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Long Range Order in Flux Phases
ETH T.M Rice

There are many possible ways to generalize the Affleck-Marston flux phase to densities
away from half-filling. One way proposed by Anderson et al 1is to consider a uniform
flux phase where the flux per plaquette is equal to the electron density per site and spin
Such a commensurate generalization was considered by Lederer et al ® using a renormalized
mean field theory. The exchange term in a t-] model was shown to favor this commensurate
flux phase(CFP) because of the stability of flux states in two dimensional lattices found
by Hasegawa et al. ® The density matrix is complex however which leads to a reduction of
the kinetic energy. Another consequence of the complex value of the density matrix is the
occurence of orbital currents whose size and form depends on the exact commensurability
Thus the CFP are characterized by an orbital current long range order . in addition to
uniform spin chirality and to a modified form of off diagonal long range order (ODLRO)
related to the Girvin-Mac Donald-Read order in quantum Hall states. Recently modifications
have been proposed ® of the CFP in which the density matrix is real so that there is no
orbital current pattern in these new states. Such states, in contrast to CFP, involve
a separation of spin and charge. When written as variational wavefunctions, they include
additional factors which explicitly depend on the hole positions. These new wave functions
have a uniform spin chirality and a modified ODLRO similar to the CFP. Also the balance
between kinetic and magnetic energies is similar.
1) P.W.Anderson, B.S.Shastry and D.Hristopolous, Phys. Rev. B40, 8939 (1989).
2) P.Lederer, D.Poiblanc and T.M. Rice, Phys. Rev. Lett. 63, 1519 (1989).
3) Y.Hasegawa, P.Lederer, T.M Ricc and P.B.Wiegmann, Phys. Rev. Lett. 63, 907 (1989).
4) P.Llederer, D.Poiblanc and T.M.Rice, Phys. Rev. B (in press)
5) M Ogata, B.Dougot and T.M.Rice, to be published



Magnetic Field Effects on Electrons in Two Dimensional Lattices
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Field Theory in a Strong Magnetic Field and the Quantum Hall Effect
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Field theory of two dimensional continuum electrons in a strong magnetic field is
formulated based on a magnetic lattice representation that preserves translational
invariance. The gauge invariance, which is described by the Ward-Takahashi identity
leads to the topologically invariant expression of the Hall conductance and to the low
energy theorem. Electrons are localized around a short range impurity potential and a
plateau of the Hall conductance with the integer multiple of exact e?/h is realized in
the loclalized state regions. In the presence of extended states at the Fermi energy,
the difference of the o, from the quantized value is given by an amount proportional

to the tranverse conductance o«x. For more details see our paper (1)

REFERENCE

(1) Field theory in strong magnetic field and Quantum Hall effect:integer Hall effect,
N. Imai, K. Ishikawa, T.Masuyama, and I. Tanaka, Hokkaido University preprint EPHOU89
AUGO02, to be published in Phys. Rev. B, and Hokkaido University preprint.



On P, T Breaking Properties of Anyons

HA-® b R B A

We study P, T breaking physical properties of anyons. In particular we consider anyon
models of high T. superconductivity. We believe more theoretical work is necessary in
view of the current experimental investigations. We obtain low energy effective
Lagrangian in a systematic expansion around the constant average statistical magnetic
field. We show that anyons possess no magnetic moment and exhibit no zero magnetic fied
Hall effect in accord with the Galilei invariance at the zero temperature. Concerning
static properties, we find no magnetic field in the anyon superconductor and very small
magnetic field in the mormal state. Concerning optical properties, we have derived Wen-
Zee type effective Lagrangian. Therefore anyons exhibit P, T breaking optical properties
without suppression. We emphasize that the P, T breaking optical properties do not
conflict with the Galilei invariance. We conclude that anyon models can be experimentally

tested through their P, T breaking optical properties.

Fractrons! Spin Particles in (2+1) Relativistic Theory

ZR-B K B £ BB

(2+1) Poincafe group @ unitary ZEHIEBE & T & koo, MRS ITRE M T2 %0
BT D, TOHE, fractional spin (RE VA s Ed5& %25 | BED ORFI3 massive
massless DVWFTHNUTHEAELIES I EARINBD, TITIREZRE LT, JEEHIVBIELE
9% massive DBAEHERT 5o

D& D BHLF DR D BB HERERDTAS L, (1) EBERHOHERENLD,
(i) positive frequency & negative frequency @ amplitude 13B)% DL HTERITHED,
LENEIMIMB,

DI, fractional spin ZiB T 2BEWRFEOEEN Y L & HESEBRH S RIE S 2BIRD
FERERBET S, ChEAY, G+HDDOEEXLERICLTE2EFLEIT &, causality DB
fEHVEAN, fractional spin particle IZXFLTId, consistent "SHIXERIEDETFHRMNEEL
BN EkEmE s,

E SITLEZWIEARIC U TRED contraction Z1TV, ORI FIXT S Galilei BHORH%E

) massless DIFHIR, bo LAYRKFEEX ZBHRRALFEET 5.
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Anyonic Quantum Theories

RAR-EH B oL B #

Anyon is expected to play an important role in understanding a mechanism of the high-
Tc superconductivity. We investigate quantum theories of anyons in the framework of the
canonical quantization. The analysis presented here is very general. We consider the U(1)
gauge theories with the Chern-Simons term as the kinetic term of the gauge field. The
matter sector is generic. We only assume that the interaction is minimal. Using the
symplectic geometric method of quantization, the theory is quantized canonically. After
that, the Gauss law constraint, which guarantees the gauge invariance of the theory, is
solved explicitly. The vector potential is expressed by using the charge density operator
of the matter and a multi-valued function. Then we introduce a new basis of the matter
field operator which absorbs the vector potential by a singular gauge transformation.
The new field operator satisfies a graded equaltime commutation relation. The
commutation relation means that the new field operator obeys exotic statistics. Thus the
theories can be “anyonized”. This analysis gives us a canonical description of anyonic
quantum theories.

More details and furter development have been apeared in the following references.
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A Relativistic Treatment of the Bose-fermi Transmutation

in Second Quantized Theories | and |l
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The purpose of these talks (I and II) is to explain the bose-fermi transmutation in a
relativistic field theory. We studied a massive scalar field coupled to an abelian Chern
-Simons gauge field. Our main result is an equality that the partition function of a
massive scalar field coupled to the Chern-Simons field is identical with that of a free
Dirac field. The equality indicates that the transmutation of the charged scalar field
into the Dirac field has been proved within a frame work of a relativistic field theory
Differences from non-relativistic theories should be noted. Since fermions have half-
odd-integer spin in relativistic theory, it is necessary to clarify how bosons can aquire
the spin degrees of freedom. The self-energy of the charged scalar particle should be
evaluated to understand this problem.

In part I, a random walk representation for charged scalar and free Dirac particles in
three dimensions is explained. This method enables us to calculate the partition function
of the bosons nonperturbatively and to describe the propagation of the fermions in terms
of bosonic functional integral. Thus we can prove the equality of the transmutation
Although this method was first employed by Polyakov to investigate the propagators of the
charged scalar and the Dirac particles, there have been a lot of unclear points in
Polyakov’'s paper (1) . Therefore we justify and extend his method (27 .

References
(1] A MPolyakov. Mod. Phys. Lett. A3 (1988) 1541
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A Unified Description of Anyon Superconductivity and the Fractional Quantum Hall Effect

THAEE "5 I\ B —
By extracting effects of vortex excitations field-theoretically as Laughlin’s quasi-

particles or bound states of anyons, we derive a Landau-Ginzburg theory of the fractional
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quantum Hall effect (FQHE) and anyon superconductivity. Both of these phenomena are
explained by the condensations of these vortices. It is clarified that the anyon systems
become incompressible (FQHE) or compressible (anyon superconductivity) depending on their

statistics. The hierarchy of the FQHE is also made explicit.
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Braid Group and Anyons on a Topologically Nontrivial Surface

Univ. of Utah Yong-Shi Wu

Recently there are interests in understanding the physis of anyons obeying exotic
fractional statistics when the 2-d system is put on a topologically nontrivial surface.
In this talk I first briefly review the path integral formalism for anyons and fractional
statistics in terms of braid group and then report the collaborative work in progress of
mine with Dr. Hatzugai and Prof. Kohmoto in this subject. By now it becomes well-known
that anyons on a surface S are described by representations of the braid group B ~(S),
where N is the total number of anyons. For a planar system, the braid group are generated
by the so-called “elementary exchange” operators o;(i=1,2 ----- , N-1) satisfying certain
defining relations. It has been known that all possible statistic, for anyons described
by usual (one-component) wave functions are parameterized by an angle 6 (0 <8< 2 7).
However, for anyon on a sphere there is one extra relation among o :’s, which leads to the
restriction exp {i2(N-1D 8} =1. So 6/x is restricted to be fractional; when N is
fixed, allowed values of O becomes N-dependent and conversely, if & is fixed, the
total anyon number N cannot be arbitrary.

On a cylinder or annulus, the braid group becomes more complicated because even for a
single anyon there is a non-contractible loop. So in addition to o’ s dis there are

more generators o (i=1,2, -+ , N) for the braid group, which moves the i-th particle
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along a non-contractible loop. Therefore there are more relations among o and o; and
the 1-d representations are descrived by two angular parameters® and @, where @ is
the magnetic flux threading the cylinder or annulus. By paying attention to satisfying
all braid relations for o and p;, we have obtained the correct rules for putting
anyons on a lattice with periodic boundary conditions. These rules yield corrections
for the existing computer calculations in the literature and clarify some not-well-
understood points in them. In particular we have pinned down the extra symmetry condition
for a cylinder in contrast to an annulus

For anyons on a torus, there are even more generators for anyon moving around two
independent non-contractible loops. The new extra braid relations require that anyons
can be only bosons or fermions if they are described by usual one-component wave functions
So recently Enarrison has suggested to use more-than-one components for the many anyon
wave function. In this talk we point out that the necessity of introducing multi-components
can be physically understood from the ground state degeneracy on a torus for a rigid 2-d
system, such as a fractional quantum Hall system or a chiral spin state, which always
supports anyonic excitations. In this way we have seen that anyons have continually

given us surprises and excitements.

Strong Correlations and Gauge Fields
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Effect of Gauge Fields on Nuclear Magnetic Relaxation Rate and Spin Susceptibility

BA - Mt ARK —i - Bl FE
Effect of gauge fields representing the local constraints and the phase fluctuation of
the bond order parameters are investgated for the fluxless states which was recently
proposed by Nagaosa and Lee as a possible model for high T. oxides. If the system is
clean, both spin susceptibility and NMR rate are found to be essentially independent of
temperature, whereas in a dirt case the former increases in proportion to the inverse

temperature
Normal State Properties of the Uniform Resonating Valence Bond State

BRI & & BE A
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Spin Fluctuation and Mass Reduction of a Carrier Pair as the Gauge Fields

in a Nearly Antiferromagnetic Background

HAK-HE2 #ElL B X
A system of holes or excess electrons created in a two-dimensional electron lattice

with alternating spin alignment is considered. In the hole system the charge carriers
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are fermions with enhanced mass. In the electron system the mass enhancement for the
excess electrons is even more serious. In both cases a bond pair of such fermions is
always formed in the ground state. The bound pair acquires a small mass. Hence the
condensed state of the composite bosons, the bound pairs, is achieved in the lower
temperature phase. The mass reduction in the pair formation is described by a Gauge force.
This is clearly expressed by means of the Schwinger spin bosons. The Gauge force leading
to the mass reduction appears in a very local ragion. The asymptotic freedom leads to a
partial justification for our mean field picture which neglects the quantum spin
fluctuations. The Néel spin pattern in the background may not be a good approximation for
T>Tc, but in the superconducting phase the spin pattern is almost stabilized through the
mass reduction mechanism. The spin pattern violates the time reversal symmetry. As the
CPT theorem predicts, there appears a parity violation:The bound pair is a mixture of a
symmetric state and an odd parity state. The conventional GL phenomenological theory does

not apply to this novel superconductivity.

Resonating-Valence-Bond Ground State in a Large-n t-J Model

¥EREX-E H & B M
To shed light on the roles of hole doping in strongly interacting elctron systems, we
study large-n version of the t-J model. When there are holes we prove that a novel
resonating-valence-bond(RVB)state, which we call the hopping-dominated RVB (hRVB) state
is the unique ground state. We conjecture the existence of a phase transition between the
standard tunneling-dominated phase and the new hopping-dominated phase.By treating the
hopping term in the second order perturbation, we get an exactly solvable toy model whose

ground state is the nearestneighbor hRVB state

A Weak Coupling Expansion for the Hubbard Mode! on a 4x4 Cluster

Sam Houston State Univ. B.Friedman

The Hubbard model on a 4X4 cluster is studied in the weak coupling limit for half
filling one and two holes. In the half filled case and for one hole the quantum numbers
of the ground state agree with moderately strong coupling results. In the two hole case,

to second order in U, there is more degeneracy than at intermediate coupling. The binding



energy calculated via weak coupling perturbation theory captures reasonably well the
binding energy at intermediate coupling. A possible extension of the weak coupling

expansion to larger clusters is discussed.

Dispersion of Low-lying Excitaions in Half-filled and Doped 1D Hubbard Model

BA-B FRK FR-EH & —
1. Introduction

Excited states as well as ground state of strongly correlated electron systems have
been a subject of intense study in connection with electron mechanisms of the high Tc
superconductivity. In one-dimensional(1D) systems one can provide exact results as
contrasted with higher dimensional cases in which one has to make such approximations
as the strong interaction limit. The exact solution for one class of excitations in 1D
was first derived from the Bethe-ansatz solution by des Cloizeaux and Pearson (des
Cloizeaux and Pearson 1962, see also Vamada 1969, Faddeev and Takhtajan 1986) for the
Heisenberg antiferromagnet. This has been extended to the Hubbard model for the half-
filled band (Ovchinikov 1970, Takahashi 1969, 1970, Woynarovich 1982) and quarter-filled
band (Coll 1974). The U= case (Woynarovich 1982, Ogata and Shiba 1990), where U is
the Hubbard interaction, and the finite-size effect by conformal field theory
(Woynarovich 1989) have also been studied

In the present study we have numerically obtained the low-lying excitations for single-
hole and two-hole states as well as for the half-filled band for various values of U
ranging 0 <U <o,

Here the points of interest are the followings:

(1) How does the dispersion of low-lying excitation modes change as one goes from U=
0 (free electron) to U=co (Heisenberg antiferromagnet)

(ii) Although Nagaoka's theorem (Nagaoka 1966, see also Tasaki 1990)does not hold in

1D, can high-spin states emerge, and, if so, what is the dispersion like?
What happens when there are more than one hole?
2. Method
We have obtained the wavefunctions as well as eigenenergies for the ground state and

low-1ying excited states for finite 1D Hubbard systems by the direct diagonalization
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(Lanczos method). The dispersion is obtained by classifying the states by the total
spin, S,and the irreducible representation of Cnv of the 1D ring. Comparison with the
Bethe-ansatz solution is also made

3. Results

We have first studied the half-filled band (five % spin and five ¥ spin electrons
on the ten-site chain)for 0.01 <U <100. It is shown that des Cloizeaux-Pearson(dCP) mode
for U=co continuously changes into single-particle excitations across the Fermi level
for the U=0 fermion system.

If we turn to one-hole system (five ! spin and four Jspin electrons on the ten-site
chain), the lowest dispersion comprises the dCP mode and another branch with complex
roots in the Bethe-ansatz language. For large U, the dispersion comprises 2tcos(k/N)
branch (N:number of electrons), as is pointed out for the U=oco case (Doucot and Wen
1989).

For two holes(four t spin and four ¢ spin electrons for the ten-site chain), the ground
state has S=1 rather than S=0. When the number of sites corresponds to non-closed-
shell (4Xinteger), S=1 ground state emerges even for the half-filled band (Ogata and
Shiba 1990). This can be interpreted as a realization of a generalized Hund's coupling
in the k space in finite systems. This k-space Hund s coupling also applies to 2D
systems. For large U, the dispersion considerably deviates from the 2tcos(k/N) behaviour
when there are mere than one hole.

In summary, low-lying excitations in the half-filled and doped 1D Hubbard model exhibit
interesting behaviours.
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2-Dimensional t-t'-J Model:Siave Fermion Method
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A Current Algebra Approach to the Kondo Effect

Univ. of British Columbia Ian Affleck
The kondo effect is studied using current algebra techniques which allow a separation
of charge and spin degrees of freedom. An algebraic interpretation of the low temperature
fi xed point is obtained. The Wilson ratio is shown to be the ratio of the specific heat
for the total system to that of the spin sector which is expressed in terms of the

conformal anomaly parameter of a Kac-Moody theory.
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Ref.2:V. Hatsugai, M. Kohmoto and Y.S.Wu:in preparation
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PMENR 4 DBRBITHANRTEVDT, BNORTAKEL LTV 5B, ERONAIOFESEL
WREROBEICBI L TIE, WX (RFEEERT) 28BINV, KRB g Gk HEZ
By, Bt G , SoHRERFETH 5,



% 1. N=10 O I FRIBEBE D f5 42

1 24 15 20 10 20 30 1 24 15 20 10 20 30
C; C G C C; GCg Cp Cg Cyg Cyp Gy Cyp Ciz Cyy
Ty 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Iy 1 1 1 1 1 1 1 -1 -1 -1 -1 -1 -1 -1
T3 1 1 1 1 -1 -1 -1 1 1 1 1 -1 -1 -1
Ty 1 1 1 1 -1 -1 -1 -1 -1 -1 -1 1 1 1
Ts 4 -1 0 1 2 -1 0 4 -1 0 1 2 -1 0
T 4 -1 0 1 2 -1 0 —4 1 0 -1 -2 1 0
Ty 4 -1 0 1 -2 1 0 4 -1 0 1 -2 1 0
Ty 4 -1 0 1 -2 1 0 —4 1 0 -1 2 -1 0
Iy 5 0 1 -1 1 1 -1 5 0 1 -1 1 1 -1
T 5 0 1 -1 1 1 -1 -5 0 -1 1 -1 -1 1
T 5 0 1 -1 -1 -1 1 5 0 1 -1 -1 -1 1
T 5 0 1 -1 -1 -1 1 -5 0 —1 1 1 1 -1
T3 6 1 =2 0 0 0 0 6 1 -2 0 0 0 0
I 6 1 =2 0 0 0 0 -5 -1 2 0 0 0 0
% 2.5;=S O A 35 4Z (Appendix B H)
1 24 15 20 10 20 30 1 24 15 20 10 20 30
C, G C C Gy C¢ C; Cg Gy Cyp Cqyp Cpp Ciy3 Cyy
Ts—o 42 2 2 3 6 3 2 -10 0 -10 -1 -10 -1 =2
T's—1 90 0 2 3 14 -1 2 10 0 10 1 10 1 2
Ts—y 75 0 3 0 15 0 -1 -5 0 -5 =2 -5 =2 -1
I's—z 35 0 3 2 11 2 -1 5 0 5 2 5 2 1
Ts=s 9 -1 1 3 5 -1 1 -1 -1 -1 -1 -1 -1 -1
Ts=s 1 1 1 1 1 1 1 1 1 1 1 1 1 1
%3S =SOEMERPVERIHBLILER
Fseo = 3T + 2 + T7 + 2l + T2 + 2T
Tsey = 3 + Tg + 4I'y + 2Is + 3Ty + Ty
+ 21 + T 4+ Tz + 3lu
I‘5=2 = 2F2 + 2P7 + 3F3 + 2Fg + 3F10 + I‘ll
+ T + 2l + Ty
Fses = 2I'y + 2Ty + Tg + 2l + T + Tu
Il'sey = I'hy + Iy + Ty
Is=s = I



#4. EAF® Unitcell ® 1 kc £ 5

N n, g g I‘l [‘2
10 14 240 42 0 -3
16 20 384 1430 18 3
18 18 144 4862 20 60
20 14 80 16796 269 193

KFE Marshall 3¢ #5 #
n, : Ho¥

g : LD

ng : Siot=0 DT
Iy o Dok

T, : Tyokt

% 5.Cyy @ Hamiltonian @ 1 Rt&E B

N n, g ng Ty Ty
10 8 20 42 0 6
12 9 24 132 12 2
14 10 28 429 7 27
16 11 32 1430 65 30
18 12 36 4862 105 175
20 13 40 16796 490 364

22 14 44 58786 1221 1473
24 15 48 208012 4588 4126
26 16 52 742900 13858 14782
28 17 56 2674440 48678 46962
30 18 60 9694845 159982 163414
32 19 64 35357670 555885 549450

KF : Marshall & #r#%
n, : Eo¥=(3+N/2)
g T DE=2N

g ¢ Siet=0 O T

I‘l s Fl@m}_ﬁ

Fz : Fg@ﬁﬁ:

Appendix S...=$S OE[KIGEDHE L
“M. Harmermesh:Group theory and its application to physical problems § 7-4 p. 201"



o Sii=S 3. WHE (NEoBROE) o BEWER A =(£-55+9)

[A]--- #9573

o WIREOHKREDIEE: X%
M
= {A e, A} BHRB = Young®E — S Qo N=N)

A

£

e f:

N=4, x

= {l,b, -, 41}

(3,1)--HHRH
(2}12)...%

X 1: (3,1) ® Young K

[ ]

L

K2-1: 1f77TE» S AhEE

1

1] ]

S

+1

K22 2TE» S ANBE

1

[]

1

-1

H3: 2% AhiciBéE

1

1/2]

+1

;A (0) k&b v

- ERORIC, BEERR (3,

- Young R ICERD 3 EIBITHIGS 5,

<E: () DEBRBSETH 5,

L
=0 KAEEH — SER (Zf,‘:N)

1) iZxitd 3,
21TH 1LED &K %,

Youngls (1
7H 3 f&,
2, 1, DE® dots#k
F) EANS, IITiE, 1E22M 2% 1EKS3IELE

Eit A HOBFEEALEDETITAN S,

« ANV AR (regular application):

(@) BFEO/NSOWENSAN S,

) BFIR, Ero2ODTANS, [MITHOEFTHOMDTDH

LV BLHDLEOFTHRZENTWEBA R Eic#EL, —
DEIECEFSELT -1 Hdh 5,
Plogs, T 1E2ANSEKE2-1, 2202 BONEZS
ha, OBzt +1, —1 Thb, RIC2%2E
DEDODTANSER : 3D3FEONHD, BoOFEFIT
3NA%B,

() MEVPLEA ST E X, Young MR ENSOH, ENST
ICHFNREC KRB EIICASRIFE S,

() X[E UHFENBNTEEL TIWIF W,

(&) &% DHEDIEENDOHFER LOFSTEZ o0, +1
(even application)? -1(odd application) TH %,

<KD BIERIL, EA SN B 3 OREOHFSEZRELT,

(3,1)

X(z,l"*):*}‘I—l‘i"l:1

DEIIEFE NG,

(D TEDITNZENT VB,
ANBEROBEHNR VLT, EOTITVIFEWVEANS B

(D)o ZOEEIR* ONUBIZINAZOTEIIIFHIERE S
AN



EXTRNAE VRV ITEBER O H ¥

HR-VHER & & &
Dynamical correlation function G.(t) =< S.(t)-So(0) > and dynamical structure factor
Sq(w) are calculated by the modified spin-wave theory for the low-dimensional quantum
Heisenberg ferromagnets at low temperature. We use Dyson-Maleev transformation,
spin-wave states and the rotational averaging.

good.

Sq(w) satisfies the dynamic scaling

ideal
relation. The explicit form of scaling function is obtained. The classical limit of our
results are compared with molecular dynamics calculation. The agreement is surprisingly

Path Integral Approach to the Thermal Average of Local Observables

=]

=
ot (RRARED &78-THNSE, 72,

FEEA - M i
BBEESOEBEZ IV Oy ¥ —AREEAEHES &, dRTEBFROBFEAEDOHTIHMEIZ
+ 1R HROBABOHAIGETENUTE S, ZDE X, BEMTINELL LI EDFIIEIR

L7 n &I e \RA L 9 5B & SR 5780,

DI EITHOWVWT, ROFEEAE, Y

R}TE B,

b L DOBTFROMFEMEEB L7012, UK, A
EE  EREHRROS B EER LRI T 2 HBEERN S EEIBE L T RRICERL S, ZD

KEMAED 1 DIV TORAFEHEBR (1 RTHBR) & 3EI5EEIRA S T 2 BROIETF %
RAOITE S,

SONA N, MBI S ERICBIRE C, BB L TIEEICEE L TVW A 51, il
EEE,

COEBZEBRITES 7obdicid, MHEEIEBEOF N LEL 250, HEIEEI3EXTHID 2 DD
EREDA (1 2REAXERHE TEY, Thoiitld 5 LR3HBNEETH S,

1RgT AEY—=1/2 XXL NA BNV T ERB LU L ko N — NEERIZ Wik~
DBEFE L 72 B IRIBEDO N — T RO FEIC & > CHEERZ +OBVEE THETE 3, >
F7c, BADFL R LHEAERLZHELIBR CERETHOBEEEETE TS, HidE

DFFHiZE5 I ENTE B, TOHEKRE VT ANLOERICK > TEHETHIOEGEEE S 35k

THO, HHZRIVF— TV ORKEFEOCATET 5) bEHEIGTETE S, 4TI
EVTANOFEIL->-THHIRVF—2HEL LD LT 3RS,

1 IROFEERRS P RS & DBF
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FOIDIT, BELRBINTERD, THRBEERVBONTVEDN 57,

XT, Z0&iTLT, HEMEMOFENE SN, LOEEIIW D 2 DOBROIEFIHE]TE
BT BE, HEtMETEERRFEARORTAE HCEBERER O ENERICHERICT
3, EWE, Fr 3L 2 >0MEEE S —REVEE T BHEBEK O LRES X 5 HAZE
72e
X Wk
1) T Koma, reported at the annual meeting of Physical Society of Japan, March, 1990,

Oosaka.
2) T.Koma, Prog. Theor. Phys. 78(1987), 1213;81(1989), 783;83(1990)
3) M Yamada, J. Phys. Soc. Jpn. 59(1990), 848.

Rigorous Bounds on the Susceptibilities of the Hubbard Model

HER -VE X R B
HEERE#U ZH DB/ P — MER BB U8 (B ICBLE L TREBAICHEINT
WEPBELBHERII—RITOBETHREFREALFBONTHEY, FA I3 IOEBICE L TRoTE
EIL SFTUTOEENRD IH>EERE LT,

EE1 :3|H (U< 0) RTHME 1q BIROFERERT.
Yq=< (4]UI)

FEH2 : NA8— % A MEF LD half-filled, K71 (U>0) TREREZEL (6n,, 6n-g)
R UF on-site pairing X4 BE&ZR L (Pn,, Pn-o) FoE¥ORERE#H/T,

Blong, dn_q) U™ ,  B(OPg, oP_o) <U

7e7ZELPq iZP=Cqay Ca, D7 —V =%K#,

(A,B):-/;ldx<eﬁXHA e_ﬁXHB>

%7z, Falk-Bruch REXZHVS LE4DBAICHIET 2RERBEFBEELSVENERT
&5,

INODRERBENSTFHSINTVWAILTHD, TH2OFAITET=0TRZEN0II1L3
ENFRAIINTOBEOENZNIIET - T,

TETE 2 OFFHIZTRO R E VZB/ICXtd % Reflection Positivity ZHWTITbN b, TE2 3



FHE1LD electron-hole symmetry ZHAWVWTEbBICEMI NS, 1)
CORFRIREENER L OHLENETH 3,
X#Ek 1 : K Kubo and T.Kishi, Phys. Rev. B41, 4866, 1990

ZEBEEFNAETUNITEFIIORE VIEES

BEKR-HE W H f1 B
2RTETTHEF BT NA B L VT R BB - e BT
H =azstste g 288+ 5 zsfs”
ot I Byt B
EEZB, COT §h § L EBAERSSOREVEETFTHB. Ju Jo Je BISTE (R
SEREMER)) & 5.

9, JOROEEREEZRERD R E VEREMICE > THN, JdVhEWnwd &, JcDEXR
&SGR (3D 5N B0, I 510 Tk 2REL T 5 LERETFRLIZED LIg®, +9K
X713 Jx 1o L CRRKEHERRFE N R DN B AR H 5 T EER LI, Jhid, KREML Jx 13
LTRAEVAEMTY V7V y b2EBEREZRL, SR TORMNRAE  OREIHIHELAD,
BTEOXOEATEHEELONS,

oI, TOETIE, BBICK-> TRIBINK Modified Spin Wave SiIC K DEHk -7z &
O kUL, +AKREN Jx T AEEIRES LT Quantum Disordered State 28N 5 Z
ENbh -7,

IDEIIT, TOEFNMRESKLKTFTA M=V a VAR VIRHEDLLT, BFHICELNICE
EREEZEH D D 2 €TV E LTHEKFEVWEBbN S, ¥, COETIVIEGERBEZEMEDRE
— k= LEFIIZBVNTRTOR— LY A MTE—ILDBADBE L EBRISHE L TWS, #-T,
COETINOBFINCENBRRER SERECEME I 5 REMERFOHELE bEREEL
TW5,

2 E 3k : T.Matsuda and K. Hida: J.Phys. Soc. Jpn. to appear.
K.Hida: J. Phys. Soc. Jph. to appear.



1RFTES=1/2XXZ EFIVICHEITBRFMESE Bond Alternation

HWIA-B W A & %
Bond Alternation @& 3 1 kT S=1/2 XXZEF 1

H=7Y [L+ (=17 8)(57 5541 + ) 8]4a + AS{S]1a), T >0, (1)
J

DEEREDHEN AT~ §(0<6<1) i bond alternation DRZ A5 TH%, 12,
ARERFHED/ ST X 5T, KeakM: Ising 7NV (A=) , EHRREH M Heisenberg €57
L (A=1), XYEFL (A=0) , SHHRSRE Heisenberg 7 (A=-1) , BLUE
Btk Ising €70 (A=—c0) ZEREINCA/N—F 5, TITIF -1<AL 0 OMEBEHIIISIBEICE
RER 272, 6§ =0 TREBERRBIIFHER RS MVIZF v v T8 R E U AERI0ERE £ ARk L7z
IRRE (spin fluid [SF] REELFRE D) X1 ->TWB, /e, A=0DXYEFILTIRE>0TH
SR BRINEIIENE Y RO E ZAI—FEMNIEMINICETE S N7 ikEE (Bffective Singlet
(BS] R TH B LAbh->TW5, ESIRETIIEHEY + v 7B D EIZERTH 5,
CONINW =T VIRV VEERWT

H = /‘da;[A(VG)2 + CP? = Bcosf + D cos 26], _ (2)

ERBTES, 7272L,  [8(z), P(2')] =ib(z—2'), BREACRBADED >0 EEKTH
D, Bx b, Do ATH3, Double sine-Gordon />3 )L b7 U LTIV AABES L
EiEEEAL, FEBOEOIBDAENENE SO TEEREED SF HKEED BS IREEDDEIE
T& 3,

ZORER, KDL ) BERIREOHNEE/, I TRENE - <A<cizxLTHW, B
AN SA< —1/V2 OHERBOBEE BA = —1/v/2 FEICBVT bRD NN 27288, 20
BEHRBBOAABOHE TCEREE D 2 &AL & %212 slicing procedure” TS 2 EHHH
NBIdTHb, F7z, QNEDNINE A ULIMEZRLN T & LR AZBEDBRIFRR 5, BS-
SPEEFARDY (A, 6) = (-1, 1) WEFBHEIDRDHSE, Lo LYERREA S 3”0
LI BRAPBOTHRTH B EEZ ONB, 1P, COMENIZ Ashkin-Teller EF L & DRAET
Kohmoto, den Nijs and Kadanoff® 2\Redb7c bDEFUTH %, KT 6=0 38T SF RETH 3,
A>—1/V/2I2B\\TiR BS-SF 8513 2 IR, A<—1/vV2IiBVTR KT EBI2-T W\ 5,
HIZEDEBTIIE>0DEE, FiEF v v 7 eg LHABMRREf 32N EN e~ 8, €~ 6 DX
SICiRE, BRI n=2/[1+@2/r)sn AlZB VT b=v=2/(4—n)LEZN5.
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D L OB FREO LB ZTRE720, RAEVHNDN20E TDRT/N IV b=T VA RERNIE
EICHALL, BREY A X7 =) VS EROCTRIET — 5 2 #Ri Lic. BBk BRI
BREED L0, BT =) VRO DTh DRI F v v T g THB, AZBEFELE
X, & IWHTERERY A X7 —1 v 7ok

eg(N,8) ~ N~1g(N/¢), (3)

LEFB, A>1/V2 OB E~ 67" ZEBLT Neg(N, 85 N&¥ 81— %
£y ZRDIUT L. ZOFED BV FINED LEF LAk S3Rd 7 v OE I T
B E BT —EB L7

—%, A< -1/V2TR6DERE S HRAD OO ->TVEDFTRIVOT, LOFER
BENIZ W, BITE B ENe (N, 8)%tlog N 3= S— 4L TRV, SEiEE logf (6)72
FFoRF AN B, LA >T, EHESE 8 19 5 £ D& log[£(8)/€(80)]
HIEMICRD 5N B, 0 loglé(8)/6(60)] REDKIET — 5 LHRHY A X247 — 1 v 7 REBI
UNORDONIBDTHD, £(S)DBEHFITIHTHIERZ LTV, 29 LTHERIKD
SN (8) 1 KT BZL £(8) ~ exp(a/VE— &) #RL, ZORIT 4 v PSRBT &Ik
DEGRE 6. W RD S5,

HIEFNTRE SR C1<A<0) BB FELE LTV 5, T BS-SF RN
(A,8) =(-1/v2,0) 1S B END, (-1, DITET S I EITBERDARMHIIN,

& 3R

1) S.Yoshida and K. Okamoto: J.Phys. Soc. Jpn. 58(1989) 4367.
2) M. Kohnoto, M. den Nijs and L.P.Kadanoff: Phys. Rev. B24 (1981) 5229,
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M- X ARABABEMEAOERERE

HOA - MIHERE R S &
N E YRS REREAOEEREER, Tkt (EAKT) RUZKT QIAKT) OBaR
EEMHRFZ2H00, —RKTEOBARINERBWILAMSNTVS, #-T, =, =&t
#FLET MELERORATEROW J(= JoL/J)) 283 esLE, 0< J < J, vk
FIREE, J. < J <1 7% Neel HREEL 722 &5 BERAJ NVEET S ENFEINE, RE
VOB S, JoREEITNS, BRFHREET 5L LTHERTHEBICE>h
BILHREND, IhEDEI, HHEOEEEREFESE LRI ENEE-T, S =1/2
DExJ=0.5=10&% J.>0.025C&n), Jc>0.013(=ZKmD suvs54g
7. Jhick s &, NENPEMREOhaH—ruRKsbksk (S = 1, J = 0.0004) i3, #
ﬁ?ﬁf?éN&lm%r%%tﬁmitﬁ?ﬁéhéo

TS3RbL=bPLIEEFREVRODRE VKRS

RIK-HE M#E FP fx Hk

RIIEHRBEELOREN D, 2RTEAET LEOBFHRE G ANI X E L RITOWTOREM
BAILIE>TW5, BTV 2IRTEAKT ECRIEERSBHEEHALEE L 1o (oS E
T TREHE, REFERICTERMN THB7DICT TR L —v g VMELTW S,

ZITR, ZOETILOEREREAND 1207 Fo—F & LTHL ZBERE ViEER (SED
FHEE) U EAVTVE, B, ITNETRINABRELTL [1] HHEDLDICETOLX
EEETHAE EER P O W [2] HEREICK B DHMROMAIL S O [3] BELER
BERRF OB @ 0 END B, L LEDEZALDFELDETORIILTWE LS ITIZEL
[F4AN
(1) HBERIRFIREE (R EVHEOHFES)

AEVEERTREREDDICBRTFWOXEEET L OO O HHRENED L i1/ -T
WBDNERIIFNUTIE S, a RIKEEREHE A OSEEEEEER T 2Tl
NENTA—y—-LF 5L

0=a<0.5 : 2EB&TXoafk

a=0.5 : A RIRRE

0.5 <a 4 B FRORRIME GERFEEED)
DWEERELT->TWVWE, a=05 FT75RA = 3 VOMENRLBHBTFOLEAEZEL
TBEEDL D RERRENER L TOBEONEEKENE I ATH S, £9 P. Chandra and
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B. Doucot ¥ ICXBRE VIEERNOATVE,
(2) P. Chandra and B.Doucot 12k 3R ViFEER
REROWT A E VEERAWFETH S, 20, Holstein-Primakoff ZHTHE Y L ERIC
LT INEZT U TRY ATDWTARTYID, Bogoliubov B THAILL X E Vi 0 Bk
REERREL T2, TSR NEA 5N 5, aDBIMIX L TN 2 BIFE TR am:
DEN, AEVIRERIREEE LB L WD bDTH S, {HL phase boundary (3FBHHETFBRERALL
MO EIBETAITVWE, LAMLENS, 25MEEIa=0.5 TRELFENEL TV S,
(3) BIERYE VEE#®R (GBOHE
BERE VEERTIE KV VBT Holstein-Primakoff Z#DOKH DT, Dyson-Maleev &
BERAVWTVS, BICHAMMETFERBLOBREN 0 EVIEHDLET, TRILF—FhEig
BEIBRE Vi 0 EDIRRESE L TRERRELZ KD 5, HRIZHEN2 TH S, aDEMIHLT
2 B TRABRIEAEN BRI 4 B TRABRMEIC —KERT 505 DT, 752 k-
Va YOHRTE EBFRICBVWO REVRERENER LW EVWI RN GO,
Hot&F BREBALD 0 DEEDIZDITAE Vi DN /s #H 1
HIPR < NAEBAREEA R #T 5 T L 37V, D
DIZAE VEOEMNE PRI NHRBEH RS 5
EF7EN,
(4) RS
BIER E VRT3, Dyson-Maleey ZHAHWT
WBIHDITN I =T O I — MEREDbNIE
YIIERIREEINA B 7c D DREINE S 12 B DHRUTIE B

ETATHE, Eb0L, TOMEIZELTIRELY
5720 LIZBRENEONSIEVONRHRD L S TH
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(1988)
(3) J.E.Hirsch and S.Tang, Phys, Rev. B39 2887
(1989) T -
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B, EESEOBFLEETEOETOMICEDINC INEE 5 5 L5 SERMED AR
%%Lk;)$%ﬁﬁm,~MK,%ﬁ%@ﬁ%?ﬁ&ﬁ%?&ﬂﬁ%ﬂﬁUﬁ<C&K&ot
HLWEOBTFEBELTRETH 5 2 AR LAY, TOHLVWEFHE, ®RD7 ——xtLid,
& RIS > AR > TV B, £ FE IS, 77—/ —HIBERESTRISIRERDORT TH 5D
L, 430 74 ORBBREBMORTTHD, RRNOERICE, ZOREENHDNS T
LI I NG, X, SRR, HELL, 2ROMEBICREONT, 1RBEFRICLEDI B
L, BT, 7= =B BU NI WA WAL universal reations (&, —UIEKDILIIENT
ERETH B, <A RAF—=HRIIODVTH, 7—3=XF3, HOEEE S > EFOHDID, K
OB T 2RI RBTLRKED, SOHEIEFZT I TEW Y, T2BBITRELS, &
e, NYFROER, XTIV UITORT VY ¢ VOREZICE-TE, By FUARKORKORS
PHEL, <A RF—HRTREL, BESRBEZFIBAT S XD NBLEERELFEX
7,

DEn&ic, MEBEFLLEEFLOMERIT BEERKCH LOWBEEZEL JE08FEIN
CNITEET AMEORR, H50RAENEREIFINS,
1) Y.Takada snd M. Kohmoto, Phys. Rev. B41l, 8872 (1990)

Spectrum and the Quantum Hall Effect on the Square Lattice

with Next-Nearest-Neighbor Hopping

HA -V FH ot B A
We study the energy spectrum and the Hall effect of electrons on the square lattice
with next-nearest-neighbor (NNN) hopping as well as nearest-neighbor hopping. This lattice
includes the triangular as a special case. We study the system under general rational
values of magnetic flux unit per unit cell¢ =:%;. The structure of the secular equation
is studied in detail and the k dependence of the energy is analytically obtained. In the
absence of NNN hopping, the two bands at the center touch for q even, thus the Hall
conductance is not well defined at half filling. An energy gap opens there by introducing

NNN hoping. When¢:=-% , the NNN model coincides with the mean field Hamiltonian for the
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chiral spin state proposed by Wen, Wilczek and Zee [ Phys. Rev. B39, 11413(1989) ] At
half filling for q even, the Hall conductance is calculated from the Diophantine equation
and the E-¢ diagram. We also explicitly calculate the Hall conductance for ¢ =>% using
the wave function. We find that gaps close for other fillings at certain values of NNN

hopping strength. The quantized value of the Hall conductance changes once this phenomena

occurs.
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(Frg) (BAER BB

B H: TI1,Ba,CuQDEEELEEDL I

2 B!
T1,Ba:CuO¢ (T1 2201) i&, FHBKXK/D~0.1 EOBENEADTAILIZE-T, F
v U TBEOEBLESENS Te =85KDHRBEEKICETEINT 2, ZOE(LIZELENN
DAY THZDT, HRBEEA 7= XLNOEBHINSDT Fa—FIi& - TEEIHFTE
BRERTHBHEVLS, OB RATITONIPEFRETOERTIE, BROBEZNTIOR
RO FRIMEICHAD T3 Z &N NI - 72, BEBRDOLVEENTe KT, BEER
EN~0.1 BA 3 LEBEESBICE S, BRENEZ I ONTERBRIKEBICEDLL, Z
OREHRGEHEIZT-linear "S5 TDIL 8 | OWVWETEIT B, F— LR bREITEDT 50,
FEBEBRETHEDEEF->THD, La RICALNBE LI BEAMEBOPRHEDOREE V-
TREGEHREEIEEI L o, COKRIE, 2B SBEHICHEN D E X, BEFEE
IHBIRISZALDHE Z > TSNS L 2R L TR D IERICHBREN, 72, RAOWHR (EF|
B ORIETIIEOENME (EHENFBETATHS) HMBFEEINTED, IOHETHLa
FERRL->TVA,

H B: 199045 AU4BE (A) FH4E~58

85 B USRS QB 1R #EE=E
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FB  (WiEssEED
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BRINTOBHROERBICHANRT, 0L BHTFHEBORXIFHRIT BRI TH S5
FHEFITHNTEANCER TEERTHNEBELZRD, CAVEROFEETREL ondV &
HINRBFREFEHT 2K IO VTVWERILH D, WIETHELIHTFIL, REFLRLD,
Bx IS ABRESOTIRETH D, ARIERSTFONTBEEZZRICHIET 5 FECERICER
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BF: 19904E5 A18H (&) % 4E~50%

A UIERTZERT QL #EERE
Bl :  Prof. R.Broy
FriE&)  (Purdue University, U.S.4)
E : Serendipity and the Nature of Discovery
=3

Some examples of experiments in semiconductor physics at Purdue based on wrong
expectations or preconceptions which eventually led to the discovery of interesting
new phenomena and fields of research.

a). Minority carrier injection and transistor physics

b). Surprising transparency of Ge

¢). Surface Conduction Effects

d). Phonon domains and instabilities in GaSh, and GaAs.

e). Ripple formation on crystal surfaces by bulk phonons.

). Anomalous observation of high concentrations of shallow acceptors

semi-insulating GaAs.
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5 BT PERTERT QB #BEE
# B: Prof. Bruce B. Koel
(Arl@) (Dept. of Chemistry. University of Southern California )
# H: Chemisorption and Reaction on Metal Alloy Surfaces
L
Several factors can influence the chemistry of metal alloy surfaces. These are often
divided into three main factors:i) electronic(ligand) effects, due to charge transfer
or rehybridization of active transition metal orbitals important to chemisorption;ii)
geometric (ensemble) effects, due to changes in ensemble size (number of metal atoms
of one kind) of the catalytically active sites; and iii) combined effects, due to
formation of mixed ensembles on which both metal components have active roles in
chemisorption and/or reaction. Careful design of experiments can determine the
reative importance of geometric and electronic factors that control surface chemistry
and catalysis on bimetallic and alloy surfaces. We use well-characterized alloy
surfaces formed by vapor deposition of metal adatoms on single crystal metal substrates.
We report here on results of chemisorption studies of Hp, CO, C.Hs on these alloy
surfaces. In particular, the discussion will focus on the ordered surface alloys of Sn
and Pt that can be used for detailed probing of ensemble sizes and also reactive site
requirements. Ethylene is strongly adsorbed on two Sn/Pt(111) alloy surfaces, and UPS
and HREELS data indicate that molecular ethylene is di- o-bonded to both alloy surfaces
as on Pt(111). Howerer, in stark contrast to Pt(111), no ethylene decomposition occuus
upon heationg the alloy surfaces. These observations are interpreted in terms of a
critical ensemble effect for ethylene adsorption and decomposition on these surfaces.
Blectronic effects are also present, however, since there is a decrease in the
ethylene heat of adsorption as the Sn concentration in the surface alloy is increased

and no dissociative H, adsorption is observed on either alloy surface at 150 K.



e
P =2 — X
RRERFUHEIEFT OB A S D@

TRRICLOERE R RPBROLAEE W LET, BEEHOHE, FEEOLELZBEO WAL
E
1. REMAEROCAEABK
EIRMIPEERFY B BigEc3BEE 18
2. WESNE
YIS BRI ME AR FIRB EIR I T, /NI BA, AREO SHEZHLETS VL —
B, VIR FE A CRARE L - BEERAEE A F W im K~ 1 KIBEFER COBRYMEOME &
ERBINOBAREET> TV 5, /NIFTRIZTER 3 £ 3 AREBEEEOFETDH 5,
ARBOBEF I 3MERIIBERYME /L —-T0—B & UTREYEICE T 25 LWk
7 BRREREMEREZIT CEBEEINS,
3. AEMHY
YRk 249 Al4R (B) BE
4. FRAEEEHA
RFERTS BN BV HET 5,
5. RHEEBH
D) #EDOES
OEE (BRICBETAHREEZED)
OBEE (BECHEETT)
OFZEEBYR D WMTv17F52L)
OFEZE#RX D BRI
OWFEBOME (2000FLIA)
OmfFEatE® (2000FL2IM)
() ISBEDOEE
OEREE
O¥EY X b Wy 17452 &)
OFEZEHRX DRI
OB FEEEDOHE (2000FLIM)
OffseatEE (2000F20A)



66—
Oz iE
OFRANICHT 2 BRE
6. 5 &
T106 HEEERAAKRT THRE 1 5
HRAFYENZET BER AEH
BEE 03 (478) 6811 PR 5004, 5022
7. EEEIH
MRV PR KEEEIE £ 7 RIERICEEHEhOE24E L, EETEHEDI L,
8. BERHIE
HREAKFYHMEFREIRS TEEREV LET, 2L, BEEORBWEER, REEF
B LED,

R 26 H1H
R 7R &
5B ¥



RERFDVEPTFEFT D B0 5 D@ A

TRICKVPBFOLAFZVWILET, BEEOHE REEOLFELBH W LET,

1. REEAZLERVORABEABH
FVERAREFY (EHEZR) BF 14

2. HHEANE
KBTI, FHESYMETE T 2MEORRERAAZED TV 5, ARFEDOMERII, MR
Lo L CERMEFEDIISEN O, Bkd 2BFMHEL RIT D FESEDR - &k - VIt
DIFFEZITH Z LILBERD S 5 EFHEE,

3. IGEER
BHHEERET, L3I hEESEULOENE LD AL
4. #
5FELAZIRAIET 5,
5. NERY
SR 2HET H21H (1) %E
6. WLEESH
RERTE BN BOBHAEFELT 5,
7. RHEE

) HEBDOHE
OEE (BEICET 2HAEED)
O EE
O¥EHSE WT 91 TTHIL)
OFEHm D BRI
(D IEEDHE
O EE
O%MEHEE WTr179528)
OFEH/ DRI
OFBOEN ZIEEHEZOAANOVWTOERE Gk EEDI L)
O HE
8. 5 %
T106 BHEFEEBXSAKRT THRE LS
REAFYIMETIERT BBR  AEH
EiE 03 (478) 6811 PR 5004, 5022



68—
9. Bluwabek
REURFYMESERT STEBRRmr W % L =
EaE 03 (478) 6811 P9AR 5711
10. EEHIE
FrVEBIREFT OIBEMRE) DFOHEERED, XEBEREETOEE4EL, BHTH
ED &,
11. ZEEHE
HRREMHRERBIRE TERERENCLET, XL, #EEORVES R, REEF
B LEd,

R 245 A 1H
R REMET R R

RS e

Foo =



RIRKRFEYHER TR DB F A FEDE A

TRICKOBFOREEZWLET, BEEDOHE, HFEEOGELZBHAOWLET,
1. HAHFLERVOCABEABRK
FERRSMY BFE 14
2. FRAS
AEAATE, HFLVMHEEZRIMEOREREZEDTVS, KRB TIE, FL LTI
L BBERTEE LT, FMERRAELZITS EFHEELERD S,
3. IEEE
BLFEET, 2R3 INEESFULOENE b DA,
4. £ #
5ELNEFRAIE T 5,
5. AR
PER 2 £ 8 H18H (1) 4%
6. FLAEEEHA
RERTE B~ BOVHEZRET 5,
7. RHEH
() #HEOEHE
OtEE (BEICET 2FEEEL)
OFfEE (BETHEETT)
OBV R WFI17952L)
OFEmX D5
() JSEDOEE
OEEE
OV R b WTI147THIE)
OFEH/X DR
OFBOEX BIEEHEZOAANISVWTOERE G ~EEDI L)
ORRR2E
8. % %
T106 HREEXAAARTTH2RE 1S
HEREAFEYERTR AR ASH
EiE 03 (478) 6811 PR 5004, 5022



—70—
9. FEEIR
FVERRI BF SHEBEET XEIERBUETOEE4AEL, EETEHED L,
10. EEHE
HRERAFVHERFAFTEIRSTEERENZLET, 2L, BEFORBVEAR, RELFE
Bz LED,

ERR 246 H 1 H
RERFEYIE AT R

b

¥ 8 0¥



RARZEDT T D BhF R 5 D@

TRICLOBFORFEZWILET, BEEOHE, FEEOILEEZBHO W LET,
1. REAFILERVAEABRH
HEmEr SHMRZE BF 14&
2. BIENE
PiteEEs, METHEE
REDOHIEHNR « FRICHMD ST, BEANSREECHEHBISH LT, BhiEEHEN
B & R BRSO HOERD S 55,

3. IDEEE
BEHEET, $R3INEEZFLULOENZ DAL
4. £ #
5ELAZFRAIE T 5,
5. NERY)
¥R 2HEIHSH (b)) &
6. BAERFHA
RERE B BVRAZRET 5,
7. RHEEE

) HBOEHES
OtEE (BRICHETIHMREED)
OFfEE (BEETHEETT)
OfBUVA DS WTI1TTHIL)
OF /DB
() GEOEHE
OEEE
OXFEIVR L WFFrA4TT5TE)
OFE R/ D5
OFBOE % 7 3ISEHEZDOEAANIOVWTOERE Gt ~EXEDI L)
OfErz S
8. % %
T106 HREEHBRANAKRT THRE 1 5
HRAEMIMERFRT AR AFH
B 03 (478) 6811 PIfE 5004, 5022



9. FEHER
Hamir SHMRZE BFIEFERED XIBRBEFOBEAEL, BETHEDI L,

10, EE L
HRAFYMNEREIZS TEERE WV LET, 27X L, @EZEDEVIESR, RELE
B LED,

TR 2E6H1H
RROREYIE FiA &
SAE =



wo2mMI SSPEHBY VRIY T L
(B LB B RO EbF ] 1220 T

wom] SSPEKEY VRY Y LM - ETRES
ZBR & M i &

BEROEBHBAOEERICES, YMERTIE, TOBYOEENRT —<ZI0 EFcER Y
vRY Y LETEHENCEET B L 2REL, ¥ 1EBIHE LTERLE S i IEREREHOY
B WS TF—<TYURYILERMELE L, B2BIHIR BB REEOYE L
| LW TF—<EBREL, FRIE1AL 6H~1 8 HICHREMBTEMET <L, HEHEIH
HIEATHD, UTDEIBT 7= e —F2F7—0FTHRLE LIS

iz 2 OEEBZEREEDEBEN D 2T T, AV VRV Y LIYERETIEET L DL
LcofEitl, BEOEBVERDTESL 0/ I LRERETVWIWEEATEVET, 2FOD
EAMMRERO L IICHE LW EEZLET,

[co2#+»E 0T, BASTFUHORERBICNL, BIMBEEAOHEL, ME - Witk -
HARORHE TN EEZ R LCEih, EFRODEBHENCERT 5 TH5 5 20
S B EDIT, Tal S ARRESET 5, OB, KEREZE S BEFHAE (K¥EREEZS
L) ICE-THBERUQELNALOEET 5, |

COXHIBEABHICESRX, YURYYLEBIELTROI I BEAFHZIUT/IVWEER

TELET,
(1) 2FTIRERYEYEXOREE L TORIMBEEICESERD, BRI HDORED £
RGN

(2) KBOHEIT2 0 0 AEEITHNZ 5
(3) BHIEFOWMEZICE - TREZET M LB LI RBEDTX 2EEE (BHOWMHK
NERI TR, BEOOMDPTILEELTCAET S) 2BFL, RHGKMZ S - TR

BBV T %o
(4) —fREElE, BEADS - 2hh o T o sS AREBSTHRET LOBERE - R 5 —REFAT
T

(5) BFrOEEREICRAL T post deadline paper Z/DEIRIRT 2 RMEEL THL,
6) £BBOFuv—F4 7 X (Springer Verlag £0) ZRBRTHETE B70FEPLMTHIR
T 5,
EEBCEREIEREFEORBICAE GO Lch, H50VEbOLD2H50, VSN
WAL BLBILTNIEEZBRETT,



72, LUTOX I LLROANBEME, itk HRICHBEL, Rx0HNHT, BHESLEESH
FELTOBHMAEEICLS, FLE-BEEFLE LT, EREHBIELINE I EAHELT

BOESS

FEEH AAr7—<: BB EEEDOYIEELF

T : BYSEBREER U Z ORDYE D& RR UG IC > WT L8
RICERZEBVTERT %,

itk - EEOVIEBROVIMERELE @XHR, BEWE SrEOnES)
E2OWVT, FICEHEBEERIIE BES CERWES L VTET 5,

Hi : REBEEREMEICTT 2 ERNET T L& EEERER L OBAMIC
DWTHEL, RICEERE T RIS 5 — MBI G ORI OV TE
#Ed 5o



First Circular and Call for Papers

The 2nd ISSP International Symposium
on Physics and Chemistry of Oxide Superconductors
(PCOS ’91)

Tokyo, Japan, January 16-18, 1991

ISSP International Symposium Series

I

nternational
S ymposium

Scope of the ISSP International Symposium Series

The Institute for Solid State Physics (ISSP) of University of Tokyo was es-
tablished in 1957 as a nation’s central research institute for condensed mat-
ter science. In view of growing importance of international collaboration in
basic scientific research, ISSP has decided to host a series of International
Symposia on various topics in condensed matter physics and related inter-
disciplinary fields of science. The spirit of the ISSP Symposium Series is to
promote exchange of ideas among scientists both home and abroad, and to

provide young researchers opportunities to gain perspective of the field as

well as present and discuss their own research results.




Scope of the PCOS 91

The ISSP International Symposium on Physics and Chemistry of Oxide Superconductors
(PCOS ’91), to be the 2nd of the ISSP Intenational Symposium Series, will be held from
January 16th (Wed.) to 18th (Fri.), 1991, in the Conference Hall of the Science Council
of Japan, located in Roppongi, Minato-ku, Tokyo.

Since its discovery in 1986, the high temperature superconductivity in oxide systems
has been and is the subject of worldwide intensive research efforts. The high T, research
1s unique in its interdisciplinary nature. Virtually all aspects of solid state physics and
chemistry are involved and essential for proper understanding of the problem. This
makes it very difficult for individual researchers to gain a perspective of the whole field
and also to keep up with the extremely rapid progress. This symposium is intended
to provide an opportunity for participants (especially those in young generations) to
critically assess the current status of experimental and theoretical studies on oxide
superconductors and to gain prospect for the future directions. Participation of active
researchers both home and abroad, which is vital to success of such a symposium, is
solicited. In order to keep interaction among participants active and to promote in-
depth discussions, it is planned that the number of participants should be limited to
about 200. This limitation is also set by the capacity of the Conference Hall.

Scientific Program

The Symposium is envisaged as a “winter school” type workshop. Overview lectures on
selected topics will be given by invited speakers. Accepted contributed papers are to
be presented in poster sessions. A few invited and contributed papers are to be given
in oral sessions. To accomodate the latest developments of exceptional importance, a
limited number of postdeadline papers may be accepted. The Symposium language is
English and no simultaneous translation service will be available.

For the elucidation of the mechanism for the high temperature superconductivity in
oxide systems, it is vital to understand the basic electronic structure and properties of
the strongly correlated electron system. Toward this end, the following subjects will be
discussed in the Symposium:

(1) Materials
New Materials, Crystal Structure, Chemical Aspects
(2) Physical Properties

Spectroscopies, Magnetism, Transport, Thermal and Lattice Properties, Super-
conducting Properties

(3) Theories

Electronic Structure, Strong Correlation, Phenomenology, Novel Mechanism of
Superconductivity



Invited Speakers

The following distinguished scientists have agreed to give invited lectures:

Prof. J. Akimitsu (Aoyama-Gakuin University, Japan)
Dr. R.J. Cava (AT&T Bell Laboratories, U.S.A.)
Prof. Y. Endoh (Tohoku University, Japan)

Prof. D.M. Ginsberg (University of Illinois, U.S.A.)
Prof. O. Gunnarsson (Max Planck Institute, West Germany)
Prof. B.I. Halperin (Harvard Univ., U.S.A.)

Prof. S. Maekawa (Nagoya University, Japan)

Prof. C. Olson (Iowa State Univ., U.S.A))

Prof. N.P. Ong (Princeton Univ., U.S.A.)

Prof. T.M. Rice (ETH, Switzerland)

Prof. Y. Tokura (University of Tokyo, Japan)

A few other lecturers are to be invited.

Registration

Those who intend to participate are kindly requested to complete the enclosed pre-
registration form and return it by Sept. 30, 1990, to the mailing address given at the
end of this Circular. As the number of participants must be limited to about 200, early
registration will be appreciated.

The registration fee for those who have returned the preregistration form by Sept. 30 is
20,000 yen. (It will be 25,000 yen after the preregistration deadline.) The registration fee
for students is 15,000 yen. The above registration fee includes a copy of the Proceedings.
Payment of the registration fee is due by Nov. 15, 1990. The fee should be remitted
to the bank account given below. No cheques or money orders are acceptiable. Nor are
credit cards.

Payee: ISSP-PCOS Hiroshi Yasuoka
Payee’s Address: 7-22-1 Roppongi, Minato-ku, Tokyo 106 Japan

Bank Name : Dai-ichi Kangyo Bank, Roppongi Branch
Branch Code: 053 _

Bank Address: 7-15 Roppongi, Minato-ku, Tokyo 106 Japan
Bank Phone: 3-405-6611

Payee’s Account Number: 1685067

* Payment should be made in Japanese yen.

* Charge for remitlance should be paid by sender.



The cancellation of the preregistration should be made by writing to the Symposium
Secretariat. The registration fee for those who have made cancellation by Dec. 10, 1990
will be refunded. (The bank charge for the transaction may be subtracted from the
refund.)

Submission of Paper and Proceedings

Contribution of papers on the latest research work is solicited. Those who intend to
contribute papers are requested to give the title(s) in the preregistration form. Abstracts
should be prepared according to the format given at the end of this Circular. The
deadline for the abstract is Sept. 30, 1990. A copy of abstract booklet will be handed
to each Symposium participant upon registration. The name and address of the author
who is presenting the paper should be given in the lower margin of the abstract form.

The Symposium Proceedings will be published from Springer-Verlag. The manuscripts
are due by the first day of the Symposium, and will be refereed during the Symposium.
The manuscripts for the proceedings should be submitted in a camera ready format.
Detailed instruction for preparation of manuscripts will be supplied by the publisher at
a later date.

Symposium Site and Accomodation

The Symposium site, The Science Council of Japan, is in Roppongi, midtown Tokyo.
As the Symposium site is located right next to ISSP, laboratory tours may be arranged
for those interested, during the Symposium period.

Rooms are available at The President Hotel, located within a walking distance from the
Symposium site, at the following rates,

Single room: 11,639 yen /night

Twin room: 19,199 yen /night

These include breakfast, service charge and taz.

The above are special discount rates for the Symposium participants. Those who want
to make reservation are requested to send the attached reservation form directly to the
Hotel at the address below.

The President Hotel

2-3, 2-chome, Minami-Aoyama, Minato-ku, Tokyo 107 Japan
Phone: 3-497-0111

Fax : 3-401-4816

Telex: J25575 HTLPRE



The PC0S’91 Organizing Committee

Hiroshi Yasuoka (ISSP): Chairman

Yasuo Endoh (Tohoku Univ.), Atsushi Fujimori (Univ. of Tokyo),
Toshizo Fujita (Hiroshima Univ.), Masatoshi Imada (ISSP),
Masayasu Ishikawa (ISSP), Koichi Kitazawa (Univ. of Tokyo),
Akio Kotani (Tohoku Univ.), Nobuo Mari (ISSP),

Sadamichi Maekawa (Nagoya Univ.), Masatoshi Sato (Nagoya Univ.),
Hiroyuki Shiba (Tokyo Inst. Tech.), Humihiko Takei (ISSP),
Kiyoyuki Terakura (ISSP), Yoshinori Tokura (Univ. of Tokyo),
Shinichi Uchida (Univ. of Tokyo)

Hidetoshi Fukuyama (ISSP): Program Chairman

Yutaka Ueda (ISSP): Finance

Yasuhiro Iye (ISSP): Executive Secretary

The ISSP Symposium-Series Steering Committee

Hidetoshi Fukuyama, Noboru Miura, Hiroshi Yasuoka and Tsuneya Ando
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Deadlines

Important deadlines are:

Pre-registration — Sept. 30, 1990

Abstracts — Sept. 30, 1990

Hotel Reservation — Nov. 15, 1990

Payment of Registration Fee — Nov. 15, 1990

Manuscripts — Jan. 16, 1991

Further Information

More details about the program, registration, travel and accomodation will be mailed by
November 1990 to those who have returned the attached pre-registration form. If you
need further information, please call or write to the symposium chair, Prof. H. Yasuoka
and Prof. Y. Iye, at the address given below.

Mailing Address

The pre-registration form and the abstract(s) should be mailed to the following address:

Professor Yasuhiro Iye

Secretariat, PC0OS’91

Institute for Solid State Physics,
University of Tokyo,

Roppongi, Minato-ku, Tokyo 106 Japan

PHONE: 3-478-6811
FAX : 3-401-5169
TELEX: ISSP UT J32469



Abstract Format

The abstract should be prepared in the formatl given below and submitted in
duplicate, logether with the pre-regisiration form to the address given in this
Circular. :

TITLE OF THE PAPER IN ALL CAPITAL LETTERS

First Author, Second Author*, and Third Author**

Institute for Solid State Physics, Univ. of Tokyo, Roppongi, Minato-ku, Tokyo
106 Japan.

* Dept. of Physics, University of Tokyo, Hongo, Bunkyo-ku, Tokyo 113 Japan.

** Institute for Materials Research, Tohoku Univ., Katahira, Sendai, Miyagi
980 Japan.

All materials should be typed in the area 15¢m x 15¢m on a standard size
(21em x 29.5¢m) sheet with a good quality electric typewriter or printer. The
abstract should be concise and contain appropriate information on the scientific
achievement of the paper. Additional sheets clarifying the content of the paper
are optional. But they will not appear in the abstract booklet.

Please check the appropriate category for this paper.
o Materials/ o Properties/ o Theories

Presenting Author: ___________________________________ ,

Address: ____ _ _ _ _ _




Preregistration Form

The 2nd ISSP International Symposium
on Physics and Chemistry of Oxide Superconductors
(PCOs '91)
January 16-18, 1991

o I intend to attend the PCOS ’91.

o I intend to submit a paper (papers)
entitled:

Affiliation:

Address:

Telephone:

Fax:




THE PRESIDENT HOTEL

Hotel Reservation Form

The 2nd ISSP International Symposi}lm
on Physics and Chemistry of Oxide Superconductors
(PCOS "91)

January 16-18, 1991

a I would like to make reservation for

o Single Room, (11,639 yen/night including tax, service charge and breakfast)
o Twin Room. (19,199 yen/night including tax service charge and breakfast)

Arrival date: Janyary, —________ , 1991
Departure date: January, —________ , 1991
Name: (Last)_______________ ,0Prof./oDr./aMr./ o Ms.

(First and Middle)

Affiliation: __ _ ___ _ _ _ _ _

Address: _

Fax:

Signature _ _______________ Date

This form should be sent to
The President Hotel
2-3, 2-chome, Minami-Aoyama, Minato-ku, Tokyo 107 Japan
Phone: 3-497-0111
Fax : 3-401-4816
Telex: J25575 HTLPRE




Technical Report of ISSP #HFIU X b

Ser. A
No. 2267

No. 2268

No. 2269

No. 2270

No. 2271

No. 2272

No. 2273

No. 2274

No. 2275

Antiferromagnetic Spin Fluctuations and Superconductivity in Two-Dimensional
Metals-A Possible Model for High T. Oxides. by Toru Moriva, Yoshinori Takahasi

and Kazuo Ueda

Frist-principles Study of Short Range Order and Instabilities in Au-Cu, Au-Ag
and Au-Pb Alloys. by T. Mohri, K. Terakura, S.Takizawa and ]. M. Sanchez.

Finite-Size Scaling Study of S=1 XXZ Spin Chain. by Toru Sakai and Minoru
Takahashi.

Photoluminescence Intensity of InGaAs/GaAs Strained Quantum Wells under High
Magnetic Fields. by Hongqui, Hou, Wolfgang Staguhn, Noboru Miura, Yusaburo

Sagawa, Shojiro Takeyama and Yoshinobu Aoyagi.
Electron Correlations in a Multivalley Electron Gas. by Vasutami Takada.

Kinetic Energy Sum Rule and the Momentum Distribution of the Electron Gas at

Metallic Densities. by Yasutami Takada and Hiroshi Yasuhara.

Quantum Oscillation of Magnetoresistance in a New Organic Superconductor
(BEDT—TTF)z(NHq)Hg(SCN)Q. by Toshihito Osada, Atsushi Kawasumi, Ryuta Yagi,
Seiichi Kagoshima, Noboru Miura, Masashi Oshima, Hatsumi Mori, Toshikazu

Nakamura and Gunji Saito.

Pressure Effects on the Antiferromagnetic Ordering in ProCu0s—, . by Susumu

Katano, Nobuo Mori, Hiroki Takahashi, Tamaki Kobayashi and Jun Akimitu

Random Field Effect Due to Non-Magnetic Impurities in Spin Correlation in a
Frustrated System. CsCoCls. by Mamoru Mekata, Shigeo Okamoto, Seigi Onoe,

Setsuo Mitsuda and Hideki Yoshizawa
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No.

22176

2277

22178

2279

2280

2281

2282

2283

2284

2285

2286

Laser Induced Irreversible Change of the Carrier Recombination Process in

0dS.Se.-x-doped Glasses. by Makoto Tomita and Masahiro Matsuoka
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