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It is,I believe, the present consensus that the
most important immediate problem of
technique in this field is to find methods of
producing stress systems which are truly
hydrostatic. The technical problems are
particularly challenging in the important field
of combined high pressure and low
temperature, a field which has no counterpart
in nature. The importance of realizing a true
hydrostatic pressure depends to a large
extent on the sort of phenomenon concerned.
If ' we are concerned merely with producing a
qualitative effect, as in diamond synthesis, it
is a matter of no importance at all. But the
situation is different if it becomes a matter of
measuring the physical parameters which
control the phenomenon.
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1 100K THEREERAS0.8FUE L 2 0 . S, HINPOMM & BE 2B T2 & 12 & - TElSTIERER S
Wi 2z 2 MEDMERT & 2 it RIS C L,
[1] C. B. Vining and C. E. Allevato, Proc. 27th IECEC 3, 489 (1992).
[2] Y. Arita, T. Miyagawa and T. Matsui, Proc. 17th Intern. Conf. on Thermoelectrics 17, 394
(1998).



2OV TIWIABIUTAIVRR DY TIVT A MEEYDHAER M

HHER T ARdbtid, s, RIRAIE, A%l
SN AT ORI (R IEVOTIEREIEBIZ - T=a® 0 /(K +k JIC K VFH S M2, aldMBlORERE. o4
"“x\f:h@)ﬁ Flok, KRBEFNZHETHBIVEFICLZBRGE, TRRETHS. ai o K
LB LRBEENS, m“@@]liéﬁfﬁb&ﬁ“}“?‘éh%o Flo. k3o ISHBI LIRS T & e
bx@ﬂ%M%Eﬁ%%éﬂfw%c:@ii@%ﬁﬁ%%éﬂ%%ﬁ@~?&LTX&v%»ﬁ%Fﬁﬁ
Yihid 5. CoSb, TIREHRT u~8000cm*/VsDfEAFHATIE Y ﬂi@lﬁv TIEA MEGY L H0E
BER2RT. 2Rk BAREL, OBEM R BN ’Hlﬂf*ﬁnjt*ﬂﬁ FoTh K ORI RE & 2>
TWwa, ZhicsL, A2, /T}b&?'f s 38 (R R 2 42 l‘J?LVT&leLlL,f’74/l/I 27w TINEA ML
BYTE k B—HREWDT 2728, EFHICERSATOVS
;ﬂi’(?ﬁz’z FETMEOH—JEHEEFEICL Y. CoSb. 0);\“\” D 7R RINAR OB R B LA S v
TINEAL NT FEFA RO R & HEFE 2L T &7, [1,2] 2 2 T3 CoSb,k £ fYbFe,Sb,
DN R RE & HERRE IC DV TR T 4. E S FLAPWIAIC £ D EFR L. ZBAH B £ 1 12 CoSby
TI13GGA%YbFe,Sb,, TIZLDAZ% [t 7z, [3]CoSb,dFi—FBE /N> FRFRIZ X 232 FA§IE IS 3D < BVEFf
MO (ESingh®SofoFIc L VA &R TED., HEDFETENNY RF+ v 7H50meVE L 70220meV e
HREINTVW3, 45]20EVEZEFRFROFETHOLAILKR/ ST A—Z—DECICEDELTED
FHZSb & CoD LT HIBEMEIC N RF v v TDIBUETH L Z L 2L TV 5, 2 BWFOHETEEZES
TOZRWSOMEEHZZ ML TEFHERFR L, MM A—2—2ZANVF—%E/NNCT 5 & 5 i@
ftL7. CoSb,DH W T A—X—FBUTDLI 1k >7%, a=9.08A,(u,v)=(0.334,0.159),
E,=110meV, A,=30meV.%7:, Fermi¥E(LEH TRHR SN/ 32 FRELE R BT 5 Hil a2 FET
Ve HOTEAERZFR L.
Yo AELIAZ v TAEA PRICBOTERIEZT~ 1 HEOMESHRLATE Y 6], 2 OFROHEERHEC
Bk 2> T3, F7:. YbFe,Sby, (i T Mi%HE 8124 % 2 8L \’é’/r\'i‘_ LR a3 TR Y. A

RTHELEZLNTL S, [TICOXIARICHL YbFe Sb : Thermoelectric power
Hald, BOZTHELATVS K=V FShiR 70 e AARRELEssss s
OIMERHE % T3 HWFD 2T 22012, F 15 60% .‘_;
—HEEHRICL 2N ME2HOCETHAET ‘ eot ]
VT ¥ DR EEYbFe,Sb,, 0 B HE A ST X 3 221 s0 [ Band model o7
BT B i, YbRe,Sh,OMWAEE ST A—2— | \:,-f}'" ;
ML LA, MEEotT s E A S OF o y
VE—CEBAVEME L, RA2SYRETL 2 g0l E",P.'.,."_‘, ;
DOBE L EICEHRICREL Y K EMO B EIED E e
WTT-o7c, MIRFRShBEERZRLTV S, - ‘ ]
. . R i 5 L Band interporation ]
ué%mwc-%a-ny K% O dt B T2/ 8> K - 1
EFNVCEBHEREZRT. BAEDilley® o J2Bks 5w=0005Ry ]
%é’a\?‘c FtE L. BIEMIZ 8> R T SOM B fEH] 0 i

0 50 100 150 200 250 300
Temp. (K)

ML TR LN RifE2 AV TH 0. Higl
N RETFATERSOMAMEMNZZEML TV 5. SO
AT ZERBL T RWVETIEERELLHE D
FTHhT2H, SOHEEMZEET2LIEHEPZ VAL —HLTWE I Lbhb

[1] Akai et al., Proc. ICT'98, 105(1998).

[2] Akai et al., Proc. ICT'99, 444(1999).

[3] Blaha et al., program package WIEN97, Technical Univ. of Vienna(1997).

[4] Singh and Picket, Phys. Rev. B50, 11235(1994).

[5] Sofo and Mahan, Phys. Rev. B59, 15620(1999).

[6] VM. ZATE > >R 2D L200070 508, (BVEZWT4 2, 2000), pl1l.

[7] Dilley et al., Phys. Rev. B61, 4608(2000).
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PGEC(Phonon Glass Electron Crystal)
—T7A4NE - AT wTAMEA MEEYOBERE—

(FERBEAT. /il il

M F TOMELEMENL, Bi,Te,PbTe/x £D & H i, BZERHMOEEF F-ROBOLEYEEA
DIPLTh-ot, LirL, EROEFEZFEBE->T, M@TEL 7 7 AD L S 52 Ic< <, BREFHRD
L3 2 EA%TOME (PGEC : Phonon Glass Electron Crystal) % S8 @Z#b R & LTHIV 2 it dsh
F-oTW3, K% TIE. PGECOWEH A, CoSb,AZ v TV EA4 MEGYWOZERICYb%E AT L 7Zonild
Yb,Co,Sb,, & Z D Co % Niffi Tifiift L 72Yby(Co,<Xy),Sb,, (X=Ni, Pd, Pt), XKUYbFe,Sb,7 4 W} + A7
FINEA MEGYDOFe® CoeNiTiEl L 2zpYbFe, M,Sb,, M=Co, Ni) DBEFEIC DT, ZORiE. #
MARRE, BRI DO T 2T o 72,

XM HERE R B Y — PNV MREYTICE Y, ChALDLEMOYbARIR ZRD AU, nl
YbyCo,Sb,, Tid. YbDFEKRIHARy=0.075F TLrAHSI AL I Lbbh o, 7. pHYbFe,-
«CoSb, Ti3, ConiEtitic k). YbDFRERYyHEMHIIC, y=0.96 (x=0) »5y=0.075 (x=4) (ZiD
Lz, THAbDEBEYOYbEFDORFERM/ ST A—Z—Blk, B T2HKT 2Fe. Co. SbDBIZIENRTK
&<, YbRTHVERNTBMICRKESFELV TS I Ehibh o,

b0 EWIE. YbA A o OBMIES) (rattling) 237 4 / D EGEMICEELT 2 2 22X D . K,
YbFe,Sb, &z &R TId, CoSb,THZH N5 RIMMANRIETZELEMS, TELTZ7 7 AD LD %K
WEAEH (Phonon Glass) #9281 L 7z

BB MRFEICE L TR, nBlYbyCo,Sb, T, FHiililiTH 2 nCoSb,diAFHI LT, AR R A
WAL I X 28 p OBMAB RSN, TORBICDNT, YbA X LICCoSh,DZERICTIHE

TVAIZHhrbbhT. F+ ) TOMARELIEKFLTOAL I & EMKED, pRYbyFe, (CoySb,,i2
WTIE, 4LRORMTH S0, pMCoSh,DBEE u (LTI ~2H KV A5, ARERm* A3 iR &
(ot nl, pRLTFhoREHcOLTS, HHEREEELABEHEM ™y TR, n, pB CoSb,&
M TELTEY ., o8BS HE., BAMIZEOVES N (Electron Crystal) 23K LTV 252 5%,

ROBMEESR, @OAEKINREEL2 S5 n8Yby(Co,(Pty),Sb,, T, HEXITAE MR RAT
ZT=1.05%, ZT=1%# %, pHlYbyFe, (Ni,Sb,TRRAZT=0.734R7 b1z, YLOFHDL, 71LF -
AT TFNEA MEGWIE, SRR ERE M EHUCRIC L 2 BNHEEL . RO D OFHBIC & 5 EK
e I 70y 2 2 ik v, PGECZEBIL, #H L REEBEME L LTHEMTFL BT L
btz
1) G.A. Slack: CRC Thermoelectric Handbook, Ed. By M. Rowe (CRC Press, Boca Raton, FL, USA,
1995), Chap.34. '

22 YTV RILEEEYCoXs (X=P, As, Sb) DEFIEE

SLRTABIT., BRAFERE 1o i, fEEe

227w REEE (CoAs, ) #i %4 OTX, (T=Co, Rh, Ir, Ni. X=P, As, Sb) ®HhT, CoP,d &

Ail. NP3 GEME2 MO 257, £/, Singhi#Elc k> TIhS5OYERHON Y PGS WG SH T

21, CofEoREREBICA EHEE A A KRB AEA S v 70 RHB{EEYRT P, LTH LA,

st 2 m T UE S S EHE S A TE Y. ANy MG M S h T 5 [2]. AT, CoAs,

FURES %55 DC0X, (X=P, As, Sb) D3> i % X0 7 KA ICTEH LA h S FLAPWIA TR L.
INY R RGO Z WS 002 T 5,

CoAs,MUfliiid. #MAZ v 7L FEEALEY L W UMM (#204, T, Im3) Bl KEAEAHIC 4
DT EEORCIL ARG 2R, BTG THR 758c: (1/4, 1/4, 1/4), XE+524g: (0, u, VVTH
%, NE/ST A—Zu, vVOEEYIC X > THIMICEZL 255, u=0.33~0.35, v=0.14~0.16ThH%. b L.
u=v=1/4% 5. ReO i (#221, O,', Pm3m) &%V, MR TAHA AKIEABO, TAR T A R IF
Iebnic—8%3%,



WS R IS Re O AU IE 2 FFDCoAS, /8 > Rl 2 i~ 7z, ITE 4 (3 Co-dIRIE & As-pIkiED 5 F
i, ACVHMERRS L OMOBE 252 5. p-dRKOMOT T, Co-dikiEdide Ldy 128
O0.17RyDH#EN A FF>THHL (ded’R) . b0 ERIcFhZNIEMRL op/i> I\’fﬁfff%"‘b I
Dp/SY FOERFIC7 2V IBEMHL 5, RIETRp-diRIKAHRARICE D fi6 - EG Y FICAE AR
L. dy-pORFEEIN BB T7 2V I Bk 50 LICIBT 2. JREFEEEZ 703 %LL_ff, (G )\, < i
BLTWS,

u, vofial/4n 652126, BZORT Tp-diRKA 4L 2h5, 10%4+6%12=112KDp-d/s> KH5 K
DT2HE LDAOKD 2 D08 KT V=T 2K T %, CoP. T 20D 7V —FhibFhicEs ) Lok
Y, CoAs,kCoSb, TIZ2OD I IN—Fh HoATHELTEYVESEELR S
[1] D. J. Singh et al.; Phys. Rev. B50 (1994) 11235, B59 (1999) 9722. Appl. Phys. Lett. 74

(1999) 3666.
(2] FFE W] AR S

RAOYTIIA MEEVDOABF 5%

FERR M CGRAHTEER) . Gz GROKHD | RS (R
AZ 9 TNEA MEGWIEGE, B L OAELEME B rAHBC X 23 ReREMEL V) ZOD kT
FHZGUTL S, ELL50BA»L bEABEOMNIIEETHL. K2, () A2 vTrxA MG
PICo(Sb,(Tey); [x=0, 0.02, 0.04]. P&SQ\0074)LIX7/7vb&4]%t TWIMFe,Sb,, [M=La,Ce,Yb.
(iii) SmRu,P,, 0 T 2 H6E 146 X 07z,

(i) CoSb,ic LT, BEONME %2V TRESIEICE T 2 8BS C OO TETFIDEDOBE 270, 798
URETEED AT, &%Te“ﬂﬁUWQQOKMHwk%TZNﬁFW@V7F%ML\U?V
RIS FEFALTLCHB S N7z, CoZRhICHEZ 7B ThH B RhSh, & DL & 154572,

(i) MFe,Sb,, [M=La,Ce,YbliZ. Wil TRV Fhd BEINAIRS B ZRTH, KETOWES BRI RL -
TW3, (ereﬁblgﬂiffﬁ(un'fﬁt‘%f TFTROWBBENERL, /N2 REHATIE, Ce 4f&Fe 3d, Sb 5p#s
BT 223 EKF v v 7(0. lOeV)’;‘f*f’D- Lot shT %, £/, YbFe,Sh, b K THEHWE
!'3?\0)%?61}%&“”?'1 L. Y@M ERECH 2 s T %, K413 7 CeFe,Sh,,. YbFe,Sh,,
® 2B L TEB O HOT, o w%m@nw FHIZYbFe,Sb, i L Tid. Yb” it & Yb" oot
EOWMELA SYbOMiE %2 Wi d 570 Wi, 3DOMLEWD 7 b JHERLIE DN 1 AR b LD Ig
BAth 5. CeFe,Sb,ickb T, METHEF v v FHEL S I L2 BB L1,

(iii) SmRu,P (&, ~I6KTHESHEIL, LA RA 2R L, (KR TR, SRTwE 2574, K23,
£9°Sm 3dNBXPSIZ & Y SmD ik % 3l & g L7z @MU)DJ}J@)'[’;%HJL\’C 7 )b JHELE [ D LE %
FigE L. 16KDO E R TOEFIREBOZLEZFTID, BORBRTER L1,

AR/ WL RARIE (LUITART) | Wa—K, E#Rb05 (EM TR ORKEDILETAETH 2
/e, W (BRKEDD . J. Sofo (Centro Atomico Bariloche) OWifGh» 5 d/8> REtiiofid s = %
A IETRVAN

RERZYTIVREREEENDEFEEE 7T IEORHEN

I’Jijt 7 TH
AT v TV FHEIEEYIRT, X ,(R : L84 L, T=Fe, Ru, Os, X=P, As, Sh)iz. T,"LIEiEH 5%
%MNML‘ﬁﬁﬂ%%?%%u5##b6f4@ﬁ%%%ﬁt&wogmmmzwﬂﬂﬁ%m@mfﬁm
DOFHAZFY . S HICHFR TR OYEDERN 2 52 20—l OE T 21> 7,
atHd. FLAPWIA &L LDA% v CLaFe,P,,, LaFe,As,,, LaFe,Sb,,, LaRu,P,,,(LaRu,As,,). LaRu,Sb,,,
(LaOs,P,,), CeFe,P,,, CeFe,Sh,,, (CeRu,P,,), CeRu,Sb,,, CeOs,P,,, YbFe,Sb,,. SrRu,Sb,,. ThFeiP::,
UFe P, ic o0 Tir-7e, (RMMAOWEIC DT, XOWEI/$F A — & —%LaFe,P,, & il L & (k& L T35

|l7



L#:) & 5ic. LDA+USZHOTIEOD  —&EE (— R FRET 0 RUFHH) HEEshleRELT
PrFe,P,, & PrRu,P,,m i FHfiE 25t 5 L7z,
FOfFERREFZLEDD L,
1. (ZRESTEXICHELEFELTEY., TEXOELLEBIEL T HMMESARE BT 5 b GWAERD
HE2RHE->T 5
2 EQaﬁﬁﬁ(mﬁHWHyF)ﬁ7le$&ﬁ( TREL IR TEY. 7V IMEA
WETHD, DRKEIIE. T-dc‘:X-pﬂ)Eﬁit*ﬁ&ﬁﬁ'iﬁsz_t-ﬂh TWaLtEZLLNS,
3. m¥®$$*7lw‘T@W%@NNBZ%B;55$ﬁmbtﬁﬁ%uﬁ<‘q#LQW@%Z%{)
FhiR i F e ) TANEE AL T 2, PrRUPL,OEGE-IEEBIERICEVT, 2072V IMOFAT 4
VBRI STV B ufEN D S,
4. T X e 04 A SR OE AR LT, & LEY A b TOE B I,
5. EEALZESE ASEHD/SYE) EHEEL S A HHO4Y F e & CRKT 205, 5d/3> FEREK
L, & FHE BiEX e OffnAZDIC b ST, RIEEXD 120 cd, RERI/NS (L.
6. LaFe,P lck T HHA 7o b o ERTH2GOERNMEIHS . c-HEREKRE D ZREA EO
BOREXM 2L B R HML TV EHEZLNS,
7. CeRREFNTLBEME FiEL25 2, ¥+ v 7OKESOTHRFEG IR Ed LTV 5, FH
Y93, CeOs,P,., c&if[ﬂll‘;?‘%?@ by TH T R ETH S,
8.CeRu,Sb,¥ ThFe,P i3 at T LHEKTH 20, REMIC! BEENZE2BO2T 5, X2
YbFe,Sb,, @it HiE R TIEYbR S TREL2MTH 25, KHMITHAS BEAE— A2 MBS AT
LaFe,P i 2 ot Ha [ LICFril 2 & R 232112 H %, [3]ICidLaRuy, PO A G D 5.
[1] H. Harima: J.Magn.Magn.Mater. 177-181 (1998) 321.
[2] H. Sugawara et.al.: J.Phys.Soc.Jpn. 69 (2000) 2938.
[3] H. Harima: Progress of Theoretical Physics Supplement 138 (2000) 117.

FHEZ 0TIV A MEEW RERU,P,, (RE = F1) ORBYM

EWTAL MHELUS

KHIA 2 v T L ZA MEEYIEZ O R A K MG L 850 0 8> Rty S Bh i EREE2F L. B
BHEE LTOREISHEIATHAYETHS., 2/, AHAZ Yy FALL MLEVRFLKOMATD
B LD ZLDIEEMHEIRTE., TRAYNEERTIEBMANT VS, L, MERA MR 212
DHEEL VD, L oG oI MEHRRTbh T ad o7,

KA OBOEEWECIENL, SREEGRELRAZT v 7 Ak O TRN 2R R
YIS 217> C %72, ZO%E. Ce ® Pr AL Of HEAKRZBLABAYZ v T &4 MEBYEEVE
FH . MEGEE . R, A SR — RS E OmNEE r R OREYEERT I 2]
WL 7. $ICRERu,P,, ( RE = La, Ce, Pr, Nd, Sm, Eu, Gd, Tb) #Wul& L THWHEMIE, Has
IS OER A IR 2D T &7, hbbEWT SmRu,P,, GdRu,P, &7 TbRu,P, &I nE
TIEROBED L VWHWETH S

CHILEw ot 2R (1] (2],

1) LaRu,P,,: %)@, sz (Tc = 7K)

2) CeRwP,: I Efk (FEHEZILF—E/ky = 1000 K)

3) PrRu,P,, : &% — M@K (Ty, -60K)

4) NdRu,P,, : &8, Wt (T, = 1.6K)

5) SmR,P,, : &8 — MG, SKERBIEA (Ty = Ty = 16K)

6) EuRu,P, : &)@, s@dieik. Migdns (T, = 18K)

7) GdRu,P,, : &ME. KM (Ty = 22K

8) TbRu,P,,: &, KM (Ty = 20K)



EEAEDILEYD BN A B KIILORIEKTFEEZ R TH, CeRu,P 3 E MR 5 B K Y 2 H7 5 %
T5., CORBICECend  HFLEYEBEFORKMVBAESMFELTVELE 2 NS, £/, PrRu,P,,.
SmRu, P, Zh Z 60K, | 6K TH H 4 &8 — M kiz®s M—1E8) 223(1]. SmRu,P,3M—1x#c
FEODAFRERICEES L SN2 DICH L, PrRu,P,, TERFHFRICHEE REM S hi v, ZhaboM—1 ok
DT, @& L TRV, BEEOPrRu,P B % O 2 A b, X3 928t 055 4L
IRFG IR LA N THAKF S DB S . fEiE o 2 kAt S e, BRIE, WHTECH, Mg i & o
AfREVE % 2 HER DTN TH D, S HIC. GdRu,P,, TbRU,P (3 T SOmE# T 2 345, %R
JELL R TESHPIE N TRORE2RTILnD -2, TORICETE. M—] ERFPERESICE
TV IMDAAT A VTRV RKESBEELTVEEEZLNG,

2% ik
[1] C. Sekine et al., Phys. Rev. Lett. 79 (1997) 3218.
[2] C. Sekine et al., Phys. Rev B 62 (2000) FIfilH.

ReRu,P,, (Re=La,Ce,Pr,Sm) DHEIEEH SHI=ETFIKEE

Ml E . ARBRER. PR, REEAL MAE—, CHER e R B0
M RBEF S, TEMILA
PrRu,PicfR&E 324 L3 TILEWIReM, X, (Re: 7 FFHICHE M BB EBICE X ALY )
ARG AL R EET, WL, S TERKOWRE 70— 712 & 2 BRI FO LGRS L ARD kg7 L —
T L L HFEREIRDR LB THS, CHhETOFRYEONECIY D77 3 —12@., €B-9ES
EEEEZ2 T b0 (PrRu,P,(T=60K),.SmRu,P,(T.=16K)) . 4hbh 52 L8kY %2733 60 (CeRu,P,,).
i THEEART b0 (LaRu,P,, LaRu,Sb,,, %) . 7 =L IMhl%&E (CeRu,Sb,,) % %HAW
PE2 R OTZOHE FIRBICKE LIRS/ N TS, PTH, SmRu,P,E16KLLFTHET 2 ik
N7 SRR RE DR O b ) A — ISR > TO A AHREMED S Y Bk, ¥ —F TR Ihb0MEDY
PZEICIS LR L E RO E(L 2 M 2 - O R A AR A S e HEEE 217> Tk Y, Bk, v2uk
PIPEME T30 6 A Ol 2B HRIEOZ LA B HR 2 2 L h355h o7z, BIE 1-30eVo i o il = 4 L
F—IZWHET 2 AR Mz 3 5 ZEIZIEOA0.001-1eVOZFIVF — A — )LD AT [ VIS I HER
WS> T REAZALENS (R TER SR O FL—FE MWL, H LS F3Blhs, Pr-ik
0.05eVii, Sm-ZH IZME0.01eVLTOMEICZDZLh NS, L LEALIEAZ VST 2500
F— A B me Vil & i A L F —HI 2 O THE T RRETEMNT 2 2 L L) - 2 oZ Al
B Im AT 2RUDLAE T L UIPO3pHE T L AL HICHEOF O 4E THORKELKERE fFIcKEL., Z
AUCH > THIETHVBART AL 2B LTVS, Lerd b SR-IESRER2RTYED A~T ML
DIMEZEITZFORKZ5 R THEEMNSHEL2ICO-L Y ERETZOTIR A L W2 L TIRET
5 LkwRLI,

Zn-SbR L EWMDERHAEFE

ALkesemmBl ik ks THE B A WL SERCE

1. Hil

Zn,Sby i3 LV EEM B LTS ATE Y. Eilid 5600K0 &M IC B L TIRFNTEIC L 2 8
(BRI DI A SN T VD, LA LAdis, ERTICH G 2WEREMN DAL ZO8E
FHEC DO T AT Z DB, Flal, 3% 37Zn,Sb, oKtk 3 & 2 uiktEE (Gradient Freeze, LI FGF)
AR 2 FEL . Z OMRRAERFE 2 F LzoTHET 5,
2. FEWTk

BefGaEHE R v b 7L AK (400C X3h) o TER L. MBoBREAIKTH Y, TiE32Xx2X13
mm*Th o7z, 7o, GFABE (ZHF) RGFIFZ v, 4mm/day ks TR L 72, i abelkat o X
FHTC & DAERMEOREZ B LI, 70, FEENELEREZHETHRL TR,
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BERE RIS O LTI EHE p . BMENK ¢ BUEERES. WL x ORIE ZWIEANY U LIRED S =il D
WP TEML 2. GRatEHIRE A cH LEES LK ECy oLz 22 &L, BT p B L
AL x 2 HIE L7, RSB LR Th o, ERURHH p ZEH 4 M THECTHRZ L.
ﬂfﬂﬁ—%— K 35 & TRBEERES (3 H B IS TR ICIIE L Ze. MR x ZQDHESQUIDIC & D MlE L7,

X%&I’Hﬁo)%uﬁﬁﬁ’b Wi sk 2 Zn, Sy EMTH 2 Z L AU L o & HERIE OF5 S G BERT R 5.81
g/em® (B 1 0 95.6%) . GFit kI #55.77g/cm?* ([{95.0%) Th o7z, Wikt bHOEETH Y, /7
PLTOYMATMLTHELE LAV EHE L, BEEGE p OMERRIC BV TT=235KF i ICFH A
WS ht-, ZhEatl— B HOMEBICHET2 50 E 2 bNS . BRICPURME G R, Ao i
HTEML A, L AT Y ARBSRShAA» o7, GFRED p O ik)‘“tr%nuru—w)%élkIiilbir'?'u}’;'{’f“?ﬁﬂﬁ’i%
Ahizh, D] f’ﬁﬁﬁiiﬁiﬁ‘otf 47'7‘ Glr‘ﬁfﬁfa[@‘...‘ﬁ““ (B R & (BRI —IC B b b T, BRI p
FRIERER I BT 2EREAXAMER L, ZORKNBREITEIAVITHS, /. CFlBHIBL
T. UID LT osts Z>ﬁ£f*4ﬂﬂ(f)iﬁ—\¥fﬂn+ pDAEREBBEI Ao

BUZEHE 12 b F+ ) TOFGRRD S, JIiE L TWLHEHE p h2 5 Wiedemann-Franzll i< &
D kKT, ZOEH, MEREHICESO TR F v ) 705 &L, FcliRicB VW TRBETH S
SRV L £ BERESIEMERIERE IC BV TIEDA R Lize 27WMED LIS HEOEFICHEML, i
M7 VWS EANHIAL £z Sl 2 MEERERRKIBO u VKT Hh o le. iz, LR x (3MERS . GRifiGt
B 10 °~10 " emu/mol B OH W RIEMEZ L, WIEICRIFL BV LA 7.

FHEZ 0TIV FHEEENORERS

SARTARHL T, BRARERE 1o WS, ISR, e

L E GO, . kAR, FTERFOMBTCEH SRSy EEL 2N ->TO 5, &
HI LT L 200 D4 A2 EOBENEENTH Y. BERT > v Ic &> THE L7 1E IR R
DAL, KT, ERPOR LHE AR ORI ME G s oRCKmL, Lo TR~
OV RIFRE DS bR B . AR AIEO,.0, Ty, Ty, TTR. fMWBIEETHLRATEZDIND L,
CIo0EIEEEL L RTVA[1,2], ka3, TET, TPz 6 KOELTTMNbHE I L2V L(3].

BEAET VY v VIEREHNEM O -G TRb I A, (B TIREoHUE RS BARET 5 fbHTE.
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Effect of pressure on transport properties of mixed-valence compound YbAI,
YbALDEEIRENDESIR

S. Ohara, G. F. Chen and 1. Sakamoto"

Department of Electrical and Computer Engineering,

Nagoya Institute of Technology, Nagoya 466-8555, Japan

The pressure effects on the electrical resistivity and the Hall effect have been measured for
YbAI, and LuAl,. LuAl, is a normal metal and has negative pressure coefficient of resistivity -5E-
3/kbar at room temperature, which is explained by a phonon stiffening effect. In the mixed-valence
compound YbAl,, the magnetic contribution to the resistivity is increased by pressure. The
Griineisen parameter of the Kondo temperature Qg = -0InTy/0InV is estimated -7 for YbAI, from
the coefficient of the quadratic temperature dependence of the resistivity at low temperatures. The
decrease of Ty with pressure indicates that the density of conduction electron states at the Fermi

energy and/or the exchange of 4f and conduction electrons are suppressed by pressure in YbAL,.
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[2] G. D. Mahan: Solid State Physics 51 (1998) 81.
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[3] H. Sugawara et al.: J. Phys.Soc. Jpn. 69 (2000) 2938.
[4] C. H. Lee et al.: submitted to J. Phys.: Condens. Matter.
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Intrinsic Josephson Effect-Phonons,
nonequilibrium and quantum effects
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The interaction of intrinsic Josephson oscillations and phonons in high temperature
superconductors is derived microscopically and consequences on the current-voltage
characteristic, collective modes and phase-locking of different resistive junctions are discussed.
Taking into account the phonon disperson in e-direction, Van Hove Singularities can serve as an
explanation of certain resonance structures in the [-V-curve, otherwise not understood. A micro-
scopic theory for the coupling of intrinsic Josephson oscillations due to charge fluctuations on the
quasi two-dimensional superconducting layers is developed. In contrast to conventional
superconductors, the effect of the gauge-invariant scalar potential on the transport current and
the Josephon relation between phase and voltage has to be taken into account. Consequences of
this on the I - V-curve,the dispersion of collective modes and phase-locking of phases in different
junctions are discussed. Special attention is paid to the effect of this interaction on the position of
Shapiro steps on the resistive branch. Depending on the details of the measurement geometry and
the quasiparticle current between superconductor and normal contact the Shapirostep can be
shifted from the naively expected position. Possible experimental observations of this effect are
being discussed. Furthermore, perspectives are given how a stack of intrinsic Josephson Junctions
can reach the Quantum regime due the random entering of pancake vortices in the layers.
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SPECTROSCOPIC STUDY OF PARTIALLY-ORDERED
SEMICONDUCTOR HETEROJUNCTION
UNDER HIGH PRESSURE AND HIGH MAGNETIC FIELD
gii =

=]

In this talk we shall introduce a new spectroscopic technique known as photoluminescence
upconversion(PLU)to study semiconductor heterojunctions. PLU is a phenomenon in which a
sample emits photons with energy higher than that of the excitation photon. This effect has been
observed in many materials including rare earth ions doped in insulating hosts and semiconductor
heterostructures without using high power lasers as the excitation source. Recently this effect has
been observed also in partially CuPt ordered GalnP epilayers grown on GaAs substrates. Using the
fact that the pressure coefficient of electrons in GaAs is higher than those in (GalnP we have been
able to "manipulate" the band-offset at the GalnP/GaAs interface. By converting the band-offset
from Type T to Type I we were able to demonstrated that the efficiency of the upconversion
process is greatly enhanced by a Type II band- offset. Furthermore, by using the magnetic length
of the electrons as a "yardstick" with nm resolution we have been able to determine the size of
Type Il domains in GalnP near the interface. By combining high pressure and high magnetic field
measurements we were able to show how the Type Il domains increase in size under high 5
pressure. I
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