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1) A. D. Caplin ef al.: Phys. Rev. Lett. 30 (1973) 1138.
2) A. D. Caplin, L. K. Nicholson: J. Phys. F 8 (1978) 51.
3) T. Claeson, J. Ivarsson: Commun. Phys. 2 (1977) 53.
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FEFHREN O IEFIFIPED B I IR O Y TEIC BN S
EL LT, FREATyTILEA R B/ s
TALEMEMNEFEHZRED TS, Th5DY
IS ENEROMEZZATVWAE XD ICH
Z52kl, ZTOEOHLIZ DT (FAME
F) DEELTWSENMEL TS, TOEMNLL
BT A B RS EERTREWEGESIE, 7 A MR
T BN TIRENT 2 K 5 HE— NZREME
DEVE—FEZS. IHICFHMNEC &IX, *
DOIRFHIRIED K EVED B IEFRIN R DM T &
BWHETHD. TOXIEIREZERE Ty MY
> (rattling: rattle = RH 2 AHBEH 2D “ INHEMN
57 TH5) EMSD, TOERIEHKRTHO L
CIRELT B XD D TARTIEHWERNWT LICT %
(ZA BRIV TLE o 72hY).

T, FEBIC T DX S IRROTH AR O [ 7%
DTHA5h? FEERCIZ, JERFEOES & -
BT A MNEFIRENCHIST 5 T3 )V F—NEE
[ RE&&esicy 7 Mud 2 BHGAHEFEELE O
HERTHHEEI N TV EZH Y, DT & HERIIHER
BN IERRFITIE D 50 B0 L)V TEEHE T
%70, REHOMEE LT, BIZIELL RO A%
Fo5N%. SbROFEAT v T IVEA MEBNT
WIREPUEMERRINC 35U % T, HY 100 K FEEEIC R
HY,sb RICFHANZFHEREZ>TWVE Y. TBIC,
7 A MEFHY Sm, Nd DIGEITIIKE THEED 7, D
FE LS E N, EE S TS N7z MHz
BT O EHDIREEAKFEE, Sm, Nd TIEHEED
IREHEE THME TN TS Y. Ry IOV
& SmOs,Sby, Tldmliids FIcB N TEEWSE L H U
~800 mJ/mol *+ K> DEWFE TIREENFKE L THD 9,
B EHEEZ IS & D BB FHIREEMER ST
5 EiFEZICCV. pAsrara7bEIcB VT
i, JEFRAIMEDR D K E W K0s,0, I BV T —XiiE
BaRTH, ThEToL AL
REHIE N TR, F oSSR & JER

FEMEL b TWAZ EEMETN TS Y.
AT B/ a L&Y OV TORHRL D
SEDOBFFHER SO 12 DN TR T LTz W.

KOs,0, IZ$51F B —RESFE DIEFR

B8t a7 bEY) AOs,04 1E 7 VAV JHF A
D¥L7x% 35 (A=K, Rb, Cs) DMFEET 5. AJFE T
I EEIRHNE 05,0, DHUMCEIE L TEBO XA 7€
YR EHATYS. EIROMEUT Tl A R T
MWTFANRTFTHS. HEFHEDD, ARTOF
BOVNE NG E AN REL Y, IRERE R
K XBIRHTIRIVF—DYV T MEDKENT EDHR
HENTWE Y, DXV IEAMMEIEK>Rb>Cs T
b5, Lk, TRT Vv )UK OFEHED, JFHS,
SNz RIMEN S 5 T &7 TIERMMEA K
T EMERCTEICT S RT YUY ILOEROIA
MRENCTETREATLERNVWT EICHETEE
V. 3PEIZET s oBEREICERR T 50, B
IR T, 13 K (9.6 K) > Rb (6.3 K) > Cs (3.3 K)
CIEFRME LR LTV S, JERRIEOR D KEW
KOs,0, Tl&, T,=7.5KICBWT—REHET 20,
WFEDIK IR TH B, 22 L 247z DilBLED
HIENT, HTLDEEL TV B KO0s,0, D— s
BOMHG " ICOWTHFH LIV E LS.

X9, HE 05,0, IC KB FADSEICBIT 5 5FE
WRT Iy IV ZRBE>TAHAKD. HEDT
BINT A= THBHBHEDNE (1/4+u, 1/8, 1/8) 7
KT uZz W, ARTOENZ r=(x,y,2z) ££T &,
V(r, u) = b(u) xyz + - EFAMEMAAEL RN T EDVD
M5, 3 ROEZHOTO K FED RO BN
THY, blu) ~ BERZDEED —50120,Z4 T
Hb. TTTZERZENTNDOAFOfiETH 5.
KOs,05 TD u D u ~ 0.065>"7 & Zo~ 5.5, Zo~ -2,
Zy~12RATZEX I DX bu)<0 &7x%.
C D b(u) DFFFEBED A JZFOmME [111]ICRT >V
Y IVMEVWERET. DT EIE X BEELD S
RS ONEMRDME P EEEMICERL TN
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K1 05,05 1 KB HOHEDRER KT > v
JVD 3 I xyz DIFRE b O u k1FEME. SRR A
RFDHFLGZZL.

NV REFE ORI LA WRMNEG N TH
% O AFTINDDEGIE ~+328 2,° L2 %D,
Ihzhizace (K188 Kb Eo 2Lk
V. ZORIETY 7V MIEE HWTHEH LI
THRENDS.

KRB Z E 3 S DRIEMETH 2 DT, IRE) T
B OB R NE 2 BT IHNCIROBE S &0
HRAITIRHT . T OFTOREIL 2 LR DL
ETHO, JEHFEDIRE KEWVKOs,0, TlEdH %
BEOEMRZR DR fENS. TR DV
OMENS, K2a)Iiimd X IKFMEFEAN D
[ AFNIC d TNz 452 RAL, IROCED
BotbkrZzEET 5. KIRTFDHFEICWBROT
IIVF=FoLlL, WOD4EODTIIIF—Tre kb
B e, KEFEOMEFERZFR/ITHD, K
2() IS KO Itz U> 0, B ooz U’ >
0&B<L. K20y I FEGRIC X ZE T- ¢t
X7zRd. HEICIE = DODENAH D, —DIEHHR
HOZL LW —RIEETH O, &5 —DIERFRE
% ZRIEB ThH 5. 1%E 13 FEGE L O

(a)
@ snrwE —ie
O &= —J
{
AN
- &
X

2(b)

BT, Z2A0H[100] FFmOsEFENZHE 0 =
(2m,0,0) DEIHTHD, XA 7T FI&EF DRI
LI E&EBL &, TRIFE T T [001], I @RS 7Tl
[010] JTAIDZN 2D X 5 BN FHE LT 5.
X 2(b) D— R, K THUDNLE T DFTE
MR ny MEKRT B L VIR THS. n, DRI,
K FOIREIRIEDN/NE {725 T & ZFE KL TV
5. HALE, CTOEBRITHEETO KO0s,0, D— iz
BESIEL TS EHRFLTWS. EERIICIE, &
SUEPINEIRTO ~ 1° DIRZ | Y h SR E
IUFRT~TIKBOEDZCT LR, WG FTL%
T,LUNICHIZ % & T, TOHADRO D AELEIC /N
I BEBTEMREETNTHE Y. chHDT i,
K JR - DR BRI DS A E e i kA LB 4 A A
TERMD T, LR TR L TR T & ZRBL TV,
1212 LEBENRE R DX, AN IR O ¥ 51
NEENTVWENTETHD (PR <+ +27>
& <xyz> DERINTERL ). HEOIRINTE T
THO, —UTITHIHE <X+ )+ 2>V <z > &
Vo eEmMNEAGMNICZELTERW'. &5 —DF
P L& LT, TO—RIEBIZEE OEM TOR
HEIRB O AN A DT AT H 5 K 5 Ia kbl
BTida, ANEE O mRD HHENRE - &
HRIEROE® THRIFERTHE VWS 2L THS.

B N1 O/ O7{bacH I ZRESBICEIER
C T CRkzBipEIcHZS Y. Tk ERIAERD
BRI Z BN T, 3 JoTOIEFRMIRE) 1 O [E A K2
FUDICEET . HEROMHA L LTI, BUEm
I 3 KoedEFMR T > v v VEZ R < — ATk
FRT x ) 2 DIRRER G RD B — T DIRAER
ZHOWTHEBRE T, ZRb 5, LHMTHS. T,

4 Ui=6, U/t=5
| t/t=0.4

| = &%:5/
J

i

2 (a) BRMRILODINT A =2 (b) FIHLIC K BIRE 7 - ¢ fHIX.
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DOFBRE & PERIA & DELERICIE, A JRFOMICE S
—DRID 3 YrE @O FRAHRE) T2 B & LAY,
£ K DEO—HEHZ'". £z, KOs,0,D T, 13F
SLLEN K R FIERAREI OF 5 TH 0, JEFHHM
e T W IICHBE L TS ERbh -7z &
DI EREOMEZ HONUE KD —E9 55
MR E NS0, BEELAT AR TFOHFSTIY
HOMENEEMICHATE 2 & TH 5.
LUFT 1, O itz 2 akim L7 0D T, e
ELTHEARES 2T VDRR T, ~ o, exp[-(1+1)/
MZEEZSD. T DODEENH->T, KHT
FIVF—=RAT =)V 0, LB THEERA L THD,
(BT EAER BN I3 mE L), JEfTE
MRELED L, 03D U MIHRT S, JEH
FIPEDVINE WVEFIE 0, DD XD & A OEKAID,
TX¥Nd 5. ULh Ud2EEIERMENEAT
%L o3RI L, AOBEKEDE o, DD
W T TR LS. o, W2 Uik
& % DI FLEIRAE & 55— IKREEMN I I HHR S 5 —
BFRIOETHS. TOMBIERT > v LDk
KfiEi 7z & ZAED RPN ORI O RICE S T Ll
ERLTHD, MO zAidd 5.
RIBICIE IR IS SRR LT ATz, [Eh
ToJE 7 XL, KOs,0, D T, 13 HENMFIE
B TChEE & EITHANTEE L, Rb, Cs I3BEARET
Y95, HWETOIFERFMEEZK >Rb>Cs THED
T, EEHERIT 0, & M OENZDIETRFIEZ B
RKEIEEEDEFELWT EZRBL TS, 51
3YEIEEE P OMEHIER 2 U, T, (3
KD T BT eMMEENTNBE 7. £z, HIE
D KOs,0y THllE NIz —RiEBIEIMTEST 5 L9 <
ICIHRT S, TTTR2b) 289 —ERTHS L,
I e ZZNE <95 & (THUIIEFMEZ KE <
T HRITHIGT %) —IFEIZIER U B FERFRME
DENMEBT 5. FHllERIEHZDS 208N H %
A, TR EIKBRrarza 7 {bE&YomET
THEI>TWAZ ETREVWEASIMN? TDTE
WS TN ZERE %) LRATERS
BODTHZ Ok 9 TRIEIRE C OWifz b ¥
HMLTWR). 22U, S ORNR TEFIRAED
2L, EFRRTHEMEHADERL TOSAHEES
FAE9 %, IEFMME bw) DA ST, FARIES 4
RO BARIFET B4, u O & IS FE R IRE) 7

FEYIR

07y ANVENZREND .

®bylc

AR TIEFRA DESLOMFEAERZ AN S THY
72, D THESMNEN T ED D, 5% OREN
M2 TLEszC eic&IhEIniz. \NrIETHE
Wrepiraru7beEMid tE T2 1 DEFAT
WEWD, SBIE TETOEREAF I 7 A LIEH
IS THREND S U T RO T 2 T T o &
BoTW3. AREHH LOEBRDHGIIZIEDE -
FICE-> TIHT L3N THS.
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YbFe,Al,, ! CeRu,Al,, ICFF % vy iz HIiZF2

]

T 2004 FEDOENIRKAEOHVGITEIENEE 2
KB REN S EHIRAE > TEE L. Zh
LUREWEFROWIZHAT 2 @ K AR 37X <
R B, s —mi e D 1 2 1575 S BHEEE L,
BIETIE, FBRMERD b 2 EMREREE F OB -
MRPRIE 21T 2 247D £ LTz,

CeRwAl, ZHD THI- T=Did, 2008 FFEDFKD
P DE I ADFERT LR Y. OBICFHREIC
Strydom MM 7z K 5 75 % SCES2008 Ti1> TV
fel M ELRZY. ZNETHAIZ Ce DIEEN
HNMEEE WS DIXHE D BENH D FHATL
7z. Ce DERENHENE WS T LITHEEIRF 357
9% RKKY HAEFEHMIZSNS Ik D KT,
COHE, (EEE L 4B TOREEIER J, D
RESISUCT, MBEEIEICZZ D, RWOTRE
THARFEERCTHT, HEORFEET LT
S5iVWEEBZTVWEDTY. LTAD, BEADH
K Tl& CeRwAl, IF BRI EZE) 2R L, 27K T
MR AR C T VI MEN T NEDT
9. FURED Ce DRz > 721Z & A LDk
BYIOHMKEBIRE X 1 KEETHI ST Lk
EET 5L, TOMHBREEIRECESVDTY.
CeRu,Al, DFEEFAINIRE 5 —DDRIE Ce DML
M3 EEFINTNEENS T ETY. Thie
HATIC Doniach DFHKIC Y TIE®H % &, CeRuAly,
R EYE TSR I TFE LRV S T b
KR Y. BEADFKEKZMNIE, T OHEGR
AR TRV DO T RN EFAMZEZ, TO
IR T, L% L, CeRu,Al,, DAHEEFE DA
ZANB 2O 2R LU L.

7z BIE £ 9 CeRwAlL, DHSGE S Z B UE R
YR ZHINCHNE LY. chbofllEh b,
T, AR THER, #b, SEXEPURIEEVEER O
REKFEZRL, ZTOREZIE 10KRETHS
TehbhhFELE TOIRSEHNIE URwSI, DR
NI TOIRBENEIEFICLITED ¥, 7o)V
SHO—ERICF ¥ v THBI < CDW HRELRE Tld7x

IR ZAE WEZEER H AR AR B

k!

WhEEZF L. IR GENEWVS T
RSB ORBRTT ICbNb T & TTD
T, MRFEAIC NQR IEZIT> TV eleE X L.
Z OREER, T, LT THIGE I DOMREA I K E
BRRDRASNE Uz, kel T sUis
BTd &l L3bNTVELED, BZ5LMLOM
WEHWEK U T NEDTL X S, FElaftr 2 L
TREED, BEHFETERVAREEDDH S LS
TEEBRINZOTT Y. chbDT e bRz
Bl CeRu,Al, (& A ¥ 2D H DG 7 il i 7%
& T2l WHHIEERBIC K > TIHAT % £ W9 Doniach D
X TIEFLRRTREEME TH 2 LWV TRz L,
BRI IET 2 2 IR X L .

ETAM2010FEICES>TH D, FHEFEFTORE
Bhirbh, T,LA N CREMIERFND 2 L0
TEMHALMCENE LY. REFEICHZES
DIH[AIFZEE TH % Mignot E AT HE & IFIFE UG
REB/BTOWOTIN?, MEKIEBTHZIETH
WEWI A2 B DRV TIRICHENT, WxfF e
W= 2ECICRESEDHTEDTT. (ZIFF UK
R DICFIRD 2 201, T EERE AN E
WEWS T EMNEKT Uz, Eoldt Az ok
SATCBIC K o THA R Z O IR R TH
N, 7,0 N CORMUEHEERIERENZNEND
TEMHEMCEDELREY. P TESNIW
SHMEEN D, NQR OFERZRT LA L THB L,
WS e LTHETESZ D E LR
EMCHTIAD R B DR Tl R & D Fik
ZEE S TWzDTTH, ZOMEVDOIBMF T
HdH D fETOMFEN T OMEICE L TEHIKE
KHEHZLTL NS ESICED, TOREHIEOR
Dok eld, BT e TlEhoize
S EizoTHES>DTY.

TDEK S EFRFET, CeRuAl,, DAHELEFE A S5
MW THZ LN >DTTH, TOHERE
RKKY fHE/EH Tatid TN 3 iR 5iE & & 2
ZI1lE, WAWARIERRIZC EAHD TS, D
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7256 DIE CeRwAlL, DIFJINR TS . 720
ZBET T oTA LR L2 GPafEETIRA L
Tolbt, > DY L T4GPafiET20K
BV BZEIRIEE L, RIS AN & 25
fLLEd. THWIKENZINAS L@EEOENE 76
BIANEZELET Y. RuZFABITCETEZLFET
HE RS O CeOs,Aly,, CeFe,Aly, & ZNZ M 2 GPa,
4 GPa DIRA N EIZIFEI LT, BT FOIRS 5%
W  RuY A 7% Fe TiEEft L 7z Ce(Ru,Fe,),Al,, T
FIEHBHT AT ENTEET . TOWKELDS Ce
OBFE—RAY MIMEIC X DA TVS T DD
MoE L Thld, MECKD J,hWKRELKED
Kondo RN FH L TWA S LMIRENET. £
DFEAHADRKE XX T, HHKT B2 Tl CeRu,Aly,
DOMHERED /10 L FICZ> T3 EEZLNET.
B0 PR LTI SRR IXIZIEAE VD
KEXDO2FICLHHLETDT, T, I 3HRLICHD
LCHETBI1ETTT. AEUDAKELSHATVS
KEBEbHb59, T,AERL, 20K EDERNS T,
MZEIRIHRT 5 T LRI ARHEAT L THO, Hifilix
WSHARB LN OEMN D2 EEZABNET.

CeRwAl, DFEIZBICE U TAREREZC &IEER
T EADHOLET. ZO—DL LTEBEZNIEND
D EF. CeZzIEREMEcE CEELT NULE T DR
TR OGBSI UE . La TEH
Lichs, EMcZzDXSickbEd . &b
MDY CEBLESS, T,0WP3 La@iikod
BT, 40 % FEEDOBEHTIER T, FHLL X
T, Ce BHMT % T &IX P T RIBEZ KX <
FTBHLILEDETH, TOEFENTAFVEED
HEWCEKD J, O LEMNEL TEET. ZORKR
&, CeRw,Al,, DAHEEFEIC J, DD TR EE
ThHdHZRBLTVET. 2D LZzEfT
5DF CezY LRIUREDAF V%2 E D Gd
THEBLUEMETT P, GdBHERO T, D23 Y
ELIZIEFECTHD, T, HEDLBAOHS F»
BIFEALFRLETY. 2T ehn, TOMERE
BEMEICIEHED XET, A4 ERDEETHS L
WO ZLICEDFET. B FOFEBRNSDEEE
R Tl CeRwAlL, 3MIBEEENIREICH 2 & E X
HNET. ZNTIE CRWAL, IZEDIHEDTL LD
M2 WAEHED D HAEE SNBEEEIHDORKE XX
1000 KL< I &0 9 Y. T E Hiflizx s ai g

7% 22K THE T 9 NdRu,Al, OSSO K E
EHEVEV 200K RETHZT EEEZDERE
TEBMTY. MBI OA A VN 4B TIC
H5Z227—mYTIDT, EREnHhkEne
WO LG A EFOHENLN > TNET EZE
LET. BTN T V2 /A RIE» 5513
NTWBETEeZ2ERTHE, CeRLAL, TDEDE
MEGEEEIIC H 2 L b ET.

CeRw,Alyy DIE DO EHE BRI ERICE
T5LVH LT, EHEPFEREHESETLY
FHNT, CeRwAl, &EZDHINTIEZH O FHA. Ru
YA NEETHRORZZCETEBRTS L, T,
SIS L, fiA TOAE— A Y MIEIEL
F9. I, TOMEEH SR & EREICR
BLTWVWBRZEERLTVET. S TOD Ce bty
YD BRAR Tl IAGBETEN AU TR ISR C 5139
3HOEFHATLRZ. CeRwAlL, DL I TR
BhREHEL LI LW THAS Lo T
Woh->TEX L. ZNHHRKIERZFAREL T
5OTLED. TOEAZPASMCT B720ICIZE
B AFEL N, FISHEN RS S D%
WA D X9,

COMFIIEFICZ S DFDLIEOE LICHIEL
TEE LT, FOAERAOMBIESEAEITITRE
BIEHITED L L.

2EH
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RIEDHARDLS

VEJiih Yb AEEPIC 3503 2 R O Bk &

JE)) SRR O itk
JEH BESL UMK R

T DT CIEARFAM I D NIRRT
HEFELTHODES TTVET. ARETIESEIER
RUTHWEREDOWIZE T —<ICDWNT, (RO
%%, TNETOHLRDHR, T LU THBROBEZM
NMEETCHEHTET.

YbPd 1&37 /5 CsCl RS 72 & 5, Yb D1l
BOKI 2.8 Ml DA FEEYIE T 5. 1985 41T Pott
Hlick b, JEFICHMTHIMED SO ETH S
WEMND 5T 4 DOMIEER (T=125 K, T,=105 K,
T=19K, T,=05 K) Z/R_9 T & mEEnrz . 1,
LIEWINE —~XHEBTH 20, HiEMo
A Z B E Nz, £, T, LWVIho
RS C & B RGREDNAD E— 7 2R, chid
R > THREMES T 2ITicd 5. —
75, Bonville 51 "Yb D X 2N T —gh RO lE
2TV, T, LR TSR F 27779 Yb & IRRETERY
HEYbMFE 111 DFETHIFLTWAZ EZ/RL
. 9bb, T, IH&EHFTHETE, ZL T2
FEFEDOMECIRAED Yo ASHAIACS S % B fkFF D Al
BEMEZIERILZ?. LA L, chl ko kidZzn
B0 ER RIS NEVEEHRBEB SN TV, FA
WL O I Bk 2 £ o Tz, (1) BT IEREK,
BRUREEOENYE (Fe,0,” ® YbAs,) 72 &) T
ZLADHH TR T 5, RENRIEEE RS
YbPA IZHBN TR > T3 & T % EBEEN. (I
KOBEMBT EXAT 27, RN ERKTE
MERFE LR LICT 5. ) Q) MiEFFEMEC -
T2 eTNE, ZORFIREZMKA ?BESL,
PMEARMRIAZS T, T, O DG LTV A DT
RN ? ) MR FHEE I ED K S8 DM ? L
ED X5 Bk E > TAIZ E AZ—F L.

LR 2 O TE N TEXURYL 2R,
BERZRE LIz TA, K1 DK HHRIES
N JEhE eI T, T, NEHIITARIEANY 7
ML, ESICHEAIERS T, & FEERICEENT T b
Uiz, HICEWESE (2~8 GPa) IC DWW T AU
PUlIEZ T > T4 R—Z K 2 12”9 Y. 2 GPa lc B

THRIRE T CESIEI I —EfzZ & > T35 D
AT T ICBE LU IRETH D, XKo@
W3 GPa L TTOIRBEZIHA L TVE T e DR
SEFIEHAL TS EEZENS. YbRICEW,
THINT X > TR DERT 2REIZEZ LUV,
X0 EIE TR RKREOBLIPUE FicMOiREEC
BITL T3, 2iREHEEOBESESIOREZ R %
&, MBEEE>EWE PR Yo (LEYI O Z i
T3,
TNSDOHRITDOWT, T, T3 T, LUF Tk
FRENEBELTWE EEZ D EXERIRNTE
%. X1 OHKH ORI AL & ' — X >
r DIRREDHERIK 2R L TV, T A ETIEET
D Yb IXMEFEIIREICH D, MKE—A Y Mk
Fe7mWv. T X7 T, U TliEFR AT,
DYb WK E—AY b 2ED., TOE—AVME
HWHIETNINNZOHFAZANT WS, T, T
COE—RAY FDBHESHIFZ LT3, E)1Z2D
3E 1,LIEEBICEENTYT NTEHT LIk,
2T D Yb WML ENIRAE T db 2 iR R AKIRE
FTLENTBHTLICRD. TORE, HEKE—A
> MR LU CTHRRCH ST & 1HAT 5. 375D
B, Yb RTRRE L WIS HFIHARDIRRAE, i
FHOIFIEICH D Z S THDH. L Liahb, T

140 : 10
le YbPd
120+ ® 7 (thermal expansion)
oo}l s
100} ° &wmme%m
8ol 16
)
= 14
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1) S. Ohara et al.: Phys. Stat. Sol. (b) 164 (1991) 243;
Phys. Stat. Sol. (b) 172 (1993) 419.

2) G. F. Chen et al.: J. Phys. Soc. Jpn. 71 (2002) 2836.

3) Y. Lutsyshyn et al.: Chem. Material and Alloys 1
(2008) 303.
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zéﬁrﬁ%mkm%é:aﬁ%B#u&of
%Y. BV I—ATHEIETL, IFESWUNTE S
B,Mmﬂ@?%%t&WLk&,ﬁM%fﬁ%t
X0 1, B KREMZRT T D, T, TOMIERE
OFFRE LT NIRRT T05 2. Bih
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Lid 7, TIFIEL, T,LARTEN—MMEIC# U 5.
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B (B 2(d) EKREL RS, H//[100] T, LG
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%, STHHETHUS. DLEDOKRMN DS, PrirZny,
I3 2 B — IR B I S M Lz,

HIEE & BEXIREREFIRENCDOWLT

Prir,Zny, (&, PUMRF-FK 7 LAYRIC & BLIR ZR O 5D
fimhHo, ZO5BE0  HEHENTS. —mlg,
Prir,Zny, (& PURR TR FHHN THIGEIERE 27~ 1]
TOMETHAH L THB. SRIOBEBEPAEICE
WTIE, T, COMMERREIHONEN T,
WHALNEWVERE LT, BHEBIREORFE
BEDREDFE, ThbH 7 —/S—HOIEKAE
F— A& FHEAERICER L TWiRWARetEN H 5.
CDOT EEBMICIHIRT 27513, T, THOHTY
FEE—=ARIN2 D20% I ULAELENT EH D5,
A7 2 PUM 3% 5 EMVEBIREICH G LTV 5 D0
LNz, L LaDs, JIERIclES Y
v b OV & 5 T Prir,Zn,, OEIRE D HI:
LTWengEtE & H 0 Y, HWREMGHIROIREETO
HEMNSZOMEE > TV 5.

&9 —mild, Zn (16c Y1 ) OEKIERE IR
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Zn (16c 1 1) &, 2“@RE¥‘ﬁbfﬁﬁ“
REILTWSZ Db TW0S Y —7, XA
1R TE Zn (16c A ) DIETENIST A—Z
MRERKENT EWNTN> TS, TNSDRERD
5, PrIr,Zny i& Zn (l6c A ~) OFv b)) VT %
b, FRUZHEREIEZOS Yy ) VISR
THEEZLNS. DEOT END, RTZn, R T
£y M) YT RRTYIEN DS LB L
7z.

COfticE, 1 K LUR Tl raish iz R 4
B55FVEARENBEE, PrInZny, (dPUk -, 4
B8, Zv M Y TEOYENIEAE > IR
WFEWIE L EZ 5NS. ARTHN UTIRERI,
IPSIGEICHER I NZ DT, kT —213Z55
B EINTZWV. 51%1E, PrirZny, *° PrRh,Zn,, 55
D RT,Zn, %°, RM,Al, 2D 5 TIRYE = Hhly &
U CHEERIMCE Z 70, BEE, vull v, Z v~

> TEDREBEG o TR HR R OHRR, MUZD
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AL ATIRREE 2 4F

HRFHHEEAVTEENEEORRE & AERER
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1983 FIC Ot FHIC K> TREINIZHEWE -RH

{REATH S UBe,; 13, WAREINEE, #BIZEIREL
HICRREAMEEZ RS " EFHAGRK). =

1100 mJ/mol- K> EIEHICTRE L ?, KELAWERE
KERL T3, EXEYIRIE, 30K X0 &ERTIE
p(T) x —InT7ZRL, ERENRZRKML TS EE
Z6NTW3 Y. —J, KETEEWEFRICHRT
ENBp(T) o T8 U HBEIZBIE N TES
T, H KO EF v XV R E ORTREMD
BRI CTERY. £, BEEGBEEZR =
0.86 K & LLEZHURN Y, B ZEHRRE I 5 LLEAD TR
Gl REL, AC/Y T = 1TH %5 T &h HEWAER]
FNEEZHSTVWAEEZALNTVS. 7Y
&0, 7—rS—=xOxtkd a8 7 OR]HEME
MEHEINY, =3V F v I RilBliREko—DE L
THAZED D, BERREOERDRNEETH S
T ehn, 25 FEL RISz TR Td
NTCElICEMHD ST, KEIHEEHD N2,

B S T ¢ ZZBHE NS T % ETH R TFER
D—DIZ NMR HIiENH B. UBe,; D NMR HlliE1E T
NFE TH & LT MacLaughling D7 )b— 71 X > Thk
PIATONTZEEDY, FEAEPMARENICK S
LD STz MARE T, AT N IUVERIREIZH R
FHENRE VT L EH->TTa— Rickbilx
HRSY T 4 BRET BRI AT THo1. T
SR 74 b7 FORIEEITHONTED, ThD F—
THRT, NITLw FTHBHREEDERE A TY
%7, WA & SIS BB 7 B SR O 1 RS R
TH > I leDICHAFICHENTE UBe,, OYIPEICEET
BERA EREDRER T TR,

VAR, 58 (JAEA) 1& UBe,; D HfE S abEHERRIC K
iz, BADOHME, HEERGRZ HWZBED
FWVRIEIC XD, MHENGEED D UBe, DHIRE
IREE, BIREREOMEEHSMNCTZT L THB.

HWARELRAEIC 350) % "Be-NMR AR kL OD# bl
SRS B WS 5 R & IR AR i - RS
WICE>THEENT VWA, UBe, D Be JR11d, )7

"
<

SFRCAIE T % Be(l) U1 b &, JEVTITRFRIC AT E
9% Be(ll) U1 b 575, Be(ll) VA b IdiE 20 [fi
KROFEIRMGEZIER L T 5728, ¥ixs 3 DD%E
BB RFD 7 U—"7, Be(llA), Be(lIB), Be(IIC) ¥
A MTHHEL, EHRAXRT MV EIEKRT . L
MU, H/ICEBWNT, Be(ll) Y1 b OELLE T
VO EFFT AR RS R 72 DTV S
55, 2TOBe(l) YA MIRESHITH LU TEHAM & 7

D, PIEMSZIEET 550 7.

FAlE, 2009 FEIC 4 4 THIZERICEE S N2,
ZNETOIFMZIROIKRD, AU THD S
DIC 752,75, TR LTEREWNDD, TYHE
EEULEERLIEWE- ST e 90, Bl
fm UBej; O NMR (&, JREROHIINFIC K> THS
NTHED, FEeEEDTHY, KR TOMEK
TS, BAIRORBMEREINTED, HEN LR
Thirlworc b Tholz HIIFE, UBe, D
53R 7 ¢ BIRET B 728, HI[111] & HI[001]
I3 % Be-NMR F 1 k> 7 S OIREREE 2R
TR E X OIS THIE L TV 5. H=14.038 kOe
ZBWTC, AT D TLITFD T, FTAEL
RN, T, LURT =111 R L, HY/[001] TR
DI BV IEFICHFWIRIRD TN E LN, AE
Y= HIHOAREMEI R S NIED, & 5735 MEED
WEEDZETHol. DFED, HICAE Y —HIHA
THNIFATOAE VWK E NS T2, Hin
S RICHER TRMERIEMELTHA 7 M
WOTEHNMA BT LIZHEWVIET THS. UBe;s D
e RS IRE DRIR 2 fRIA T 2 Te 8, 77 —78—
TOXFMEZIAS M U, BB X 7Z FE I X
BT ENEETHS.

D M1 DEEE T, 72D T L3 BN
B ERNo> Tk bddHbh, Ta—TJ1EH
HWLEIREE COEMRAEIEDN, EESyo
EEOFERITH T EMTET, BHE CeCuy O NMR
200 TV B REORIE & iR n ” OrFEz
LW HHEED, FmoTr—< & UTHEFE 12 A
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UBe, H//[110] | I
H=380T
T=1.00K

*Be NMR intensity

A

2275 22.80 || H

Frequency (MHz)

X1 H//[110], H=3.80T T®D T=1.00 K IZHF 3 *Be-

NMR A7 k)b
W17 TATHD  He 75 A A A%y 252l E 4,
(KIRERREGORBMN TE S K S IcE o Tz, FAREIR
REDIERELE NMR 75 & OfERO—1E, ICHE” 12T
WESHTEE-72DOTHET 3.

SROMEETIE, XL BEEIRETOH
#&i it UBe;; O "Be-NMR I EEMTE 2 X HIC7& D,
H,=1.75T, 296 T, 3.80 T DfEA& IHINNRESGIC B 5,
IR TO NMR AT BV EREEE, 71
2T b OIRERAF IS DWW TR LTe N2 OfS S 7%
RIS Lz, K11, HEEIREBIC B % R
N7 MVOREBIERE, I al—yaicksh
RTHS.ASK, 1D Be() V1 b & 35D Be (1)
YA N5 272D, Y754 ME5EETH 10K
DIA U B5EZIITED, KITORTXIICENLL
DAV EEZIZNEARY MVIGHETER.
MDY I alb—a URERIE, w3 TRO5NT
IS8T XA—Z 72, HI[001] Dt TatE L
TRERTH 5. ROV Ial—arhbHLD
ICix o =D, STk, BHAET VYV IVERK
FED S5, T4 b7 bORGHERFTERL, G
X3 THEEINTVDS UE—RAY MK B
PR RS OMBNERETH L nH T . E—
IR EART BVIEKRDZIEHETE TS T
END, HREIRETOMRTIE, TD/I8TA—&
ZHARE Ul nlie L 755 L Bbn 5.

K21%, H=296T T®D, Be-NMR A X7 k)LD
REZETHD. TLUFT, T, AXT MVIEIR
BZELENW ERbhs. DFEDFA T T
T LU T, F TR, 7 —/8—xfDIRRENF
FRAEVIIRRETH B T L EFIE LRV, —/, T,
LURTIEARY MIVIBIRDAS ML L T 5 T
ENDN S BEDOHE)NEFEOHREMHETERS

270 2.85

" UBe, H// [110]
-t \/ H=296T|
= :
g J : 1.49K
2 J 140K
2! J —— 130K
gl — 120K
E / V 110K
—— 100K
E; J / \/ {— 090K
i3 ——0.782K]
n ——0.700K
- \/ N\ {——0670K
1 ——0610K]
Té J\/\ j —— 0.555K]
\\/\ —— 0,500
- —— 0.450K
T —/\\\‘//\ \\k —— 0.410K
17.64 17,66 17.68 17.70 17.72 17.74 17.76 17.78

Frequency (MHz)

2 H/[110], H=2.96T T® Be-NMR A X7 k)LD

IRk
&, EIhnRGYS /5 16 Hi/[001], H//[110], H//[110] 09\
TIEBWTC, T,<T<T, TrHA +7 MIWADET,
7 — X=X DM T NS IS S B T A E i IRRE
RS 5, —75, T,(<T)LURNTH/NIIEFA b
V7 IRERNEEBICERL, B0 BXT
H/[110] TRIEADT . ChHORRKD, UBey, i
R AT AE R CIEEIH T E A0, @RI
WiZzBET>o T3 TATH SN, UBe; DEIL
BRF ARG M TIE R S ONEABEZ
DEEZBNS. DED, UP, CTiica N TWD X
S IR EEZ HAHD UBe;; THHEBIL T2 ATHEME:
WH5. BIE, T,LLFOAXRY RV 72 SiEiT-
THEO, EHEAREEEHAKBEL TS, Th
5DFHMCDONWTIE, T HICHizEsD, 4 F4E0
REDHIL G 1w E TICFHBI LTz,

Ak, BESR, ANFIIE wmedE G REEED
DTHEDE LIATH TWIUC DN TR D TED,
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