AR DR
B4 XSEIRD) O FEEIGE L, MERRTPOES THEOBPMEE 21, BAmIc,

elongational 2N 23D 5 & X DR FAREM DMK 2 r— ) L 7Bk EHE L, ©F
VX Rouse Zimm & 5V, FHoliiflid Wb b 4RThr6DRBEETH D, FEHITO>NT
ICER2) AR Iz,

3 78
1) Y. Oono, T. Ohta and K. F. Freed, J. Chem. Phys. 198146 B &
2) K. Yamazaki and T. Ohta, J. Phys. (England ) A in press.

A F R o KB

HK-#%& ol & K

AREGARENREO S 720 THEBAE L, SEASKSE KEAAFAVE EX
ERTWS, EEOMIE T, -~ OHEBE, 220 EWEEHRORTLLLbEES, -
DR OMEF 15 EHESLT D DIXRIEE > L, MR, MEEL OIEES T1OY 72
STWABL, %/, WANWAREBASTFR, RORAERTVWENRLTHS, ZThbiEHRS
impurities & L TTix2<, ABEBRCBIZHIHESKZOLNIKE, MhrEELBHERL
TWa X BbhsnThs,

TOX I REIEOEM L LT, BESMEET, »ofils AR W ARE OfES
AL, ZORGFEEOIRESTFOEIZERETH S, BAHIIFRERIDRAETRTHARNY,
I DR THEHARES T OE— 7 VBB, Y- ThH D,

OB, 1RTHY s, BRAKLLEXL0ERES, 2oHEBE, EixzoM
BB AL ) —F N RIKEL, Z0ROEERARVBR I THE0E, L) DN OFENE
BED—o>Th b, ftoT lkegami et. al, DBHFWOETHRBE O F — & 4, Z DL S HHE
TE3LBbhD, BREEABEE, ZARBTICLE RS,

Z DAL, JEES T PRAKEFEH ORIV O BT HEIBRPERAC L >Tn DD
NDThHD, ZOBKRENZ CH, AEVPERVAEI ZEXTERNWILICIIEDREE
FIFTW5S, £, BIREMIE, LT C-CHRYFECHARY FLEMfIBE ARED



FELfER
BZEREXDLDTHDHEEZD,

DEoR#ediiz dicic, ZOREGFOEERE, $TRBIESNIS A v —HATRR
THZLEEZD, BOEIRERKTHI LT5, 2O, ZRTEFRTELA v —
Brel, KERY FZFAv—]kE L, BERY FKBWZEE XD L, TRLF 0,
Eimne L, BEERY FiX, REIC, FA4~v—%2BF 58 FEBIRVA Y FLiZanrh
TW5L0ET 5, ZOEBOFEFNFIHMERWBELTET, BRFATA—F&plT5
& HHZ R VX —IZ

F (:0) = alﬂ+¢2ﬂ2+a3ﬂ3+"': aqy — (60— kBT'ln4),
0,2> 0, a3> 07

L, T<T. = (kglnd)ley TERS=0&AY, T>T, T S=(EDEK)-(T—T,)
+ ...
Ligo>T, T, CTREBHEY, BRESEIEROABRNI LIS,

KICTA = —IRFHRIN DI ENARETHEELEH, DE WEEE DL RT 5, fLosh
ECH,n 77 v TN e U—ARORFrvr VEERFLTLESD, CCRY FE& CH
R FOANBZREIVERCR>T, 3 T0H5, £IT LOHHATZXLX—D ¢ &
e=ew—anL,EK%W»@+PU+QV&m%t%wéﬁﬁﬁﬁlﬁw¥lkféﬁ
@ﬁkﬁﬁﬁ@%%wUéﬁﬂéﬁb,777-?W~U—WZ-£?VVywwLﬁﬁé_
o QP TRSh, ENBHRNPP-(1+0Q)? TRbIND,

ZOEBOYL LT, FROMHEBIE—KRICKS, T<T,Tp=07T, TZT,Tp>0&ti
D, XBEFORBREBRRAT H7cdIC, limp g 0E—IE 0 LA TRTRENT 20, 2
DEBEDOTF TIE, HBC, 3 T, P THD LREEZEX 52 L@ TEiv, Ei (Hinz
and Sturtevant )ik C, 23 T =T, + 0" THD TRE <> TV 5B 25, D ?

DKL, FAT—KBIFOEINERTHIZLEEERBTIIER LI >THEIDL, ZOE
é(zﬁé)ﬁMtféb.HMKM,?KEprpﬁmbéolﬁﬁwnﬂMﬁ%ﬁ
trivial CH B2 L b b2 D, M~4072NDT, ZOFHEEFELY,

HBATHNO B RERE % 5+ 5 oo, TRBEE 7 = v 3 4 RB B R ITH S g 2
O, ZhPEDERIRLIE, ay, ag, ay ZFAEL, o,0, PEEBEOLRWMEIGES L, T 22
€/ — A NOELICRARHTZ &3 TEle, f->T C RV E—7 2R L,  EREIGEVWED
Bohi,

—94 —



KUBO-TOYABE Theory Revisited by Muons‘
BEHROWE, TOMOBMBERRROFEIRLETH S, EEER HHEZESIGESZ

LItk - T, AEMREFRT, A/ —FNVEBEKERSK, BEABFEEL WD, M
Rz - Th, ThPERBGOEER—REH - TV 5 by, L) OnEL D
Bobs,

ARBFFE, REBRE, FIAERIAR EO(FENETH S,

KUBO-TOYABE THEORY REVISITED BY MUONS
AND

STUDY OF DYNAMICS OF SPIN GLASSES

Toshimitsu Yamazaki
Department of Physics, University of Tokyo

In 1967 Kubo and Toyabe [1] formulated a stochastic theory of resonance line shape in a
randomly oriented local field with Gaussian distribution at zero and low external field, but it has not
attracted any attention among solid state physicists, simply because NMR is not possible at zero
external field except for spin-ordered systems.. The following unique features of zero-field spin
relaxation have been recognized recently by muon spin physicists [2—5], where muon spin relaxation
can be observed without assistance of external field.

i) The zero-field relaxation function of Kubo-Toyabe in the static limit

G0 =% +2 (1= 42t exp(— 4%¢D)
damps but recovers to the hard-core value 1/3. This “1/3 tail” is extremely sensitive to slow modu-
lation of local field (see Fig. 1).

ii) The second moment of nuclear dipolar field detected by the zero-field method shows
enhancement by a factor 5 over the Van Vleck value, because the truncation due to external field is
released (“‘5 effect” versus “10/3 effect’).

The zero-field relaxation method has been applied not only to nuclear dipolar systems, but also

to atomic spin systems, such as spin glasses. This method is unique in detecting dynamical behavior
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