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Unusual Magnetic Properties of Linear Chain Oxide SrgNilrOg with
Alternating Spins $=1/2 and 1

Department of Physics, Kyushu University
Takayuki Asano and Yoshitami Ajiro

So far, we have studied the unique ground states of various low - dimensional materials
which exhibit the strong quantum - spin and spin - frustration effects: such as AgVP,Sg as the
Haldane system, CuGeO; as the spin- Peierls system, CuFeO, as the triangular lattice,
SrCrgGa,0,9 as the Kagom lattice and so on. The materials SryMM’Og(M=Cu, Ni, Zn, ---;
M'=Pt, Ir, -:-) are the frst inorganic compounds in which a different kind of magnetic or
non - magnetic ions with different spin quantum number, say, Cu?'(S=1/2), Ni*'(S=1),
Zn?*(S=0), Ir**(S=1/2) and Pt*'(S=0) are regularly and alternately arranged into one
dimensional chains. Furthermore, we should not overlook the possible effect of geometrical
spin frustration in view of that these mixed magnetic chains form triangular lattice on the
planes perpendicular to these chains. Consequently, we can expect novel ground states closely
related to both the quantum effect and spin frustration effect in regularly (not randomly)
mixed spin systems with various combination of magnetic or non - magnetic ions.

Here, we concentrate our attention on unusual magnetic properties of SryNilrOg with
different quantum number, S=1(Ni%**) and 1/2(Ir*"). The compound, therefore, represents a
triangular lattice composed of an S=1/2 and 1 quantum ferrimagnetic chain. We have revealed
that the response of magnetic susceptibility and magnetization is quite unusual; spin - glass
like behaviors with large thermal and magnetic field hysteresis below 70 K and a sudden
decrease of magnetic response just like a first order transition to the antiferromagnetic state
below 15 K in the macroscopic measurements. To our surprise, in contrast, the specific heat
does not show any traces of phase transition down to 1.0 K with and without magnetic fields.

From the comparison with the recent experiment on the closely related compound
Ca3CoRhOQg which is characterized by the triangular lattice system consisting of ferromagnetic
chains, instead of ferrimagnetic chains in our substance, it is suggested that a partialy
disordered (PD) state may exist between 70 K and 15 K and a frozen PD state may appear
below 15 K. AC susceptibility also supports this scenario.

In the future works, we will try to some microscopic measurements; magnetic resonances
(NMR, ESR and x SR) and neutron scattering in addition to electric resistance
measurements. We are very grateful to Dr. H. Aruga Katori and Dr. K. Katsumata at RIKEN

for specific heat measurement, and to Dr. M. Hagiwara for AC susceptibility measurement.
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2SR test of the Chiral Glass Ordering in the Superconducting Ceramic
with Anisotropic Pairing Symmetry

Y. Ajiro (Kyusyu Univ.), M. Hagiwara (Kyoto Inst. Tech),

I. Watanabe (RIKEN), M. Matsuura (Fukui Inst. Tech),

H. Kawamura (Osaka Univ.), K. Koyama (Tokushima Univ.),
H. Deguchi (Kyusyu Inst. Tech), T. Asano (Kyusyu Univ.),
and K. Nagamine (RIKEN)

A new type of the ordered phase, a chiral glass phase, in the high - 7, ceramic is explored by
ZF - SR technique. This new phase is predicted to appear in the high- 7% ceramic with
regulated sub - micron size homogeneous grains, which contains the frustrating inter - grain
Josephson junction networks caused by the d-wave nature of superconducting order
parameter. Aiming to detect the weak but finite internal fields produced by the freezed
spontaneous chiral loop supercurrent which is expected to appear in the chiral glass phase, we
measured, carefully and in detail, the ZF -time spectrum of muon decay on the selected
Y Ba,Cu;0, and Y Ba,Cu,Oq4 ceramic samples as a function of temperature from 150 K down to
5 K.

At the test run, we obtained very promising results. For the analysis of the ZF - time spectra,
we used the product fuction of the well - known Kubo - Toyabe function and an exponential
function,

G.(t) = GfT(t)oext (—At),
which arises il there is an additional source of magnetic field that convolutes with the field
distribution of the nuclear dipoles. According to our analysis, the depolarization rete increases
gradually down to about 100 K, then keeps constant at 100-50 K, and further increases
relatively rapidly below 45 K. The examined sample is well characterized and exhibits two
distinct transitions at 7¢; =90 K and T, =42 K, corresponding to the intra- and inter - grain
superconducting transitions.

Stimulated by the above result, we have performed a systematic study to check the sample
dependence of these anomalous behaviors, in order to confirm if the observed behavior may
correspond to the signature of these transitions, especially to the predicted chiral glass phase
below 75 or not. From experimental point of view, it is important to notice that TC2 is tunable:
Tes is believed to be induced by the inter - grain coupling and, therefore, it is controlled by
adjusting the sintering conditions.

For this purpose, we prepared four well - characterized samples with different transition
temperatures: Y BayCuzO; with 70, =90 K and Tty =86 K and three kinds of YBay,CuyOg with the
same TC1=80 K but with the different 7¢;=50 K, 21 K and no 7¢y. The exact location or
non - existence of Tgywas firmly confirmed by the magnetization measurements, to say
nothing of that all samples exhibit the intra - grain superconducting transition at 7g; =90 K or
80 K. From the systematic study, it is now evident that we detedted the weak magnetic field of
order 100 mG which appears at 50 K far below T, =90 K. However, at the same time, it is clear
that the observed behavior is very similar for four samples under investigation which have
different transition temperatures associated with the predicted chiral glass phase.

In conclusion, although we succeeded in detecting an anomalous magnetic field in the
superconducting state, we have to recognize, at the present stage of analysis, that the
appearance of the weak field is not correlated with the occurrence of the predicted chiral glass
transition at 7¢y. At least, we can say that the predicted spontaneous chiral loop supercurrent
associated with the lower transition at 7y was not detedted from our measurements.
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DL ERT — ¥ DT ARG Lz, AW v 7N E UL 7RIZE 75 ZAg(11 at% Mn)
LA DU TRIZE V75 AFey50Mng 50 TiOsTH b0 HIEDHFRITA Vv I TOACHHRD R /r— 1)
VIR TR DY T OBHEE IR ERIICANSNTE DY, 2Rkl & & bIcRoits

1
&W@%ﬁﬁ@EUMmQMMgMLﬂnﬁ%é#%&%ﬁLMU~M[§%h% &J} D

FGRA—INRDOLNT WS, BERERAS LV MIZOZ2DH » FILIZ VW THEI SN TV B ERREEIC
O WTHAEEM 1) (T)s THRILF—BERED 2 — LA (T)IC B BERW S XOEE WU D
AT ETH B,

F 4 ldtwin - experiment & KIENABE Y 7 NOERGEEZBL L, BEA A R REERIIC
B Utco 2T o OBREOM (T, Ty) 2RO SO®BHNEREITH, £ T IC2SL, 5
Wil by, BAISE b LT Y 7 b L TDCHEEROEMEZNE ST 5, COFERT T, Tl, ESH
PR Ty I EOREEF S LTV A NERTERIER L 2RD SN B, RIS T, & Ty ZANMRZ
1EBAET 5, 1§ oMty LOdomain

03 T T T T T

length® R ERIT MNEX ) IKiid 5 &
025 g - 27 PEBOKMME & Log=L o Log) D3
e 02 F T 0% ] BB, ZOBRYT, T, & T, > T, 13
< S . oz %
X 015} o : TE&1 TRAE Ml BRI
.l 0.1 } $®°y | B L <Lp(t)ERI LT3 &2
' §8° TSN -1z £120C DRERIER
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CD LS EENEOYELERSE (rejuvenation) 25—k, MEE T\—>T,—~T, YA 7 )IsE5
LEFOEBETOEMD Tz | MR -TWwa, V09 TidtE SRV ONE, F4F-Iv 7R
%#|cdomain® TKXX ] ORELIEZAZE MAEAAZ] BAE) —%WIET AL LICED, il
WA B TEEO, TR OVRIRE DA ZZRICkd 2 GEMNRMORMTH 72 LHL,
CNETREEIN TV /zdomain NOFKF/ST A — 5 D T | ORHEERICK > TAEY — 3@
Hahs, *

leF. 23544752 hL— % (directed polymer in random media (DPRM)) TEE A A 2%
BOFEEND TRITINICIH S M T E 2 LT E, CORTTREENA ZRREHEHO LT A%t
HoPpsheE LTI 5, M. Sales and H. Yoshino, Phys. Rev. E 65 66131.

4 P. E. Jonsson, H. Yoshino, P. Nordblad, H. Aruga Katori and A. Ito, Phs. Rev. Lett.

88 257204 (2002).

’p.E. Jonsson, H. Yoshino, P. Nordblad, cond - mat/0203444 to appear in PRL

- Yoshino, A. Lemaitre and J. P. Bouchaud, Eur. Phys. J. B 20 367 (2001),
URL http://thmat8.ess.sci.osaka - u.ac.jp/~yoshino/Research/Meeting020621
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ZEV 7S5 A (SG) FHOABAEMT A0, EE LTS GHICBOLTRE Y 7 bfe,
REYA 7 IVBREEOREZ(AEMAER T bINICKD A D VTEHEMHEIN. Faoy
Tl MigERICERITONTE /. L, BEELEHWS 7o b3 TIE, BahicED
RN DZALDNS GHFH DA A AMIS EORMABERICT 5 2 & B IR #SIIAHEBIE
FDZ bz L THEgENICTA ¥ U 7BERICHFS 5 2 Lo i & OF M HENRETH 50 L
ORREEMN S - 1o KRR TIE. NSO EEZRRT 5720, FEES GZE AV TEENLEF +
) YRR & O BEMNICHSAHEEFREELIE2 7o balickh o4 Vv /EREFHNS.

ikt E LTCdygsMng 5;Te (Eg=2.18eV) ZH . #E544nm (E>Eg) DfffiHe-Nel —,
% 7213633nm (E<Eg) DiRfiHe-Nel — Y %5 t,, DD t,, OFBE L. t,zfFo7cDBIC
5% BN L THAL DR RlRAEME 2B L 72, AR EEE L. t,,=3000 sec, tyy=30sec, t,3=90sec
ELBaIci, BE FFATH0.44K E0.65KDF — £ I B\ THI100secE A T 2 BB DZE(EA
gHilzxhns (K1), #&fNFES=d M/d logt iZ b~100secicHBWVWTHWE — 721 EHlcN 2 (K 2),
—H\ twsx390seciciéNd 3 & 2 RO EALN A SNIEL D FREEHEIFHTE VLTI, ty=90sec
IEWTH 2 BRFEOZEMER SNV, BER~100secic B 2 EFEDE — 7 iiE S, & ATIC
XLTTow b4 3dE (K3), O tws=90sec Tl S, 13 ATOBNNLE > THREERAICZALS
BDICH LT, REATRIEPCHEBEADANEH SN, I 5T, t,3=390 secTld. k& IRD MY
1o L TR XS0,

VI EORBIIRD LS IR TE %, REXEEZZRE L 7o B ORI tr+ 1 13, twe=30sec
Tld. AT>0.24 KTtu3=90seck iz 5, Nid. AT>0.24 KTIIHMHPRICIESN/z X E A&
WRBINBEEEZEWRL, EEIAF I 7 ADOIEFH I A F I 7 AND Y 0 A4 —N=)Elilll <
NBIEILKED, INHRRECEEIFTO 2 BEREEMICHIET 50 t,3=390secTld. AT<0.54 Kic
BOTIEIOEMAiEET. 2 BBEENMABIINIEO, —h, ROKXBEETHE t,3=9%0secThH 2
BEEMABR SNV &E, F+ V) VRIS D MEERZLNE CRRWIREDLRR TR A —
=35y TEMFEERIHEL D bR, CDD I oRF— "= RHKICE 2 LD LRI 5.
VI EO#RIE F+ U VRIS S WS B ERZLICERT 24 —/3—F v 7 ROME Z B 17
AiiLizboThb, Nov Ty MiBEERIIERT 5,
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FHEAHIBICR T BN A TV T 4 BIFEDEK R — VR
RIRRFRFEERADIER 248 B IR Ot

S Mng Lotk S 4 o7 o 7 &RBICB W TE > L BEER—IVRMEHEh TS, Th
EZE O EMESE (B45 )T 1) IZfED Berry(AHIC & 5 & W HERIAN, T v MESGDEE
&N [1,2], CORER—IVI ORISR R TIFEBRIZIR L BN TO/HH
HEH, EIWLEEEBETNHL LS LIBVESHSHEETLERNS 3 THS, HAIIDZ
L AL E BT ORMAHEER 2 BB THROARAKXZHOWTRLA[3]. BoNich—IUEEERZ
gg;) = (4n)%oe] Wity L EF B, I TIRIRMAEEROER, o0y (dBoltzmann{m8E, (34
Mk B5M, vIZRBEETH S, X B2HNA1F7) T4 T, HEDIDDFEERE VSxD#ln
SRONIC LIz >TIREBETH 5,

S (X)
X | ——=—=2I'(a)I'(b)I(c)+

— = I(@)l'(B)I'(c)+

(a X b) (b; c) fexal, i (a)I(b)I'(c)}

=L a Exl—X2\ bEX2“X3\ C 5X3—X1 ‘13’)0315.7@{755%}}2@ 3ADNYT NIVT,

sin kpr or/20 d](r)

I(r)= » Fr)y= THb. LIZHIHBITIETH 50

:@ﬂﬂ&d%#:b%?@%é@.%ﬁ@ﬁ4m7m7pryﬁixmﬁﬁéiﬁpﬂ&ﬁﬁ
IO R BT o T

T=IVRE 7 IR NV =P LICRE VRTEETHAINA T Y T4 2D TEENE T 5 0]EE
PEDNS B &\ S EIRTAEARZ BRI

[1] J. Yeet al: Phys. Rev. Lett. 83 (1999) 3737.

[2] Y. Taguchi, Y. Ochara, H. Yoshizawa, N. Nagaosa and Y. Tokura, Scinece 291,2573
(2001).

[3] Gen Tatara and Hikaru Kawamura, preprint cond - mat/0204096.

[4] S. Yoshiietal: J. Phys.Soc. Jpn. 69 (2000) 3777; Y. Yasuiet al: J. Phys. Soc. Jpn. 70 (2001)
284; T. Kageyama et al: J. Phys. Soc. Jpn. 70 (2001) 3006.
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2 R BRAR B ER W Bl @A Otk ML, Rk D&, IngHnAas

Pyrochlore (L &¥INd2Mo207Tld. Tc=93K TFIZMo momenth Vi@ it ik % > Torder L
I SICREZE FIF TV E30K 25 5Nd - momentDorder2\BAF IC75 5 T & N PHEFiGELIC K D
Hn->TWAB[1], Mot NdDnet momentldRIFATTH D {KETIIMoLNd&E bicnon - coplanar
S ER > TVWa. ZORTIEKMIOKLL FTH—IUED oy OIRE - WS EENE P Z DR AT
ICHEE OB MEADSRE & BREIFRTRENMEN SN TV S[2]. CORBEHIHT S0
non - coplanar?s & HEE DIGE IC{E(ET S spin chirality x (=St « Se X S3) AN a) Al 1T BB ) 73 ik
REFEORE LA —IMEEIZFES L TV VS ERMREINEHINS[3]. oy DI RISIREE &
non - coplanar?X Mt & ORBIE DG AR B 721, BiS (H/[011])h T bk FEHF £8 % 17
WHESHEN S & & bICED LI ITELL TV DM &N, Mo- Mol U Mo- Ndféi @
exchange field °Mo & {*'Nd momentsDsingle ion anisotropy (Nd moment (58— 52 75 4 %
Fi-> TH D IsinglTH S, Mo momentDEGMIZT/NE V) 2FE TN, ERGEREAFHHT A0
SJEENREPHSOMBE L THE OIS, @IFHICE ) TMo momentid ¥ & % W7 [
(H/[011])Z [TV A5, RAMPMo- Ndfiidexchange fieldic & D #I5 AH M 50 LIEHLT L
H5EEZOoND, XN W AR EBEERLAGBICH S 2 DONd momentid, Tl mEICfixENT
WABIDICHIGOEEEAZIFE W, —hH, BO®D 2 H>DONd momentid. FhliAmIcfixxhizx £
5 & & bIZmomentDSEEN TS RIZT 5. TSV Mo momentD A bZED 2 EEZ SN
Bo JOHSHEN SH/011]0OBAIC>WTE S EAEMEOBS KL Lz, £, Ml
IZ&L D& SN fzcoupling constantHD /X5 X — & — A HAWT, AR O[001] RO [111]4 8 O
BAKEMEPE oS T CORBRIFMN b BED - 72 FTRUC[001 A RICBISEA ML 22840, K
TR R D FIS 7 IS OMo// KR T ONa// DREGHEIFNE % 7R 9 (Mo moment® 575 P R 5 HaniM0794.9
TDHE LOTOEEDW A ZRT o ONa/IFH MODEIZIE EA EHKSTIW), spin chiralityD %
52% Z 12 MR TRRERR O HRRDD o (THHIT 205, EEROHICKE L - HSHEE b
LICETRE SN/ AR OH - K EH L oy (BH)DZENEF—HLTVRWI EhbM B, $1-.
DG A NS B W T HERDHER LS 572 & SICBRITRE oy DX O RS T TORBKEN I
bEENZEENE LML T, BB, LDt ET
13 Nd moment®DK Zx X 25l & L TFEM L 7253,
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Cuy . Zn,CrySey @ non - trivial Z@E5iAEIE & FH K —ILRhR

ZRHE OfRAGR . KE OB, L R, DE OB Ak EE
Wk meHRA

Z E R IVEULEYICY,  Zn Cr,Se, AR BHE H — LR ROKRIEIEEL . £ Onon - trivial L5
Hrk L OBIE A ST A HINT, S ERRE, O R, NMRAUIEZIT>72. 2O
%3 x=0Tcollinear’s #ifiitt . x=1.0Thelical SIS EE & 5, £/, TOROMKDHKT
lZconical B KA & 5 D EWALAIEDHRENSCZZ oNTE I, TORTECrE—A 2 bD
AOHMEAL S (CuT— A ¥ MIBMHEE 280D T, R— VB o D RESKUREE D S22 HGR L
DFVnEEbNE, BER— IV OERISREICH L Tldnon - coplanarS#iKikE, 378bHHB R
EohaA5) T4 —OWFENES L TVWAEVWIRELD D TN & ORLEAN B,

0.2<x<0.8DE D BEALHE TIZT,, ~ 150K LU F THREIRIC LK S Lo s ma sl s s, —
. RO AED R —UEFICAV LN TE LR, 0y=RH+47RM (R, R ZZNZTNIEF,
SR — VR, HIAEBES . M3t L) 2RV CBllSh opgZfrL7cE T AH x#0
OkHoxt L TR SRS T, b2 0 THERIEY 5 L L O HRE®. {th -5 collinear 73 i &t
EEFOx=0DFHE TIIBRICHE > TRAEDKAN > TS (K, ZO#EWVIC, HAHEEDRS
NEZ SNBDTIRIEVDN

x=0.3,0.5,0.7D ¥} & AW TIT » Fo ik TR TR ER O Z I 2 /R 9 1 S F RN BN 7,
BARE (T10K) IokiF 3 F ORESEIEE 13, conical SIS ETHIITZ 5, £/ OB T
SO BRI HE WV IB0KAHED S 2 1IChE L (KD conical IS i SMEE D B & BH H — ILEHRED
REZLOMFICRR—EDRIENAONE LI TH 5,

e AT O 5 Bt i Bz, 150K A1 Teollinear—conical ™ & i k&N 2L d 5 2 &
T & D TH B, EEICIconical ZHSHEN T TITEHREAN S TE TS I EANMRAIKE
DRSS B NMRTIEREFIIEASESI BRI b0 U, htkFEr @2 kg
B HRE I O T O EHEN B SN 5 L VO BEEZE TR, Pl T KL D /hE
12, conical’ KM%+ - 72X (conicallX) NWEEHMTREELTVWALHITHS (Z£Dif
Mg 5). BREEBICZOMXROKRES

AR LIRS, B TRAHE S 5 & 525 P s B
 Cu Zn Cr Se _ 8
Nb. 30 L 46500
R g . . =0.5 —.
Z D conical XA K & { 12 5 K TRs D B Nales | E
—_ S v
WEDRUES 5L 5 THB, SHIEanR  Cuf =05 it
T HERTORSMEN DT 5L, 2EY & | Y ~ 17 8.
T o 20
AA50F 4 —Dogn0FGRzomEE 2 | b / 1 &8
g T ’ © 0\
bICHMAT BHIA%E o, RHERTORMER— ¢ ”Wu w0 e usn g e
- »7 - )
IVRH ORI A & &bl TVA I & Ay b -
0o & o o g — € otk 3 Tad L -
1. ZE‘/ﬁ’f‘?Jbﬂ'—ﬁ'.—XﬁLZ"L\b\Q% 0 - » L AR RS ML AT
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SrFe;_Co,03_sDV TV b3 v bRE VTS ZIKREE L H Hall ¥R

RO T RAAA A LYISrFe1-xCox03- s DM & . BEHallikit & OBl EH L 72 EERE{T -
tzo TOFRIE. BEEEE FTORMEIC K > THEKIER 6 2/N 3 TH L, 2TOXTEBIEE
R 5IKx=0.2CHREMLAR D, 2 TH@EEQERUE (1100 °C) TF S NI BERSAZ
60KE DRSS, 320°CT2 AM 7 =— IV L7z A2 Wz, Z OEF/KIHE 6 (3. xD0.0~
0.8DZEALITH LTy 0.06~0.2EZ L L TWE, x=0.20BSKUEHIE 0 FERTI~2mQ cmfEET
Hoteo KRHTREBFREDRODOIE EANAONEHD, E£NTH, 5KT3mQ ecmll |
Thb, BHEMLER > TV EBATHHAL MW EHE 6T) X TONEKTafILIEWOT, £
DS HEE D collinear’s & D T WA FEHEA & .

0.2 <x<0.6DxFTlI. ZDHi{tA zero field coolDFH &field coolDIE ET. 50 KEIFITE
ATV ANALNDE L, THFHELOMTUE E— 7 OIRNREE T E L BITLNE I EaBR
% &, (KR Treentrant spin glassiREENEH L TV B EBbh b,

oy OWISEEMICEHT % &, $IC x=0.4~0.6Dspin glassif FEICH T, sl E SR I
ML TEFEHVWONAR og=RH+47RM TEHELK 74 v PTERVIRENH S DD S

(B1)o I5IT4 vT 4 V7LD ONIREHalfFE (RS) BEEETEMERE & BITH
W BEEOREERE 50, x=0.4~0.6DHKDEAE, 50 KLIT TR & & bICHnd 5 20
Honsd (K2), bbb, ZOHRIEIEE Ireentrant spin glasstH THICEEFICRH ONS Z L2
%o COXHIBIREADIS5T0EODREEME LT, spin chiraity B U 72 iama Bk E O [1],

X 51T, SrFei-xCox03- s DWSIEIIAZHE L. ZDFER% spin dependent tunneling | #f§
ZHEZ T Lo £ TR £9TFel CoDMFtHIRENM PEREKIEOAHAUSICL - T, &R
Y78 ER 4> & MRRARI IS I DN U B LB R B, MBABERBORT v v UEEDO S SN, B &EF
DRAEVOEEICKFETBEEDETINE[M>TAp/pg < 2MSM~+M? (M : BFhL. 6 M : §if
GIC & - THRINLH{L) ORBRAEZEE L TALEIA, D BIRII N7 EERFER % K < Bl
THIEND M1,

[1] : G. Tatara and H. Kawamura: cond - mat/0204096
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HOE W T

Bili. 71T AEFHR SA 07 0T FRIEEDRMEN TSI A M —Y 3 VROYEICEVLT,
KET “ZEVZ 52" (“SG”) #HrEMEhTVS, 20 “SG” HIcHEWT, IHISHLFRIIN
koDZREVTFZ (SG) EEMLIAREVERT, LHL, HEZHLERD A X TRE TREZR
TEVAHSGEIFRE S REBVART o, BIKTEEBAEN 7SI X ML —2 3 VRYED “SG”
FOPERDSGH ERETH B LEFVUINE V., 22T, #EROSGTEHA I N TV 2 SGlcF IR
Ty (H) OBk SO iE2 B E LT, “SG” HABRIIN TV S/ o7 o TR FRYE
Li Zn, V,0, ic2 W CEBERALEDMBHKEMAME L, “SG” IR T.gq (H) ORISR
RIS I T

B Td BLiV,0,3BVETFRWE" . ZnV,0,13 Te=50K THiEMIEE %R L 72 #IC Ty=40K
TRBWMEEERT 75 2 b — NRRBEATSH Y. COmEORMEL Zn, V,0,05 5
0.1<x<1.00FR KT “SG" DERFEVLLBMINTVSE2Y, SElIF. x=0.7, 0.8DFHKDEFRMILE
RIE L 7c. MIEREROF E LT, KICx=0.7T0HB O M LR OIS KFNEE R4 HERDSG L [E
BEIC, S8R TIE. CoREBSEIBICE LBt (M2FC) RNAXRTAERL, WA TREI DK
M TMEZEC L IS ch TR L2 SIIE L 72 Bk (MFC) LoficzErBlhTws, MIFCEMICE
DORNCENBNBREZE Toggr(H) EEFRT S L BEIEHOMINE & HITH XTI, Trggr (H) (FE
BAlicy 7 bd 5, ERDZ L DSGTIE.
Tge(H) Ade Almeida - Thouless T & » TH
& A BHRERY, H=A[1- Tgg(H)/Tsg(0)1°.
ICREWV, a=1.5&13 2 LIS TV EY,
COMFRNKEx=0.7, 0.80REHCHBEIE L 72
EZA, FhFNa=1.43, 1.22L150 pEk
DSG & a1 bITEVENE SNz, LA LS

(1) Wlc& B AZRTOH53N0 (HEEICE
L bDEDEA L) MWIEFICT/HhZ WV, (2)
MZFCDT=0 D/ FEAMEFC#0, 78 LD
THRDSGERE BRI RBVERLT 19
Wb, ZOFERNS, LiZn, V,0,cHF 5

“SG” HTIR—EDRE Y (K4) DAHHMNSG
MR- TWA I ENTHREN S,

>
I

M/H (x10°* emu/mol)

1) S. Kondoet al., PRL 78, 3729 (1997).

2) Y. Uedaetal., JPSJ 66, 778 (1997).

3) S. Kondo et al., JPSJ 69 Suppl. B, 139 (2000).

4) J.R.L. de Almeida and D.J. Thouless, J. Phys. Al1, 983 (1978).
5) H. Aruga Katori and A. Ito, JPSJ 63, 3122 (1994).
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79 A M= a i3t URF O E YIS 5, (REBITH S 3 KT RORMEA (A
AF) FERERETRMMEEEZE VRFLERINLOA, N o)Ly (H) HERIP XY R
DX IHBELERANFAHNIZRZTRIFIBEHEA A T ) 7 4 — BT B2 HHAOHIRRE A EE R 1
RSN TE[1]e —A. EAKTF () HAFOE&ICIIEAE S FICMA TR RS XX O 1
IUEPIHIINZDTRRDERBETORE U HFRAAREEEZEZL SNTX[2],

LB Ic, BT O EOKAFLS=1/20[ THAFD € 7 IV FD—> Cu(HCOO),.2H,0.2CO
(NH,), (El#%CuFUH) FHMREE (Ty=0.5d/k) THREAFEALE K-> THERT 5, (1) T2
FFEHEICEWVI3]. (2) A B DM (0.22) MWIRTLHEP2DA VU7 (D BEOWFNOME b
F1$5H[4]. ) EERTAE VINFENEEE (50%) THB[5]Z Ens, ZDROIMIREZELE D BT
DLFFINE TRBRICEIN TV,

LIATIDRIF, AHNDZ>OWAKTF A TCu™ 1 4+ L D » ORI Frllin Rz O, g
25— NEIEHRETRT(6,7). COMEEFIALTT o b Y NMRIZ LD ZES N1 EERIER S
DfE (5.8) & F7-3IRITTH* 2D HEEI L BAFEICRIZ B E 4y - 72[8]e — A TS DEEREHMOD
fEZERAAF, F+ v MEEEAANEY 3 EROCHFCOHAFICBEE 2 BER{E[9] & (3 AZE &
C—HLTWBZ LBt

CNSDHEENS, CuFUHOHIEK 12, £/ 2HEOM 2 KA EEH O, Zh & iza)
RETSBARIERFED/NS WF v~ MABEERICK 2 774 5 VBFEALICERT 2 bo#lla g, Z0
56 LIl OBAEMOENEIZ. b I EncET 2T EEH S OHBEDRICLEH 15
WG B OEZERE L TWS EBIRT 5 2 0K B,

B 3k

[1] H. Kawamura and S. Miyashita: J. Phys.Soc. Jpn 53 (’84) 9., S. Miyashita and H. Shiba:
ibid 53 ('84) 1145.
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Glass transition in an off - lattice protein model
Dept. Comp. Sci., Kanazawa Univ., A. Baumketner and Y. Hiwatari,

We talked on the following contents:
1) Introduction to the glass transition phenomena. 2) The basics of the inherent structure
theory. 3) Why the glass transition is relevant for proteins. 4) Glass transition in an off - lattice
B - hairpin model, a) the model, b) energy of inherent structures, and c) vibrational and total
entropies. 5) Conclusions.

Glass transition has a great technological significance in material science, chemistry and



condensed matter physics. Main signature of the glass transition is the dynamical slowing
down. Recently, there has been established a fundamental view regarding the slowing down
phenomenon: motion of a liquid on the potential energy hypersurface is composed of vibrations
around local minima and jumps among those minima. In this picture the jumps contribute to
slow dynamics, evidenced by non-exponential relaxations. A theoretical formalism that
naturally embodies this kinetical mechanism is the inherent structure (IS) theory of Stillinger
and Weber [Phys. Rev. A 25, 978 (1982)]. Implemented on a computer, the IS formalism has
recently been found very useful in describing the glass transition in supercooled liquids [S.
Sastry et al. Nature 393, 554 (1998), F. Sciortino et al. Phys. Rev. Lett. 83, 3214 (1999) ]. The IS
theory successfully explains melting and glass transitions in liquids [F. Stillinger, J. Chem.
Phys. 88, 7818 (1988)]. For quite a long time the IS theory of liquids has not been tested

numerically due to high computational costs required by the simulations. Only recently has
there appeared first works in which temperature of glass transition was determined. Among
those are: S. Sastry et al. Nature 393, 554 (1998), F. Sciortino et al. Phys. Rev. Lett. 83, 3214
(1999), and B. Coluzzi et al. Phys. Rev. Lett. 84, 306 (2000).

Recently glass transition in proteins has been a subject of vigorous experimental interest:
[.LE.T. Iben et al., Phys. Rev. Lett. 62, 1916 (1989); C.A. Angell, Science 267, 1924 (1995); M.D.
Ediger et al., Science 292, 233 (2001); A.L. Lee et al., Nature 411, 501 (2001).

Q: What are the objectives of the present work ?

From theoretical point of view, studies on glass transition in proteins has mostly concentrated
on lattice minimal models (by Onuchic et al.), due to high costs required by simulations of
more realistic models. Here we consider an off - lattice protein model that possesses most basic
properties of real proteins such that it is foldable, it has a unique ground state and its potential
energy surface is sufficiently smooth, and apply the inherent structure theory to this model to
study in detail the way in which the glass transition is approached. Then we try to evaluate the
glass transition temperature of the model without resorting to any approximations.

Q: How is the glass transition temperature determined in the IS theory?

Following the theory of Stillinger the temperature of glass transition can be estimated from
mean energy of inherent structures. The simulations aimed to evaluate this energy are
organized according to the linear simulated annealing protocol Th=Tn-1+AT. At each
temperature the system is allowed to equilibrate over 7 time steps before the steepest descent
operation is carried out. Energy and temperature are given in reducedunits. At 7>7,
(random - coil transition temperature) the molecule visits valleys with wide distribution of
depths. As 7" drops there appear fewer and fewer energy valleys that can accommodate the
conformation. Finally at 7=TK there remains only the ground state. This 1s a direct
consequence of the funnel - like structure of the potential energy surface in proteins. It should
be compared with structural glasses where the distribution width practically does not change
with 7.
Q: How to compute the total energy of the system in the low - 7" region ?

In this work we used simulations performed in the multicanonical ensemble. The weight
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function, or the energy deformation, was given by the Tsallis expression [U.Hansmann et al.
Phys. Rev. E 56, 2228 (1997); Y. Hiwatari et al. J. Phys. Soc. Jpn 71, 1001 (2002)]. The

configurations that belong to the native state basin are used to obtain the average potential

energy of this basin, while other configurations are discarded. With the average energy in
hand, vibrational entropy can easily be evaluated. The potential energy of the model obtained
from multicanonical simulations in comparison with harmonic approximation and
vibrational energy of the ground state makes it clear that the harmonic approximation is
accurate only at 7'<Th.

The rigorous glass transition temperature TK is determined with the point at which the total
and vibrational entropies match.
Summaries:
1) The theory of the inherent structures was applied to describe glass transition in an
off - lattice protein model. 2) The glass transition was considered into the ground state only. It
is found that for the present model this is the most likely scenario of freezing. However studies
of transitions into other states pose no conceptual difficulties. 3) The motion of the studied
protein model within the native state basin was found to be strongly non - harmonic. Whether
the same applies to other protein models is open to question. 4) The glass transition of the
studied model was determined without resorting to any approximations. The thermodynamic
ratio Tf/TK characterizing the amount of frustration in the model was found to be 1.7. This

value is in good agreement with experimental works on short single - domain proteins.
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Brillouin scattering study on the polypropylene glycol
HAFWETYR & B NS win

A nonscanning Fabry-Perot interferometer was used to examine the temperature
dependence of the Brillouin spectra of glass - forming propylene glycol (PG) and its oligomers
(PPG -n), and propylene glycol monomethyl ether (PGME) and its oligomers (PPGME -n),
where n denotes the number of the repeating monomer units in these molecules. PPG - n series
showed very similar acoustic properties except for the PG monomer, while those of PPGME
were very sensitive to the chain length or molecular weight. Combining these results with those
from the dielectric and thermal studies signified that the length scale of hydrogen bonded
network of PPG - n, when n is larger than 1, may be so long compared to the length of one chain

that the Brillouin scattering reflects the density fluctuations of only local segmental motions.

Pb(Mg1/3Nbg/3)03 35 & Uf Pb(Mgy/3Tag/3)05 iZk 1} ik R/ SIS & AR E
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(PMT) BIUBIEY 57 F—E LTRSS, TRE  _,f W%
300K $5 & V200K H 5 RSO N HE E b1 '~’
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L 1z (0 1 MHZ— e
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Fig.1 Complex dielectric constant £, £" and excess heat

PMNTI3150K ~ 500K, PMTT(350K ~ 400KDIEH  capacity AC, of PMN and PMT.
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R EZNTHNa—IvOF IS R B 5 IVLEH S 2Dtk

HAEH  Omtd i, €8 Fib
1. # 3
715 ZAJERAY =—TdH 5. poly(methyl -p - tolyl - siloxane) (PMpTS;Tg=-17"C)%A120°CH 5
40CIC7 = F LIcik, EHELRIEZE T 5 & Fh'non - ergodicity 7/~ L. BEELIREE AN & & &
KRECFESS (AR 7)1 EPHEIN TV S, 2Ry 7L &R, WHOEM (F1izA
) PHEDEEIREDORE SITHIZR > TOLARICAS I N Bt XKL S OREHE (F
T IHEELYE) MWRY /%5 — U (granular pattern) D Z & A28 d . LB VLT bEREIC, O
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HAEELTE. T272F v 7RV E=Z LT Ia—)
(BEERE P,=1700. 7 FE&HMHM, /M, =197, 7 1t
#99.66%) & U AFILAILKF Y R/KDIRE AR
(DMSODFEE SR T60, 72, 80%. LI T60/40.
72/28. 80/20&L %Kil d B) ICHIB0CTHEMI T LD
R0 4L mD T 4 IIVY—TAHEL, HEIOmm®D
WAV 7 AFa—TIKFEALLZLDEZR WK, K
<—RE (C,) 135, 10g/dL& Lize ¥ 7ILERIE
ELATIC100°C TH—ERIC L7k, B SNIRE(T,)
27 T F LT IALRER (L) ZMERRETRIE L7,
F 7o b HLEL2E I Malvern system 4700% F W T BEL
£920 =60° B\ BHMEME (U (60° )) DRIRE 105 300 ton " so0 800 10001200

{ YAt ¢ PR & Ty BV %

BANE L, 2B, HBELRE Y~ 7Lt L% ElE time/ rin.

IEBE LI VIEAD _BHEDOHETITIE > 12, Figure 1 Time evolution of
Fho, MELRR Y 2 VOMBHAFEOTM & LT, &I scattering intensity 7 (26 = 60°)
) ! ) ) from a PVA solution in a 72/28
INCBWTE—LDNU 59 T I DOAEE S mixture of DMSO and water with
oI > TEAL St MEEARIE L7, (b = 5 g/dL after quenching to 23,

28 and 32 °C from 100 °C. The

measurements have been done at

; a fixed scattering angle 600

3. MIREHR without rotating a sample cell,

Figure 1 13, PVA/&i& (72/28. Cp=>5g/dL) D% respectively.
T ( 23\ 28, 32°C)ICH1F B 7 L ALiEFE D e HEL 3R

(o T NREEESET) 2R, KPR (1) AL bget ®RT o TI Ty T=32Cic
BT, HPOEE R — LT ILIRZED SNiih -t EHELRIEL D . SRy —
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BIKT B EDDMoTee Ty=23, BCIIBVTId, ZDEVEDS X3 d 2 BICHET 555
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(R=YB LUFLELR)DREHEZ D, T LLEBRKFERBaMn,O.% M L. Z OfEL D
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iR TIE 1 B TH - 7oV site M S LU T T2RIHICHEEST 5 2 MG IN[1]. FRED
ZEH IPmmnTH 0 IEFMEV siteld 1 o, ERMEUI+A5MTH 5. —F KRR IE2a < 2b
X 4c Dsuper cellZ & D) EREHFmm2Tidl I N5 EMEIN/[2,3]0 TOZEMBHC X AIRIFT
[ DFIL BV siteh 3 FEFAGAE LV - NMROERFER[1] & —F LWL,

A IRADOHBERZMVWT, T UIFICBWVT(020) KA ax i FEICDADH L, Tl ET
BIEIKRS I &, 2TORFAMMD EDHENLHAE LBV &, 2D & ZOHKANTBEDOHE &
EALTHEIEZBHAMLI. CNoDI EDSERMEDuUNIL cellld(a—b) X2bX4cThH O ZEREF
A2@monoclinichAWEHEE & > TWB T EDbh b, X 5ICTKA 1210 KichB W THREDEE AW
EBZTO. ERFHTH L10-% ddynamic range DA T 5 & & 6 1 MR 217 - 120 € D
R, ERHETRVAA Vg~ 4flis~ 5 D _2icmnni. ZDEMKFD) zigzag/ ¥ — v AR
LTWBZ EEESMTL[4].

[1] T. Ohamaet al.: Phys. Rev. B 59 (1999) 3299.

[2] Jens Ludecke et al.: Phys. Rev. Lett. 82 (1999) 3633.
[3] J.L.de Boer et al.: Phys. Rev. Lett. 84 (2000) 3962.
[4] H. Sawaet al.: J. Phys. Soc. Jpn. 71 (2002) 385.
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R AL o 7o B ER AR B O UWHHIER D PEs%
Survey for a new class of phase transitions near quantum
critical point with high - pressure technique

EAMIMEDE LN i

BEEELIADIAEN ST A — 5 FIZITHESP, FLTOH. Z L TENEEIREL - T, ROEKIK
RENZEALT B 2 &b %, BICRIEMESHKFOREKRELFE OB, £ DEAZ D TH BN
FHMI B EICE - Ty ZOMSHRFRENRLZEICRD ., BB 7 )V IRR TR TE S8
218 %, HEREER LS5 A —Fick > TELT 30T, JHEHEFETOERR, 20 3ET
W Th 5. COERSEHEICIE. BERNEES BRI N, FASHEN BT S 2 LAt
HFEINTELE, EBELD, WhWwE TEVWETHR] Tk LWL YA TOIEBCSHIE, BAM
BICEENAH W INTETWS, T TATHEE] IRV TLEN T TSDWHOERAMLH T
BIEEHEZEN L TV, —F., GRBEEFRRBREMcRERIN S, EEEER SRR TE,
C OMEBGEEASDEARERRAE SWHIZRoh>TWih -7z, LOLEN S, Fa it
HLEWE. BN+ YW LA7ory ATy COREFAH L TREEMEE, BSBFHENBEREL T
BEMEINIDNSREVLEDOD, BRIFKFHELHEALTVAE I L% B -Nayg V05 ICEWTHRIL
foo BHERYEARKT S, BEWVICHE#ERE OB THRIOMFER, MHOHBEEZBZ 7, HL
Wil (A RS YO EE TS € 5,

TIVA YL B F v DK EREPE
— - RoTREPE R D W B —

BEUREMMERZTT WERGHHEGY W EZ. B '

TIAU L aFs sld, SAoF s (A —Ic XY Z,0, TEINBIW)DXITT IV
#)&E (Na, L) 2%, ZIC 4 BADGe, SilEidicbdEW S, TOEE, Yid, M3*(M=Ti,
V. Cr. Mn, Fefs &) Hidish, BELEUENUEING, EEHEIZ. MO0 BILHE L Te @y
M 1 IREDF = — &R L. F 2 — U3 GeOy SiOq 2L T3 RITMITHL > TS, £
TIOR, MR AL EZ SN b, ThOWEIZINETIC, SEYFEDUIEIZIC
HoTHEO, PHEOHERIZIZEAEED -T2 BLIZINOOWEESHKL ., BMEERHEINISTHNT

Z O TNaTiSi,06 ICB VT, FAOHIEBAEN L0 THET 5. FHRIIFI2I0KITHHIZS
Ak Ly ML FTOREZE. RE v F v v TRIRATEOART . F7oAKER KX AT FE
L0 HHROZE(ICHE L T #EHEE bEICEC T L bbbt LIRoCh SRR ED
5. COMEERBIZAE v TIREBTROME BN, LHALEBAS, &AL EORER
2. S=1/2 1 KL B HMEAO MG IE (Bnnor- Fisher) &< H 5 bOD, WK AERL
BDFEET BRNCIEBAE > TLE Do TREEMAXMENTERICB VTS, HEFE A D ARl
Wiy — UM RESE(LTHED, B@HEDRAE VA TV AGEHEGRLELEBZLOoNE, BHE
Tkl ISR E v DL R TR SUBKRFIEA L, FaSHiBTiun LB
LTW5, AD&ZARETOMKEMERIEEL TE ST SEROERN R NS.
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H—ERr<A 7 0aAL ILOMSILT
EIFHS AR RS W IL

TEF Lo ADORMYIEEAL B R (CVDEE) iIck->THonAA—KRry=A 7031l
(CMC) B, BEEN L pmPITOA—R Y T 7 A 5=034 JWRICEHEICEVI- D TH S, 1K
DIAAINOERIHLm. EXR¥EmMmTH S, 4. as-grownOCMCEL VI NSO IA L%
1500°C. 2000°C, 2500°C. 3000°C DRIEE THMEE L /- CMCOEBEXUESL & M SIKHL DR B R %
5 — 300K DR EHEEPHTHIE L1z, BIREEIZ0—5TTH S, CMCOEHR &iEMAL T R ILF — 13 H
WIEEENE L BB >N TRV T AEEERL. LOEVRETHUE LI/ VE, /5774
MEDHEATWS Z EICHIE LR ER LIc, BULEE L 72T I A )LD & bR, (K5
KBWTEOMS AR L, 2500°CLL EORETRMEL, 757 74 MEOEAZ I AL TIEE
B, BRBICEVTEOHMSIERNER L 572, As-grown®CMCIZF300K Tl <K% R &
9, SKICB L TIEORSIE AR L1co CMCICEB 5 2D & 5 BHSIEROREKEEIZ 727 7
A MELORREICEDF+ )V TRENRLBEIEICLZDDTHEEZZIONS. T IVITHT AT
OHEUREHDOEBRN S, I/ N ERNSGBRISTANEEELTVE 7 7 4 3 =Zih> ToHAIR
IKHNTVWS I ENah -t

7oy 7 aR)z=%f0l A R—=F A OIER & Surface Photo Voltage B4 2 & /4 — DI

MOLITBEEN  EEREINRATIRR BHZRLF RN —xLF-MHIL-T
i R, AR k& A SR

Me 7 o 2N o4 U2 EHBIMBIAKICEETHD ., BEFORE bHHBISNTVWE, 21k
1Ty BREE. RUGHE. BIRME, HHMEICEN/BNREFORAENSB TH 5. FEADFMETH 5
Surface Photo Voltage(SPV )i ld. LidDEkZi7 L 9 a2 MH TV 5, ZDAHELIE.
Metal - Insulator - Semiconductor (MIS)#:& F O BAR M BAFFENERE LD, EE~D
HAREICE D2 o —HUANAHET S, ZOD, #RE~NOH ZREFERE i3, BE#ENIC
SPVt v H—0fttkam Ead 5, +/ A — ML A XOMAEET B AV R=5 ZMKIE. T
fmALIcER L RKEEREEZE L TVWA I LS. SPVETFORERMHEDE LA AFEICT 5. FFIC
COFERTIE. RivEHFIO B AR F85807% L7 )VBURICEA U 7o il O &R OT 1 iRE &
N, H—MFLEE L. USRS EEZ — oo, Z00uiKICERIT A & &mREIC Lz, &5
2y TOVNTIVERER FEFEIGHTE . KIERIE., #{HAEZE I AV K- 22
7R B ERATRRIC L7ce ABTRICE VT, HAMEE R b, MARZRELIcA Y R-5 22
AZEMARPCEHIRETER L[1], 512, SPVRTICHRE & L THRRAIEZ “RoTike. =Roc
RICHIE L e AV R=F X)) AEEEBEL. SPVEINO, # Xt Y =TS L7z[2].

[1] T.Yamada, H. S. Zhou, I. Honma, et al, IEICE TRANS. ELECTRONICS, E -85(2002)1298.
[2] T.Yamada, H. S. Zhou, I. Honma, et al, Adv. Mater., 14 (2002) 812.
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— 7 %Al 5 7o BI85 DI DI E

PoRsRE A sladE, PtEDF k@ (85

FEEESICBV T, SETEOESENES BAEAIC. LIE LIBERZ 52310 EH L THLK
FHERC S ENTbN G, DA, 22EOMEE LTRSS v/ AT /R EDERMRERNES
ANBH. MTHPLEAD I ELSMC, FHCRRIED 2AEEL LBV EILE - TR, 52@3%ZHLS
FODOEEELIFEANEE B EIATH S, CORBERETE—LZAVTITONE I ENEL H
B DL BHEEEPLEVEICLE > T, B>k EIATTFERZOL I BEENHD, S X
CIREENTEIL, HMEREELAE WV, Ke 3, ALERHERA L LTHRALTWA T — 7 AIRAEEIC
FAEANS ¥ V72T v B2 & BN FRICHOMEICAETE 5 L D KSR — A2 HE L.
iR L7z & XIS B DFONENEL KD AER VLS, IBEKROTIVT VA REEIAZ 518 E L4018
TRIFLTVAD, ZOMFERIESERZELL D, I IHEORIC, MEREICL - THEE LIS
FTTY v U= Uik TO. RIS TS A0S 5 DDfERAFERIL 720 leclE E DR EISHE M
NTEHDbHIULL-2mmAREDO LD LM TEHEM-EELH B0, WTFNOEHK bk~ 7S
PItERIE It I TV B,

ks TR -2 I U 7o dEkS S DI 9E

HEUFSERTER 3 BMELT &R A=

HEFESOREE & L TOMAY 5 29— 18 EDHEAR T 5 R —PBEEBHKERM LE>TOBH I EN
Pho->TETWS, Kimuraetal.(1) 13 &F8iIckb. 75 27 —thLNREFEALTH 5 Al 200K
7525 =13 LY —DIRVHEE 7 5 A —ichiiE L TL b KEHENEEE T Al EeR
Lice SO ERFTFEIL Y Y —DEFEOEENEREROLEN & Z ORI < P
Bl ENTFHINTW S,

HEGE R I HERRE NS VW S E A S, BHOEHFEKRIC K D HT-OREE H 5 W IR FELDFLEZ IR
ET A ERERICNEETH S, BETHBEIERED 5V IBEERRO X S SEES T 04
B EFEALDRIEICHERICBNEERTETH 5, IOIEERETFE—LZEZFMATEILICK
D #EfE P O LD OFEEIC KR L 72,

EBHO YN —TIC L AEREROLEEERZO—EOER (2 —T7) &V Kimurall & 5 FEN
FMUTHBIENDLNDIDDOH B,

(1) in Proceedings of the 5 th Inter. Conference on Quasicrystals
(World Sci., Singapore, 1995), pp. 730.

(2) Phys. Rev. B40, 796(1989).

(3) Phys. Rev. B42, 6730(1990).

(4) Phys. Rev. B49, 3573(1994).

(5) Phys. Rev. Lett. 79, 2269(1997).

(6) Phys. Rev. B89, 6712(1999).

(7) Phys. Rev. B64, 024202(2001).
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CdgMALAT i DB « ABINLE &AKTA]

REIREME T, gARYIVERA
R BRIA. R PEEi. TP by B ERHAL BESS IEEEAL LD A

[Hf) CdgYbKRUCdeCail it EHEFKR INCd; ;YR UCd; ,Ca 2 o RHERE S D1/15
SR TH D MRS T & OB S T OE E MM BIREV, e ld. ThoDafEmioE
SUEFERAZNE L2 & A, ZNEFNI100K KLU 110K TR RICHEER & Bbh 2 a[ iy 8iRon H
BEERMULI, 22T CORFORBAPONCT S EEZHNE LT, (KR AL MERE
PRI AT~ 712,

[J7ik] CdgM(M=Yb, Ca) DLIAMLK THE B A Mo Ic @A THM L. RKWT, Rl F T
Hi4 22 Lok, BHEOU/IVNARIDERES . AROFMICIE. MRXBREHA2iT-7. &
SUHEHUR D RIE 131.8~300K DR EEFEIH T 4 S FEIC X 0 1TV KR EEEADHIRE 131.8~200K D it i
HiPH TPPMS% H W TBVERIEIC K 0 T - 7o BEARIZE1314~300K DR BEHIPHTIT - 720

(453 BKUEHROHE L D CdgYbRUCdgCair s B\ Ty WA FICLEW 100K £ THE
PR 2T v TIRICE B HEDT 5 2 EMERI SN, RIS, KEHBORAEET-72& 25, 2l
RITIHIEPIR O B ICHHE L THBS E— 7 038N, MEBTH 2 I Ea2R L. T ofiEfic
I 5Ty boE—ZExREL 3 E, FNFN0.047, 0.052J/(mol « K) &7V, ZNidunit celldH
720 0.94kp, 1.06kgiTXHIEd B0 &SI, {KEMICBAT A HMAAEE B 7/20Ic. Tl F THRIEAZE A
Totel A, RAMESREZRTEETFRENHEICBZE I N, OB TRAHI TR LI H i
THEHEEKL, TOEAD AN TH S ENnL, CdgYbKUCdgCa U BDIRITRICE T 5
100K AL DTRGUIHA - FHAEEICLZ b0 EfEmINS. COERICHE T 2z A'Cd 4 ffE
DOEEDHH] - FHAREICLE2bDEEZXBE, ZORELY bobE—{dkglnw (w: & D1FEHE
BOH)T. wkLTENZNw=1.6, 1.TFON5E, TOT EE. L0DI1ES A HEERDEED 2 HH
THAHIL%ZRKTH, £T, A ld. FICFROBHEFRENENMINEZ ENMS, CdgYbk
NCAcCaDEBEMOREEET I E LT 2 5EHD B2 RAIMHEZIRE L 72,

SrCug(B03)g Dtk D H: 1k 7Pk
Pressure Dependence of the Magnetic Susceptibility in SrCug(BO0O3)2

HRMERE B2l 7. EH E. (LB f$E. N.V. Mushnikov, & {EHH

B3 ¥ A < —% SrCuy(BO0s), (3Shastry - Sutherland &% S HlTH DMK DF + v T2 LD R
EXF+ v THTH D, KB HmOHE LD, AMEIZEFEADEHICAE L TV S EOTEE
INTWVWB, K-> THEMEM (V14 <—AHEMFERI. 74 ~—MEEEMRI . mEHEEERI") &
FHEANCEALIE BT ENTENL., BRICK-TTFEINTVWE TSy b7 Ly M. 5
WISV Z B9 5 C ENTE B LR TE B, LA L. INETDEIAZD LK D SRR,
TNETADF+ v TOREZIZZEAIEL I EICHI L TV, i, YIMERREFIEETIE
Cu-Tig&ZHWI s 0T ) 7 —BENEIMICEFE LIz, THhIFEEFMMETHOEE. T



HEALIZERTE 2D T KB DCu - Be A& AR LO/NS VEBOREICEL TW 5. Al
ZDOCu-Ti DFENE LAV THERORELZE(LE11kbarE TOEN FTITo 720 BELN S, [T

i & S FEHMRIIER TL OIC@h - THDT B L, RERBEIEELOT S A <w—2 7

Ly MET®H 720 LHLEAS, 30KTRENELRZANZOA, ZHET DR TESHRFNED

I BN, Tbb. EHE & ICEBENSEMTER > 7 Mg aHELSA NI, HIETT

121TK T » 2R ADOREIZE S & & bICIFIFEHEMICHED L1lkbar TIF12K T8 - 7o B

WcHMTT 2 & O I33.5kbar RE TEOICE A0 0, TN NOESTH SH DI D 5

CLANIERES, BE. LVEVENTTOER (Raman, NMR) Zit il 72D T, HEcfEn El

MEN2DIFFHOMBETHA D,

VOq kit & ON(V,Ti)0g 2NV 7 KD 4 E ks iR
Metal - insulator transition in VOg thin films and (V,Ti)Og polycrystal

YIVEDE - LR AR thig

TR D LV 0, 33K TEBMB A AR T ERICIEIHER(LEEY, SRSEHAT
H B ILF IVELIE A Eh S IRREFIE TR RICE 5, EREREN% TERUEREI4 -5, £708
BRLBIICE(LT B, JOK D HEEE. EBRE I ZERMEXTRFSIENTESLES
E. 24 9 FHEVIZREBRIL T 4NV —RIS—ICERATH 5. A0~ ZVO0,D Ty A c il
ELBENH B EEZ ., ML EROBFERD I ZA< v F2FA L c ihm~O—ihEck D
Tyg OHIA KAz, VO, BIEIZL -4 —T7 7L — ¥ 3 vikaEAWTTiON001) 3 K UM (110) MR L
IAER L 72 (/S 1310nm), XRDHEIE K D ¢ #liE 13 Ti0x(001) Lo TR IAMEK (I A<y F
0.86 %) ICL D FREEINTH D £/ Ti0y(110) LOEE TR (2 X7 v F3.6%) SNTWS
CEAEMR L, £HBSKIETIRME & O TiO(001)HAR FISfEB L 72V O, LTI Ty H3300KIC
(K F L. TiOp(110) M D@\ TIE Ty H369KE TLER T A &b o7ze JORERIEF
Ty &l BAC BB BHRED S D e MENEL 8B E Ty HMETF 52 EERLTVWS, VO ITH
BID&HBIEFEFD Ty SIS E TSI AR THID TEREI NI

2 otEAMS Pd(dmit)2 213 5 1 PO 9 A2
— Bl AR -

BML2ERESERT ek fL=

T T4 —TdHDHELEEAPA(dmit)z (&, PAEIEREARR A F A » MeyZ*, MeEtoZ+(Z=P,
As, Sh)EXAFA & LT, ERFNICRIEO—#EDT =4 S5 O AWEEA S5 5, AFFHET
=4 voENEBVWING1:2T, BB ThTER, TR 281k L7z Pd(dmit), 7 =4 034 5 L4
ERELTWS, 2RTMEHOMO/N Y ROMEE N Y REEEKR L. HETEE Y MERETS 50
MEFKENIC &L > TRIZEA SO LRI EN S, a3, THMEMTICL > TIORICBH
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A5 FRIMAEERZRIRMICHIE T2 2 &2 ATV S, MeAsHild, #KE T TRE&BE/LLEV
N, A1 LMHEERZEAIE A0 (b)) I 1EEDTAZNT L, BEICSBLLBRE
%59 (Te=4K at Tkbar), &5, DM (a, cll) O 1D AO T TIRFEITHBEANIIRS
ORI N, oKD IS L0 S ARIRITIE. 1T AR EROMAIC L 53
Rigpl Kk E, 2 BAANOS FRMHEEHOKIC X 5E%on - site Coulomb T R ILF — DK
., BEELTWEEEZ ONS,

—RICHRAKIZEA (ChTM-TTP)2GaCly D7 =# v BeFAL & et

RILKREEHT « BAYEO
A IE. & @2, il #0, fE e

(ChTM - TTP)2GaCltid X ¥ v 7 AT K+ =D FD_8{b% > 2. TMTCF(C=Se. S)%
ISR L 72— R e R E RS TH D, RERER A RETH B, BRTRT 1+ A4 —4F—
LTWiz GaCly MERTHRFE LT 52 LN BEROXBEEENOIHOME - 7o, REAMDOEEA

» h it q= (i, 0, %) <&V, Primitive unit cell THLY & L 7 @ FDunit cell 12 a=16.836

(2)A. b:19.1123(1)}&\ c=9.832(1)A, a=122.557(6)°. B=95.941(3)°. 7 =85.467(2)°, V=2651.4
(B)A3 L1835, BERAMO ARy MEEOREKRENENSIE. ThD(TMTCR) X TBlllah T3
L O RER - MBERILEBENS 74 L ORF LB TIRISVWESZ SN b,

ARG ZRZ N ILOFERIZ(ChTM - TTP),GaCl, BS—IRTCREEAETH B 2 & (wp, = 8750cn™")
AT 0, (TMTSF) X D& HIcH T LBARIC S 75 X< Bl S e (wp = 2271en ™).
SHE. COWMEDOKTEHATMTTE Hk D & TMTSF HISEW S &2 BKT 5 (L./t = 1/7). K
BOKE AR MUVCHEEBZRAONKWI &, EEEZRZ MU 900 IKE—2%2 b2
ZED G, MBILIINIBA YA N o=V REEA LD FF—0FTHaICbhhbod, &1l
BlckBbDTHAZ ENHOMNTE ST,

ARIEHBHERIC LB P 7 5 2 THFHEEICH T 8B EOHTE) DT —<D—>2&L L
TXMELRFMEZEZFER LTINS,

BEDO - TTF & ek & OB B LBIRO#ESKHKHT
WA RFAICHEENIEE Al R

BEDO-TTFEZA77 ) Y& OEBEBHLBIEIIERICH W THL00S/cmilE T 5 5\ O SRS
Ly $9100 K& THREDOET & RICEBRUREEAIME KT 5 S EHIIEERUEEL 2R
BEDO-TTF& X7 7 V) VR & DERBEMELBIED R SHEPUNE DFE R, BB O A &I
BT 5 B OSBRI EONT VWS, CORDOHMSIRIH R BENMET 45 &4k,
BB THEFICRONS, COBRRIT2KRTEFRICET 2B TOHRAESNRICK > THIHTE,
SIRTE R E T 5 2 IRLEBFROBED ST 21T - 7245 R, BEDO-TTFEXTT ) ViRED
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WEMELBEOAAHEIMED. 1.TKICHBW T80 AICELTWVWA[1,2]. AT 7 U yBOMKRDHLD TN
I F UEERRAN AR WTER L 2 BB LBEICE VT bEKRICADHSKUEI RN G ONT
B0, 1.8KICHIF BAAEMER, /L F U BEMOAETIIS80A. XA VERORFTIEI6T0A IS
ELTWA,

BEDO-TTF & X5 7 U VikE OEBHLBETI. AOHMSIEIAREEE IC R 5N 5554560
A M 7RISR T, SO > TIEFAMRIZICHEARL TV 5, E5IX8 THLETEROD
HEICEALR OIS, COEBOMHEDE(LIEFIRBOIKKEEZ SN D,

[1] Yasuo Ishizakiet al., Phys. Rev. B, 63 (2001) 134201.
[2] M. Izumi et al., Recent Res. Devel. Physical Chem., 5 (2001) 37.

(IR N AT 36 1) B B SRS AT 2 & O WPERTFE

RRMIERTE il F—

fEERE . MEOMMRREEE TS LTORALLBEMTH 5, VIMUIHEZEFHmHEEX
BMNEFETR, A A=V 07T L— FRUCCDEMWI: XEEIFEHT LD ERCESEICE T 5H
it i Fe OV A K S ST O T B 2 O TR £ 1T - T B,

B-AV,05(A:TILA Y, TIbAY TEROEBESR) IS, #ERbEAHICHER-> TV (VY V' DRE
BTy 7Y /7l FEE T2 EKTMEATH 5. BEMERICHT ZHEDHR, A=Nat
(x=0.33) Tl3bAENC6REE A, A=Cu*(x=0.65)TICELOWNEZBIMN LIz, Ihbid. 2hE
n&m—Hg&kizE (135K). £EHMEBEHhco/hE{L (255K) IHELTWE, oDt
DOEEIZ. VI A b L TOENRFRF (4 TIEREB) THBHI VL7,

B'-Pd(dmit)y, 7 =4 ¥ F ¥ #LHEIE, IROWHOMO— LUMOF + v 7 & Pd(dmit), 43 F [ LD
g 2 BALIC KD, 2 REHIIEHOMO/N » FAMEE A S & W 5 K aRiD, IR TOIERIKEN
MBS R -SR (BxE) —FeR LT 5 EtyMe P HICOWT, &E FXHREE &
AT AT - 120 W& T — # 2 ZICHOMOKR U LUMOR O &S  fis &k o T, MW 2
BAMRDEMCHEE > TV B &L HOMO/N Y Rtk iF 5/85 0 NigDHAER A AREZ RV
Lz, Thid. COKDOEE TFHELBHAHOMONN Y FRIZE T 2RO KICER L TV 3
ZEERELTWS,
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HEF: 200248 A148 (K) & 1 K309~ 2 B304

SR YHRERT 6 BE  ABI3BE

4R : Professor Amnon Aharony

B/ : TelAviv University

#8H : Which phase is measured in the Aharonov - Bohm interferometer?
£E5:

When a wave splits through two slits, one obtains an interference pattern which depends on
the phase difference between the two paths. Recently, experiments studied mesoscopic solid
state interferometers. A magnetic flux ® enclosed between the paths adds a Aharonov - Bohm
(AB) phasedifference, yieldingacurrent with aterm containing cos(2re®/hc+ 8 ). The phase
shift B was interpreted as the intrinsic phase « of the transmission via a quantum dot (QD)
located on one of the paths. This intrinsic phase is important for studies of the quantum
properties of the QD, relevant to many nanoscopic devices. )

In the present talk | review the above topics, and then show that in fact, the measured B is
usually not equal to « ; except for very specific conditions (not yet discussed in the textbook
chapters on the AB interferometer), the measured phase shift is due to losses of current out of
the paths. | then present theoretical conditions for obtaining « from B and propose further

experiments.

(Work done with O. Entin-WohIman, Y. Imry, Y. Levinson and A. Schiller, within a Center
of Excellence supported by the ISF).

HEF : 200228 A148 (K)  Hi& 2 5455~ 3 B45%9

SR YIERERT 6 & ABI3BE

BT : 0. Entin-Wohlman

Fif& : School of Physics and Astronomy, Raymond and Beverly Sackler Faculty of E xact
Sciences, TelAviv University

#EH : Adiabatic quantum pumping

£E:

Three recent exact theoretical calculations demonstrate that the quantization of the dc
current due to an adiabatically modulated potential in mesoscopic devices can result purely
from the interference of the electron wave functions, without electron - electron interactions:
(1) A new formula is derived for the pumped charge (per period) Q; It reproduces the Brouwer
formula without a bias, and also yields the effect of the modulating potential on the Landauer
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formula in the presence of a bias. (2) For a turnstile geometry, with gate voltages V, (¢) and
V. (t), the magnitude and sign of Q are determined by the relative position and orientation of
the closed contour traversed by the system in the V, - V, plane, relative to the transmission
peaks (or resonances) in that plane. Integer values of Q are achieved when a transmission peak
falls inside the pumping contour. The integer value is given by the winding number of the
pumping contour. (3) When the modulating potential is due to surface acoustic waves (SAW),
Q exhibits a staircase structure, with integer values (in units of e). We also find staircases for
higher harmonics of the current. The qualitative dependence of these staircases on many

parameters is reminiscent of experimental observations.

Work done in collaboration with A. Aharony, Y. Levinson and P. Wolfle; see cond - mat/0111053,
0201073, 0202289.

BB : 20028 A22H (K) F&3B~4E
BER  YHRERT 6P ABISEE
$%BM : Prof. John T. Yates, Jr.
g : RKEE v YN—JRE{EREREARFEE VS —
%2R : Surface Chemistry on Carbon Single - Walled Nanotubes
£E:
Single-walled nanotubes (SWNTSs) provide a large specific surface area for adsorption. In
addition adsorption in the interior involves an enhanced adsorption energy compared to

adsorption on planar carbon surfaces.

In this talk | will focus on our studies of the activation of SWNTs for adsorption and on
various spectroscopic investigations of their surface chemistry, providing an understanding of

the role of surface defects in adsorption.

BEF: 20028 A298 (K) HF&3k~
R YHRERT 6P ABISEE
6T : lya Vekhter
P : Los Alamos National Laboratory %8
28H : Thermal and transport properties of unconventional superconductors in a magnetic field
£E5:

| will review the semiclassical approach to the low energy properties of d-wave
superconductors in the vortex state, and discuss the behavior of thermodynamic and transport
coefficients. Special attention will be paid to the behavior of the field - dependent electronic
specific heat. Furthermore, | will overview our current understanding of the transport
properties in the vortex state, focusing on the analysis of the thermal conductivity as a probe
of quasiparticle excitations, emphasizing both the insights and the questions which, at present,

remain open.
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HEF: 200298 2H (B) HFaEiNE~

AT YHERERT 6 P8 ABI2SE

Z%RM : Prof. M. |. Tsindlekht

Ff/@ : The Racah Institute of Physics, the Hebrew University of Jerusalem

#H : GIANT PARAMETRIC AMPLIFICATION OF THE NONLINEAR RESPONSE IN Nb
SINGLE CRYSTAL

£E5:

Giantenhancement of the nonlinear response of a single crystal of Nb placed in an additional
pumping ac magnetic field has been experimentally observed. The rectified signal from Nb
(Tc=9.15K) has been measured by means of an inductive method as a function of temperature,
dc field, the amplitude of ac field modulation, and of the pumping level of an additional ac
magnetic field. The Nb sample was excited by an amplitude modulated ac field (carrier
frequency 3.2 MHz, modulation frequency 1455 Hz) in the presence of an additional ac field at
the double modulation frequency. It was shown that in the stationary regime the rectified
signal appears only in surface superconducting state [1]. Application of an additional
pumping ac field leads to giant parametric amplification of the rectified signal. The
experiment shows that the amplitude of the rectified signal is about two hundred times higher
than the amplitude of the signal without parametric pumping. Possible physical mechanisms

of the observed phenomenon will be discussed.

M. |. Tsindlekht, |. Felner, M. Gitterman and B. Ya. Shapiro, Phys. Rev. B, 62, 4073 (2000).

HEF: 20029828 (A) 4Hi&4E~5K305

HET YRR 6B 6145F

##Ef : Prof. Frank Pobell

FRJ& : Forschungszentrum Rosendorf, Dresden, Germany

#8H : The Dresden 100 T/10 ms project: a high - field laboratory at a free - electron laser facility
£E5:

Pobel | #HiZ KBV IBEFZDARRE LTHERATH S, HE. DresdenDRosendorf AR T, &
BERE/ NJL RS MR DR RETE O FEE & LTHRBROERICHMIFITHEONICESHEZT>TWVS, &
DFFE(FS0MID T 2 F o8 —NU L& > TI00T[SHEOEBEEIS Z10ms & VS LEE R BRI ICH
feo TREL, BLOYMHEMRICCALLD LT H3HKRLEHETHSIMN, HICBHEEFL—Y—LHE
HELEIHFEHIAATENEIESNTIVS, Zi, COT0Y 7 FOFENRH LN, HERH
REDOHDICEBZRELNEONT

KEVEZERESHE (LT23) ORE. YHERERFRICILILbEONZDEERIC, CDJoYz s b
[CDONWTDERELRENTEI &IChEo T,



HEF: 20029 B10B (k) Fk 3K~
5P MMZIRT 6 fE  AB15SE
56 : Prof. J. Rodriguez Fernandez
FhE: hvy TUTKE (RRA V) Bh#idR
#EH : TbPt,_, Cu, magnetic structures and structural instabilities: a neutron diffraction study
C: 3=

TbM, ,Cu, (M=Pt,Ni) compounds crystallize in the orthorhombic FeB -type except TbCu
which present a cubic phase at room temperature. We present the macroscopic properties of
TbPt, ,Cu, compounds as well as the neutron diffraction studies under pressure up to 65 kbar
on the series TbPti.xCux and TbNi, ,Cu, (0 = x = 0.6). At ambient pressure, a change from
ferromagnetic behavior to an antiferromagnetic one induced by increasing the Cu
concentration can be observed in both system, while there is not volume variation in the Pt
based series and with a change of 4% in the Ni based one. For those compounds whit lower Cu
content non collinear ferromagnetic structures were determined whereas incommensurate
magnetic structures appear for Cu concentration higher than 35%. We found than the applied
pressure favours antiferromagnetism in both series by inducing inner moment
reorganization. On the other hand, we present the magnetic structures of TbCu, which suffer
a diffusionless martensitic transformation evolving from the cubic structure at room
temperature to a mixed of cubic and orthorhombic FeB type below 117 K. A tetragonal
distortion is observed in the cubic phase along the z direction below its ordering temperature

indicating a strong magnetoelastic coupling.

BEF: 20022£9 B11H(K) 5%k 3 B304~ 5 Ke304>

SR YRR 6 fE  ABIZEE

F%RM : Prof. Yuriy BUNKOV

g : Vv —JIVEILRFHER (KEYEEVY %R
788 : 3He NMR phenomena in aerogel

£2E:

The Grenoble collection of NMR phenomena is very reach. We have made pulsed and CW
NMR of ®He in the temperature range from 200 mkK to 0.5K, with the wide range of *He
preplaiting of aerogel, and with full range of pressure. Our main conclusions are: 1. 3He at the
temperatures below the bulk superfluid transition is NOT normal in aerogel, 2. Superfluid *He
in aerogel is NOT homogeneous, but full of different topological defects, 3. At very low
temperatures the NMR line drastically changes, that we can attribute to the properties of

topological defects.
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HEF : 2002 9 B12B (K) & 1 B305H~
SA YRR 6B ABISBE
KT : Prof. Edouard B. Sonin
Fiif& : Racah Institute of Physics, Hebrew University of Jerusalem, |srael (¥t %& & #3% 02.7~9)
#H : Interplay of superconductivity and ferromagnetism: magnetization curve
and domain structure
£E:

Recently there was a growing interest to materials (high Ts superconducting
ruthenocuprates,in particular), in which superconductivity and ferromagnetism coexist. A
number of unusual phenomena and structures have been predicted and observed for these
materials. Up to now the theoretical investigations mostly addressed uniform structures.
However, ferromagnetic materials, even ideally uniform, inevitably have a domain structure,
which is a ground - state property of ferromagnets. The presented analysis demonstrates that
in superconducting ferromagnets in the Meissner state the equilibrium domain structure is
absent, but it does exist in the spontaneous vortex phase. Studying this property provides an
effective method of identification of ferromagnetism - superconductivity coexistence and of the
phase diagram for these materials.

Another important object with of ferromagnetism and superconductivity is a
superconductor - ferromagnet bilayer. Two phenomena are discussed here: (i) the effect of a
superconducting layer on the domain structure in the ferromagnetic layer; (ii) the effect of
domain walls in the ferromagnetic layer on the superconducting layer.

HEF: 20022 9 B208 (&) Fik 1305~

SR MIMERERT 6 B B—SEE

&M : Prof. Paul S. Weiss

B : RN FZMILKRE (LR %%

®&H : Exploring and Controlling the Atomic - Scale World
EE:

We use intermolecular interactions to direct molecules into desired positions to create
nanostructures, to connect functional molecules to the outside world, and to serve as test
structures for measurements on single or bundled molecules. We use and develop scanning
probe microscopes to determine both local structures and the electronic and other local
properties. We have applied these to isolate molecules with electronic function to determine the
mechanisms of function, and the relationships between molecular structure, environment,
connection, coupling, and function. We have been able to demonstrate that single molecules
can function as multistate switches, and have determined important aspects of the mechanism,
function, and persistence of switching. We will discuss theorigins of switching and the relevant
aspects of the molecular structure and environmentrequired. We apply selective chemistry and
self -assembly in combination with conventional nanolithographic techniques to reach higher
resolution, greater precision, and chemical versatility in the nanostructures that we create.
We have demonstrated this approach both with e - beam generated structures as well as those
based entirely on self-assembly. We will discuss our approaches to pattern design and
creation using this method.
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Ser. A

No. 3674 Resonant Inelastic X-Ray Scattering at the Lanthanum L3 Edge, by

No.

No.

L. Journel, J. M. Mariot, J. Pueff, C. F. Hague, G. Krill, M. Nakazawa, A.
Kotani, A. Rogalev, F. Wilhelm, J. P. Kappler and G. Schmerber.

. 3675 Anisotropic Transport in a Unidirectional Lateral Superlattice around

Half Filling of the Second Landau Level, by Akira Endo and Yasuhiro Iye.

3676 Calculation of the Phase Field of a Vortex Pair on the Surface of a
Multiplly Connected Substrate, by Toshiaki Obata and Minoru Kubota.

. 3677 Gap Function with Point Nodes in Borocarbide Superconductor Y Niy BoC,

by Koichi Izawa, Konomi Kamata, Yasuyuki Nakajima, Yuji Matsuda, Tadataka
Watanabe, Minoru Nohara, Hidenori Takagi, Peter Thalmeier, Kazumi Maki.

3678 Brownian Dynamics Studies on DNA Gel Electrophoresis. I. Numeri-
cal Method and ”Periodic” Behavior of Elongation-Contraction Motions, by
Ryuzo Azuma and Hajime Takayama.

. 3679 Brownian Dynamics Studies on DNA Gel Electrophoresis. II ”Defect”

Dynamics in the Elongation-Contraction Motion, by Ryuzo Azuma.

. 3680 X-Ray Absorption and Resonant X-Ray Emission Spectra by Electric

Quadrupole Excitation in Light Rare-Earth Systems, by M. Nakazawa, K.
Fukui, H. Ogasawara, A. Kotani and C. F. Hague.

. 3681 Theory of Magnetic Circular Dichroism in Resonant X-Ray Two-Photon

Absorption Spectroscopy, by Keiji Fukui and Akio Kotani.

. 3682 Cluster Model Calculation for X-Ray Magnetic Circular Dichroism at

Rare-Earth (R) Loz Absorption Edges in Ry Fej4B, by Kaname Asakura,
Jun Nakahara, Isao Harada, Haruhiko Ogasawara, Keiji Fukui and Akio
Kotani.

. 3683 Theoretical Study on the Effect of Electron-Hole Pair Excitations in

Resonant X-Ray Emission Spectroscopy for Ce Intermetallic Compounds, by
Makoto Nakazawa and Akio Kotani.

. 3684 Berry Phase and Spin Quantum Hall Effect in the Vortex State of

Superfluid 3He in Two Dimensions, by Jun Goryo and Mahito Kohmoto.
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