separated Manganites 25CP75

A.O. Sboychako?, A.L. Rakhmano®, K.I. Kugel*, M.Yu. Kagad, I.V. Brodsky

?Institute for Theoretical and Applied Electrodynamics, Russian Acad. Sci., 127412 Moscow, Russia
bKapitza Institute for Physical Problems, Russian Acad. Sci., 117334 Moscow, Russia

The effect of phase separation on temperature and magnetic field dependence of magnetoresis-
tance (MR) is analyzed for non-metallic manganites. The material is modeled by a system of
small ferromagnetic metallic droplets in an insulating matrix. The charge transfer is supposed
to be due to the electron tunneling between droplets. The MR in such a system is caused by the
change in the tunneling probability with magnetic fiélddue both to the increase in the size of
droplets and to the mutual orientation of their magnetic moments. It is shown that atFEmall

the MR is proportional td7? and decreases with temperature g8™, wheren can vary from 1

up to 5 depending on parameters of the system. At higher fields, the growth of MRA\itht
becomes slower and then MR increases exponentially.

In-plane Field Induced Structural Change of Magnetic Domains in Layered 25CP76
Manganite La; 36Sr; ¢4Mn,0;

Yusuke Tokunagaviasashi Tokunaga, Tsuyoshi Tamegai

Department of Applied Physics, The University of Tokyo, Hongo, Bunkyo-ku, Tokyo 113-8656, Japan

We present a study of structural change of the magnetic domains, iy &8 ¢4Mn,O7 using
magneto-optical effect of a garnet film mounted on the ab-plane of a crystal. The maze domain
formed below 65 K changes into the stripe domain elongated along field direction by applying
in-plane field. Under an offset field perpendicular to the plane, however, the domain pattern
changes into bubbles. These domain patterns are stable even after removing the field. The in-
plane field needed for such structural change becomes small at higher temperatures and the size
of the formed domains depends on the thickness of the sample. These changes are similar to
those observed in bubble garnet film. The effect of the domain structure on magneto-transport
properties will also be discussed.
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25CP77 Stractual analysis and magnetic properties of Fe/Bi system

Yoshitomo HaradaKazuyuki Shibuya, Yoshiki Nakanishi, Noriyuki Yoshimoto,
Masahiro Daibo, Mitsuteru Nakamura, Masahito Yoshizawa

Department of Materials Science and Engineering , lwate University, Morioka 020-8551, Japan

Only a few studies have been reported for Fe/Bi system, so far, due to the difficulty of the crystal
growth. We have succeeded to grow up both Fe/Bi multilayers and trilayers by using MBE
method. The structual and magnetic properties of these films were investigated by using XRD,
XRR,XPS and SQUID.

We have devised the samples by Forcused lon Beam apparatus to measure magnetoresistance. A
distinct kink was observed in magnetization curves, and negative MR effect was also observed

in CIP-MR measurements. We will report and discuss the growing condition of the Fe/Bi multi-
layers and the interlayer Bi thickness dependence of magnetic properties.

25CP78 Relationship between tarnsport properties and magnetic state o§m,_,Sr, MnOs
manganites

I. K. Kamilov®, A. M. Aliev®, Sh. B. Abdulvagido¥, A. B. Batdalo¥, O. Yu. Gorbenkb

¢Institute of Physics, 94 Yaragsky street, Makhachkala, Daghestan, 367003 Russia
®Moscow State University, Vorobevy gory, Moscow, 119899 Russia

The thermal conductivity, thermoelectric power, thermal diffusivity, specific heat and electrical
resistivity of Sm,_, Sr, MnOs polycrystals have been studied as a function of temperature (77-
300 K), magnetic field (0-26 kOe) ar} doping. Closel.- measured properties shows anoma-

lies induced by the transition at Curie point. Temperature and concentration dependences of the
studied coefficients are consistent with magnetic and neutron diffraction studies, in according
to which belowT¢ in Smq_,Sr, MnOs around x=0.45 the homogeneous ferromagnetic state

is implemented without explicit antiferromagnetic indications, and in samples with x=0.40 and
x=0.50 the phase-separated state is observed.

25CP79 Zn-Substitution Effects on the Thermal Conductivity of the Two-Dimensioinal
Spin-Gap System SrCuy(BO3), and the Two-Dimensional Antiferromagnetic
System CyB,0O¢ Single-Crystals

Kazutaka Kud6é, Takashi Nojt, Yoji Koike®, Terukazu Nishizaki Norio KobayasHi

“Depertment of Applied Physics, Tohoku University, Sendai 980-8579, Japan
bInstitute for Materials Research, Tohoku University, Sendai 980-8577, Japan

We have measured the thermal conductivityparallel to the two-dimensional plane of
SrCw_;Zn,(BO3)2 (x =0, 0.02) and Cy.Zn,.BoOg (x = 0, 0.03) single-crystals grown by the
TSFZ method. The exhibits an anomalous peak in the spin gap state of §B), and also

in the antiferromagnetic ordered state o8u0g. Through the partial substitution of Zn for Cu,

the peak does not change in the former, while it is strongly reduced in the later. It has been con-
cluded that the peaks observed in SyB03), and CyB,0O;4 are regarded as the contribution of
phonons and magnons, respectively.
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Fabrication and magneto-transport properties of La_,Sr;.2,Mn,07 (x = 0.3) 25CP80
thin films

Kouhei TakahashiNoriaki Kida, Masayoshi Tonouchi

Research Center for Superconductor Photonics, Osaka University, Suita, Osaka 565-0871, Japan.

Concerning from the crystal structure, layered perovskite g5 2,Mn,O; (LSMO327) can

be considered as an infinite array of ferromagnetic tunneling junctions. This leads to a gigantic
tunneling magnetoresistance effect along ¢kexis direction in the composition of = 0.3.

So far, there has been a report for fabrication of LSMO8B27= 0.4) thin films on SrTiGQ
substrates by Konistet al., but none for thin films of LSMO327z = 0.3). It is also well
known that properties of manganite thin films change dramatically due to the lattice mismatch
with the substrates. Therefore, substrate with little mismatch as $iFiually used. Here, we
have grown LSMO327z = 0.3) thin films by PLD on MgO(100) substrates, which we expect

a strain free growth, and measured their magneto-transport properties.

Hall effect in Lag ,Cay 3sMnO 5 25CP81

Minoru YamaguchiNobuhiro Fujiwara

Department of Applied Physics, Okayama University of Science, 1-1 Ridai-cho, Okayama 700-0005,
Japan

The Hall coefficients for La;Ca sMnO3 epitaxial films with perovskite structure have been
measured between 4.2K and 300K. The ordinary Hall coefficients above nearly 150K had the
positive sign but those below this temperature showed the negative sign. The anomalous part of
the Hall coefficients depended on the temperature and the magnetic field.

Unconventional electronic transition in Na,CoO, with a precisely controlled Na 25CP82
nonstoichiometry

T. Motohashi, R. Ued4, E. Naujali$, T. Tojo?, I. Terasali, T. Atake’, M. Karppiner,
H. Yamaucht

“Materials and Structures Laboratory, Tokyo Institute of Technology, Yokohama 226-8503, Japan
®Department of Applied Physics, Waseda University, Tokyo 169-8555, Japan

We discovered an unconventional electronic transition in a layered cobalt oxid€pg, with

a precisely controlled Na content. Only for Na-rich samples with, ecg= 0.75, a weak-
ferromagnetic transition of the second order was clearly detectéd at22 K, being accompa-

nied by a clear specific-heat jump, an expectedly small spontaneous magnetization, a kink in the
resistivity (p — T') and thermopowerq — T') curves. Moreover, large positive magnetoresistance
effect was observed at temperatures bel@w In this contribution, the origin of this transition

will be discussed.
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25CP83

25CP84

25CP85

Doping Effect on Transport Properties of Layered Oxysulfide SiCu,Co00,S, with
CoO, square planes

Satoshi OkadeHirotaka Okabe, Masanori Matoba

Department of Applied Physics and Physico-Informatics, Faculty of Science and Technology,
Keio University, 3-14-1 Hiyoshi, Yokohama 223-8522, Japan

Layered cobalt oxysulfide 8€wCo0,S; crystallizes in an unusual intergrowth structure which
represents a combination of ThGi, type SrCyS, and Sp.15Ca g5CuO, type SrCoQ units.
SKLCWwCOG,S,; is a p-type antiferromagnetic semiconductor wifhy (=200K). And below
T:(=125K), the antiferromagnetic nature is changed from 2D to 3D. We studied Seebeck co-
efficient of SECu,C00,S, and its Cu-doped compounds. Their Seebeck coefficientsHear
tend to enhance by the Cu-doping into Goggjuare planes. At the conference, we would like to
report the doping effect on transport properties giC3C00, S, with the hybrid structures.

Nonlinear Optical Response in two-dimensional Mott Insulators

Makoto TakahashiTakami Tohyama, Sadamichi Maekawa

Institute for Materials Reserch, Tohoku University, Sendai 980-8577, Japan

We theoritically examine the nonlinear optical responses in two-dimensional Mott insulators.
The photoexcited states of the Mott insulators are described by an effective model in the strong-
coupling limit of a half-filled Hubbard model. By comparing the linear optical absorption, non-
linear optical two-photon absorption and third harmonic generation (THG), we clarify the nature

of photoexcited states such as the distribution of dipole-allowed and -forbidden states. In the
THG spectrum, main contribution is found to come from the process of three-photon resonance
associated with the dipole-allowed states . As a result, the two-photon resonance process is less
prounced in the THG spectrum. The calculated THG spectrum is compared with recent experi-
mental data.

Transport and Magnetic properties of the micro-fabricated perovskite-type
manganese oxides

Atsunobu MasungTakahito Terashima, Mikio Takano

Institute for Chemical Reseach, Kyoto University, Uji, 611-0011, Japan

Wires and dots of the perovskite-type manganese oxides with the dimension of micrometer were
fabricated by the electron-beam lithography and Ar-ion etching methods for those oxide thin
films. The thin films were prepared by the pulsed laser deposition (PLD) method with a KrF
excimer laser. A wire Jum in width showed a larger magnetoresistance than that of the thin
film. Definite magnetic force microscope (MFM) images revealing a movement of the magnetic
domains were observed for the square dots under an applied in-plane magnetic field.
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Electron-Electron Interaction Effect on Conductivities in Cobalt Thin Films 25CP86

Taro Yakabé, Yoshikazu Terdi, Shuma YasuzuKaChieko Terakurg, Taichi Terashim?,
Shinya Ujt*, Daisuke Fuijit&, Giyuu Kidd*

“National Institute for Material Science, Sakura 3-13, Tsukuba, 305-0003, Japan
®Hokkaido University, Kita 10 Nishi 8, Kita-ku, Sapporo 060-0810, Japan

We have measured the temperature (T) dependence of the conductivity of cobalt films with vari-
ous thickness (d). The conductivity shows InT dependence<td10®&, which is mainly caused

by electron-electron interaction effect. The coefficient of the InT dependence significantly de-
creases with decreasing thickness fers®A, where the conductivity approaches Mooij limit.

The results suggest that the scattering fab8A is dominated by the inhomogeneity of the films
such as grain boundaries.

Static and Dynamic transport study of 5-FeSi, single crystals 25CP87

Y. Hare?, K. Takasé&, T. Shimizd, A. Ohnishf, M. Sasaki

“Natural Science, Ibaraki National College of Technology, Nakane, Hitachinaka 312-8508, Japan
®Department of Physics, College of Science & Technology, Nihon University, Kanda-Surugadai
Chiyoda-ku, Tokyo 101-8308, Japan

“Department of Physics, Faculty of Science, Yamagata University, Kojirakawa, Yamagata 990-8560,
Japan

Even though3-FeSi, has received considerable attention as optical and thermoelectric devices,
the fundamental understanding of its conduction carriers is still controversial. In order to get an
insight on the transport properties, the static transport properties and the pulsed-laser-induced
transient thermoelectric effect (TTE) gfFeSy, single crystals have been measured. The Hall
voltages and TTE signals clearly showed possible multiple conduction carrier systems. From
these experimental results, the tentative band scheme is discussed.

Magnetic, Electrical and Thermal Properties of Lay goSrg.20(Mn;_,C05)O03 25CP88

Kazuyoshi SuzukiHiroyuki Fujishiro, Yohei Kashiwada, Manabu Ikebe

Faculty of Engineering, lwate University, 4-3-5 Ueda, Morioka 020-8551, Japan

Lag.goSr.20MNO3 and La g0Sr.20C00; show the typical colossal magnetoresistance (CMR)
below the ferromagnetic metallic (FM-M) transition temperaftireln both systems, the CMR
effect is likely to be mediated by the double-exchange mechanism. In the(lSay CoO; sys-

tem, there are additional complications related to the low-spin and high-spin states of Co ions
and modulated structures consisting of the hole-rich and hole-poor regions. We fabricated the
Lag.s0Sr.20(Mn;_zCoz)O3 mixed crystals and measured the magnetization, electrical resistiv-
ity, thermoelectric power and thermal conductivity. The FM-M state disappeared in mixed crys-
tals in both sides (20, Z~1) but the destruction effect is more drastic by far in the Co-side. We
proposed the phase diagram for this system that was determined by the measured anomalies.
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25CP89 Thermal Conductivity of Pr ¢ ¢5(Ca;_zSrz).35MnO 3 under Applied Field

Yohei KashiwadaHiroyuki Fujishiro, Manabu lkebe

Faculty of Engineering, Iwate University, 4-3-5 Ueda, Morioka 020-8551, Japan

The perovskite manganite system B¥(Ca _,Srz)o.35MNnO3 undergoes the transition from the
charge /orbital ordered (C@O) insulating phase (Z0.3) to the ferromagnetic metallic (FM-

M) phase (Z-0.3), which is caused by the increasing one-electron bandwitithhe antiferro-
magnetic CQOO phase can be transformed to the FM-M phase also by applying the magnetic
field. We measured the thermal conductivitgT) and the thermal expansion dD(L of the
Pro.65(Ca;— 7 Srz)o.35Mn0O3 system (Z<1.0) in applied field and found anomalies associated
with the magnetic transition;(T) was enhanced and dC{L was decreased below the FM-M
transition temperatur€.. These anomalies may originate from the relaxation of the Jahn-Teller
lattice distortion as a result of the increasing carrier itinerancy in the FM-M phase.

25CP90 Co Site Substitution Effect on Thermoelectric Properties in Na(Ce_xM x),0y4
(M=Ni, Fe, Mn, Cu)

Hiroyuki Fujishirg, Kengo Shima, Manabu Ikebe

Faculty of Engineering, Iwate University, 4-3-5 Ueda, Morioka 020-8551, Japan

NaCag O, has attracted much attention as a thermoelectric material because of the large ther-
mopower ($2100u4V/K) in spite of the relative low electrical resistivity (~200u£2cm) at room
temperature. In order to improve the thermoelectric properties, we investigated the Co site sub-
stitution effect on the sintered Na(CoxM x)20O,4 polycrystals (M=Ni, Fe, Mn, Cu). The ther-
mopower S and the thermal conductivityvere measured by the steady-state heat-flow method
from 10 to 300 K using an automated measuring system. The Co site substitution by Cu was
the most effective in improving the thermoelectric properties and the figure of merf/Z=S
increased with increasing X up to 0.2. The potential of this system as a thermoelectric material
is discussed.

25CP91 NMR Studies of Co-Oxides with Large Thermoelectric Performance

Y. Kobayashj H. Masuda, T. Miyashita, M. Sato, M. Itoh
Department of Physics, Nagoya University, Furo-cho, Nagoya 464-8602 Japan

The electronic state of Co oxides, Naf, Bi,_,Pb,Sr,C0,0, and CgCo,Oy with large ther-
moelectric powerS and low electrical resistivity have been studied mainly by NMR, and fol-
lowing things have been found. (1) ThHedependence of the NMR spectra of NaOg clearly
indicates that there exists structural phase change possibly caused by the rearrangement of Na
atoms at~ 40K, where transport quantities also exhibit anomalous behavior. (2) The magnetic
order found for Bj_,Ph,SrC0,0, below 20K is ferromagnetic one with the ordered moment

of ~ 0.1 up/Co at lowT'. The order appears over a half volume of the sample. (3) Even though
the magnetically active parts often have a significant volume, it seems to be due to lattice im-
perfections and the electron system will be basically itinerant and exhibits Pauli pramagnetic
behavior.
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Giant Magnetoresistance in Nanosize Magnetic Contacts 25CP92

L.R. Tagiro\#, B.P. Vodopyano; K.B. Efetov

¢Kazan State University, 420008 Kazan, Russia
bKazan Physico-Technical Institute of RAS, 420029 Kazan, Russia
“Theoretische Physik Ill, Ruhr UnivergttBochum, 44780 Bochum, Germany

The theory of conductance and magnetoresistance of nanoscale-size point contacts between fer-
romagnetic metals is developed. The theory predicts an essential increase of magnetoresistance
when ballistic regime of electron transport is realized in the vicinity of the contact area. In the
regime of quantized conductance through the contact a huge enhancement of magnetoresistance
and giant fluctuations of its values are predicted. Recent experiments are discussed in the frame-
work of our theory. The work was supported by Deutsche SFB 491 and BRHE grant REC-007.

Pressure Dependent Magnetization of DyCuSingle Crystals 25CP93

M. Doerr®, M. Rottef’, M. Ellerby’, A. Markosyas, S. Saxerfa M. Loewenhaupt

%Institut fur Angewandte Physik, Technische Univértsidresden, D- 01062 Dresden, Germany
®University College London, Dept. of Physics and Astronomy, London WC1E 6BT, United Kingdom
¢M.V. Lomonosov Moscow State University, Faculty of Physics, 119899 Moscow, Russia

Some of theRCuw, intermetallics show a magnetic axis conversion (i.e. the magnetic properties
are exchanged completely between the original easyd hard- axis) if a critical field parallel

c is applied at low temperatures. It is associated with a stable change of the crystallographic
structure and a giant magnetostriction (GMS) of some percent. This is caused by a strong mag-
netoelastic coupling. We investigated the pressure dependent magnetizabigiCa$ up to

0.7 GPa. The magnetic anisotropy decreases with pressure resulting in a vanishing of the conver-
sion effect at approximately 0.5 GPa. This is discussed in a microdomain structure model where
pressurizing leads to an equal population of domains.

Transport properties of Cr and Fe doped Sm; 4Sr1.6Mn,O7 at low temperature 25CP94

Subhayan Biswds Sandip ChatterjéeA. K. Nigan?, S. K. D¢

“Deparment of Materials Science, Indian Association for the Cultivation of Science, Kolkata - 700 032,
India
bTata Institute of Fundamental Research, Homi Bhabha Road, Mumbai- 400 05, India

The resistance and magnetisation of bilayer mangasitesSr1.¢(Mnq—,M;)207, M = Cr,

Fe, x=0.0,0.01, 0.05 are investigated at low temperature down to 4.2 K under different magnetic
fields upto 4 Tesla. The parent compound for x = 0.0 exhibits metal - insulator transition (M-
I) at about T;; = 112 K. The replacement of Mn by Cr reduces M-I transition to 60 K. The
substituion of Mn by Fe drastically affects the resistivity at low temperature. The resistivity
increases sharply below 100 K and does not show any maximum down to 50 K. The application
of magnetic field induces M-I transitiom around 60 K. A large magnetoresistance ( 99%) at low
temperature is found for Fe doped samples.
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25CP96

25CP97

25CP98

Anisotropic exchange parameters in CuGeO3, deduced from EPR spectra

R. M. Eremin&, H.-A. Krug von Nidd&, M. V. Eremirf, V. N. GlazkoV, A. Loidl®

¢E.K.Zavoisky Physical-Technical Institute, 420029 Kazan, Russia
bExperimentalphysik V, Augsburg University, 86135 Augsburg, Germany
¢Kazan State University, 420008 Kazan, Russia

4p.L.Kapitza Institute for Physical Problems RAS, 117334 Moskow, Russia

A systematic revision of the angular dependence of the EPR spectra has been performed at tem-
peratures 10-60K in (ab), (ac) and (bc) planes. The dominating part of the exchange anisotropy
is attributed to the ring-exchange interaction within the chains. Relative values of anisotropic
exchange parameters are extracted. Our analysis is consistent with the crystal-structure data. In
addition the evidence of domain walls due to non-dimerized spins along the b axis, below the
spin-Peierls transition, will be presented.

The photoluminescence investigation of ZpMn_, Te films

Tzueng-Rong YangCheng-Chieh Lu, Mykhaylo M. Dvoynenko

Department of Physics National Taiwan Normal University, 88 Sec.4 Ting-Chou Rd., Taipei 117, Taiwan

We have measured photoluminescence spectradfldn .. Te films placed on a GaAs substrate
with ZnSe buffer layer by the low temperature (10 K). These spectra were taken with the use
of an Ar ion laser excitation (=488.8nm). The value x equals 0, 0.04, 0.11, 0.152, 0.18 and
0.26. For the pure ZnTe we observed the well-resolved some (five) exciton lines that can be
attributed to free and bound excitons. The integral (total) intensity of photoluminescence lines
for the sample withe = 0.04 approximately in five time bigger than for the sample ZnTe: the
photoluminescence for the samples contained Mn is caused by excitons bounded on Mn. With
the increasing of the Mn the line width of the main peak increases essentially. For the pure ZnTe
film the FWHL is 2.5 meV about, for the 4n,Mng o6 Te film the one is 25 meV. The essential
increasing of the line width indicates an increase of an inhomogeneous structure.

Photo-Induced Transient Thermoelectric Effect in Ferromagnetic BalrOy

Akimasa OhnisHi, M. Sasaki, Y. Kurod&, M. Satd, Y. Isobé, G. Cad

2Department of Physics, Yamagata Univ., Yamagata 990-8560, Japan
bY. I.: Hiroshima Univ., Japan; G. C.: Univ. of Kentucky, USA

BalrO; undergoes a unique CDW transition accompanied by ferromagnetic orderingis. We have

performed photo-induced transient thermoelectric effect experiments and then observed that the
TTE singals show highly anisotropy. We have found that the magnitude of the signals changes

drastically at the Curie temperature. By taking account of the band calculations, we propose a
tentative model for the nested Fermi surfaces.
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