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Visiting Professorship at the ISSP University of Tokyo
Cedomir Petrovic
Condensed Matter Physics and Materials Science Department
Brookhaven National Laboratory, Upton NY 11973 USA
petrovic@bnl.gov

I had a pleasure of being visiting professor at ISSP of the University of Tokyo during the spring of 2008. I have
been working on exploratory synthesis and characterization of heavy fermion superconducting materials, hosted by
Nakatsuji group. The stay turned out to be fruitful. Novel method for synthesis of YbAIB4 and YbB4 was developed.
We have successfully isolated alpha-YbAIB4 phase, thus enabling reliable doping study and larger crystal size for
futher measurement. In addition, some new ternary phases in Ce-Fe-P and Ce-Sn-C were synthesized. This work

and collaboration with Nakatsuji group will continue in the future.

ISSP is an impressive collection of talented scientists and staff. There is also an abundance of very sophisticated
equipment. However, I was impressed above all how easy and quickly collaborations develop, how characterization
progresses rapidly and how people are very excited about new materials, even when faced with difficult tasks.
During my stay I had an opportunity to give a talk at the Hiroshima University. This visit only strengthened my
belief that due to unique combination of talent and attitude towards materials research, Japan is leading the world
in the new materials development for condensed matter physics. Fruits of this leadership and innovation are visible
everywhere in Japan, from Yodobashi electronic store and perfect railroad system to solid engineering of buildings.
What I find particularly admiring is that all this development and technological progress is a result of hard work

and sacrifices of generations of Japanese people who built the country from devastation of the Second World War.

I stayed in Kashiwanoha lodge together with my wife and a baby. We found hospitable and supportive atmosphere.
We are thankful to staff at the International Liaison Office, Akiko Kameda and Mihoko Kubo who helped and
organized administrative details of our stay as well as many small but rather important details of everyday life. My
wife was rather happy to attend flower arrangement class, with the help and support of Naomi Habu. We are
indebted to Nakatsuji family who introduced us to many details of Japanese culture, cuisine and life which are hard

to discover for a foreigner alone during the three month visit.

Due to short duration of this stay and rather exciting scientific progress in Nakatsuji group that I tried to
contribute, I did not succeed in improving my knowledge of Japanese language. However, both at ISSP and on
streets of Tokyo I found many English speaking people who were ready to help. Nakatsuji group at ISSP had many
presentations and meetings in English to accommodate my lack of knowledge of Japanese language. I was indeed

surprised how many English language signs are there in Tokyo and in rail network system throughout Japan.

To my mind, visiting professor appointment was very fruitful and educative. This includes not only professional
side, but also overall cultural experience in Japan. I am very thankful for the opportunity to contribute to the work

of ISSP during my stay and I hope that I will continue contributing in the future.
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L BN ERFIRBOBFREICONWTOMREITo 7o, BNERFERICBWTE ¥ U 7RIS L, R

IEVRIE CRIZE N Z 5, BEEMHICBW T NTDZ &2 @R LT,

1) BEEREIIRE Xy v TEROBT Y RENERX Yy v T HFEEOEANY RTRESITOND, 2F0~v LT
N REENEB L TV B[],

2) ENRNYRETA v /)= FERFLETAY NIIRA » MROF v » 7 &2 FFO[1],

3) RBAERRIE T ORMES 1K LUN CHEUA S ALk IRIBIC I 1 DB MR 0 7 1 v AR B 115 [2],

S DRIV BRI IR BB IS8R5 & 03T CEIRIBOBIIE A T o 72, £ OREREN BRI I W TR LW
BRSPS T[8], ZAUTBNIZREFR S RO ITHIESN D Z L 2R L TEY | MFARBA Y VEERO L S 7aalE
BRbLDOTHAEZLEZRLTWS, EEENZBEFRICBONTU RTRYODTY A 7 0 b o BRI LT [4],

[1] Y.Kasahara et al. Phys. Rev. Lett. 99 (2007) 116402.
[2] R.Okazaki et al. Phy. Rev. Lett. 100 (2008) 037004.
[3] H.Shishido et al. in preparation.

[4] K.Hashimoto et al. in preparation.

UL EMTBIT M E BB O A
ik &R (Bl BRSERFBEE AR TR

UGez *° URhCo (ZfRF S 2 3B IV T, UPdeAls @ X 9 7o SOBRREMBIR SR & 135800 . BERZ2WN
WS IBEE AT X O IERT 2 B2 6N5, TN T, ZRHOWEICEW T, RGN & BB IO Iz I
LTWHDOTHAI N2 Ei-, BIEEORBBEEICHEEIZ(EOL D) b TWHEIDTHA 50?2 ZHADAWFIO A
BHikch s,

EIE T ClBEEE R T UGe: ICXT 2 EWFZRRC ac BLEOREHER., BILUREN L LA LI IIRHEE K (58
Wt - WRSMERREE R BT T 5 3 HERS S, B X OEBMEMRNICIET 5 1 RABEBROEEE T 2 S OALE O [H
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TERENTHOWTHIE L, RIS E, BEEORIT LENHEN TR O 2 BWRAE O ar b 2B K TH 5,
ZDOIET = )b AR ZE DS BRE R BB > T % ATREME 2 45H5 L 72,

o, WET TRREZ RN URhCo (2B 2 FEROBIFERE RICHOWTHE Lz, R, B EERIRE &
¥ = ) —REDEIMKGFORER RN G BRE L REMEOMBNHE VR RNK DICRA D Z L2 LT,

s 2 SOBAYEIT, TR EICEMENRS BIEE L BEEOHBE LR - TN L5 TH D, L, i
EAFR0 ac BULROWPERF RN OEAD &, WH L, BREIIZEMICARE —ThH L a2 &y, 242 NMR 7226
BONTERBREEEST I20ENICONTL, SHOPEE L TEIh T 5,

o 1 M B 5 8k UCoGe @ Co #% Y H i 15 15
Al EBD GUERRERFEE AR TER)

7 5 LA UCoGe 13 Tc ~ 2.7 K THEMEB 2 - L2% T ~ 0.7K THRGEZ RTEVWE LAY TH S, ik
PERIEDORERE— A > X 0.07Tus & Te BLEDHDRERTE — A o MIEARIEFIT/NE | BEEFRBEIER O % 1
S, TOWE T, BREMELBEEN DL S ITIEEFEL TWE D), BRI TER L TWABEEREIZE D X 5 2k
e D)7 EORBEE SN T 57012, Co BRI EMILE (NQR) I E 21TV 2 St 0 B~ 7=, JIEIXS
FE R R IV, shEEE, BEEERB D FRRORE TR IS 2 L 2 WEREEN SN DT, T ORELLT OfE 58
o,

1) TREEMEERIT 27K TR 5., ERBEITY T U bONEREE2Z 372 Co-NQR (55 &2 TWARUWE 2B
SHL. WK % = T B BRIt 2 1T R & <, 2T TWRVME BBREE IR 2 12 LT, WESG O K&
SIEK 9000e FRE T, BHMHIMHAEREREBET DL, BKE—A L FOKE 1% 0.015u8 T ¢ @7 AIVT
WH EEZEZBND,

2) WS EZT72 NQR 5 &, ZIT TWRWERST, BAY Y — M=K UT1 % 80mK F THIE L7z, Ok
R, EHL0NQREGEFTHE L UTh b Ts LU T CRBEEEBICHEVGIfEZ? UT OB R RO, Z ORI,
RO BBEERIR OB EEICIEE L O A 2 L AR LTRY Bt & BEEIIERNICEL TS B LD,

A%, REMETEESS NMR EBR 2179 TETH 5,

¥, AREBIIKEE KBEWK, FHEMK, 2R HAfZK, EREEKE OLRERTSH D,

NpPdsAl: @ AI-NMR (Z & 5 5%

A L SR N s S/ SN ¥ S RN VR /3 (RN 5/ NI NE NI N i B E G N
SRV M2 DR JER T, M R L AR BEEE L ORE fEhE LS, &R 5L
(U B A IR FE BB S ik BRI T o & — | 2L R B B ZTAT. 3 BORBEER)

Np (LAY THID TR - TBEEE NpPdsAls 131E )7 ZrNiAls B OfE i E %2 b o, T=5 K OEWETRIBIE
BREEZ LN TWD, Fox lIMIRNELED OBEEREE L A 52223 5 HAYT NpPdsAle O HLESRFEHI XL T
27A1 NMR IiEA1T > T 5, BEERETIE, 74 P37 FORAEUEABED LTEY, 7o, A UBEERER
(UTY) D HIFBEEREBE FICa bt — LU A= NN El¥bnolz, b0 CITBEEE T OXFED d 1%
THHZEERLTNWD, 2, WRERIETIE, o #THOF A 7 NIRRT E TV 7 OFRESRICHSI L T
0. c BT ETH VT ORBESROBERFIEELIT, 1ZE A CIREICEFE LRV, VT IS s < RFE L.
HWe A T DORERFHIIRES Ao T3, T2, WITNORYE HIR THEE 4B THh 55 Korringa HY
(MT=—7) Z - TiREERIZ R bnieoTe, UT ORGEOFTNG, AV UL X1 XY BoRAEEZRL, 20
BEAHMIIRETHR L TWD Z ERbiolz,

11



BRIk E DI DD I T B DB i 2 R

---Pauli-limited superconductor:CeColns---
MTE —p, il R () 1LoKS: B SRR EFgE R

EWE T RBEEAROR BB E IOV THERN R B LR LT > T\ D, » L7 2B EOREERIZIEA LT, EOX
) 7R FEBR DI BASIR E B & AR EEG CH B M MLl T o % Eilenberger HFFE% EfEICARELS Z LI X - THFE
L7z, fRIREEGIEILE VDT EETHY . BGT CORBENEIZZL OFEBREREEGEX D, Y r~v—7 =)L MERED
WG OFET XX v v VRO T2 T 5 Z L 2 LI Lz, BICIXTOAELELORE ¥ — b ) — KO
FHEREMBD Z ENTEDLZ L byhole, BEKIEEERIZCL DT A b7 NOBGEILY v ~—7 =)L MK
DENERT—N L, ZOmbE, MEBRECHEBERRETHL ZE bHALNI Lz, £, HIGAT ML OKEE
WEL, FICBERERE G 2D, V7 REACHBROBEN S, RISV EREDEBEET 20085 & HET D
ZENFRETH D,

HiE D CeColns (%3 2 /N HELIZER T D VT k& F OISR 7 DIREZE b, REEE b2 3R 2 Blin 2 43
LoD, Fx OEGROBFEZTA LT,

IO SAL—MIBIF 2P DTV T I DL AL B TR DR
mE R URRRT KRB E R P ert, SotEtsem E st > 2 —)

FARPBERLT v U 7% LD 0 TRWE IS THTH D, Frexld, ToplE LTIAY T2 L— MEED
BasGaisSnso DHEAEMBRRICKTIL. £0 14 HEAT O Ba YA SRS ZLL T Z & &2 S HEEMIT I L - T
FeHbT=[1,2], BVEEEN IS T 2L — hOFCTRL/NIVDIZ, H2OHLNLE 0.45 A Thi-lU-o0N & 48X
[\l>TW2 Ba A A OEINEET + /) VAWML BELT D720 TH D, HEDIRERE 29md/K2mol & W 5 fHIZHETE
O VI HFEEDO LD LD SELHEBINTND, RIRTOF ¥ U 7THEEN 1x10%cm? &7 < | 4K TOBEKIESRN
10mQem LA L H 22 & E2BETH L. LROMBMEBOMEIZABHEFOEE LY 10 FU R TnD EE X D,
T OHTREERES . R A O MRV T RO0n, BEETE R Y T OBOCHEERIZ LA ONE, S%O
IR TH D,

LRIBFSEE © KRB R, M. A. Avila (AKRBESSsRE) . MRMAl (AXBRE), @iz, WHhiEsE (AKRBEL)

[1] M. A. Avila et al, Appl. Phys. Lett. 92, 041901/1-3 (2008), Cover paper.
[2] K. Suekuni et al, Phys. Rev. B 77, 235119/1-8 (2008), Editors Suggestion.

i B % B Sm AL & WICBIFHE RN F N EE—FR
et i (REREDERH A v ¥ —)

FHA T v T NEA MR EDH IREEEH T HWERTIE, BEINT R MNRTIZE DR R F—REE— RAF
T %, AMFFRTIE, 7 DREEZFF S, BRI RSS20 T 2 MRS E SmBs (C 35\ TREILE IR
B L X MIEMMERELEZITR ) 221XV, FA L A4 THD Sm FHIC LR p =T~ REETY
P& DB VI OW TRz, 149Sm B IERMEREL A~ 7 MV OIRERLH D Sm 12 X B KT L ¥ =2 — X
T, FROE OB EZ IS L CIERICBUE CH D Z L B LT 272[1,2], Sm E— RIIIERfI 7 + /
THY, KETELD 2 2OF v v 7K LTIE, Sm T— RO RILF— [T A 4 L RO CHRAN T 5,
50 KL T TIE AT ML DIIROZE LB EE->TEB D . Sm OEBMEE 74 /v« A7 SADEDb Y BRBREND,

ARFGEIE. BANG, BB FEIEST, FEXEEEKRTE), GEAE— @~ Y) 7T EKR) . Alfred Q. R.
Baron (PEWF/SPring-8) . WIL# L. &K H 7 & (JASRI/SPring-8) &KX & O L[ TH 5,

[1] S. Tsutsui et al., in preparation.

[2] M. Mizumaki et al., in preparation.
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B-AOZO7 BAL I BT BT MELICL DM T I OWF %
ERIN 115 (JERBERAFD

B-73A v 7 a Tt AOs206(A=K, Rb, Cs)ix SK~9IK CHEICIEE T 5, TOWBIREIXT VY U &Rtk AN
INELSBVMEERLS 2D, A A A2 0s06 NFHEDIED R b U — I IED KX RRMIAET 22 L 0vb, A A4
O KRIBIEIRB DS BIEERBUCT S L TNWD EEZ LN TS, BxIET7~v U BELODZANWNT A A 4 0EEHZ2ET 6
EHD T~ G2 FIRENC DV THRENL - IROIREZLZHE Lz, KIRRIES L TV DA 4 DIRENTE DK X 7ol
MED 7= OIZ 4 IROIEFIFHANEADR R E B IREOEIMNE & HITIRBEHINT 2 R 72 IR 2 BV 2R,

T2 UHBELTRBIITE 5 A A A OEBOBEIRIUI ZFMHRD Ty TH 5, TogT— ROBEIT 3 2DLAEHT~
TIREL L LI, N A AT UBKIRIEREI L TWDZ &R 0hotz, TOMEMEIL Cs b K ~ER&E< 72
%, Flo. 4K TORIENOIEHE & OJRTRIMAEAZ AL, Z4UE Cs TREL Rby K ~E KRBTSR
b, TNHORERIT A A A BREREMIHLALZDONTOERIMGE —F L, K& A G EHMAEMFEANE KR
THZEERLTCND, —F, EEOFMIIHGET DHMET K TIHEFICKRELS D EBmnoTz, UL 4K T& %
%Rh(x@4%&%0\Kfiﬁ%%@@ﬁ%%m#a_%ébfwéza%%ﬁbfwéo

Sb-NQR #Wl:EA 6 H 7= SmOsiSbi2 ICB 1T % JEJ1 T T IT78 5 R R

AINF)IEA, A B2 B B RSO AL HEK CL /MR AR C Aath R D, R (DB R ST D
(FFREE A JEHRE RS B, WIS C R FHR D, R E)

SmOssSbi2 1t Sm % & L Tl AR D 800md/molK2 DFE 1Lt A FF D EWVE R TH D, T DET BRI BY
WCHERTH D Z LM TH Y, BEVETRERMR. T72bbir#hRIcT v M U 7RlURT-E— A > h g EOEBKH
ﬁ%ﬁw@wfmék%ﬁénfwéoKﬂ%f@&ﬁ?@%%mﬁ\&mﬁ@%%QO\@MMﬁ%ﬁbf\:@
RO B IR AT D W TR,

ZORER, (1) ZOROFRFFIRAE %FYQK@%%Mﬂi%@@%M@&i%K WZ b (2) BRI O A
BAHECAIET 228, K 20K Dat—L v MEEME TR FAX—OELINRELENBHIS DL Z L, R
Doty TNHOME, FICBRKNRES 0BT NE COENVE %+% TG 72 < . SmOssSbie (23T
HHROENVE TIREETE RARE D@ TV D ATREE 2 7 RIE T 5,

3

T

MR T4 ) L8 T R R L
YEE B (EER AU B TR SER)

FERFEDRD BTN A T DRI EFEET BT 4 — Y BT IVCHESN T, Sl 0 IABREHEIC L - TET B
75y ZHE L, A A DORT Ty VOIETRED y 125 2 DRBERT-, ERERTELS 2o TRT Vv LD
Eﬁ?%ﬁ@@ﬁy%UVﬁ@&WQ\4?7%k%%f%%%?éi9;ﬁék\7%// A SN E S
DRELRY, 77— FhANHL s, %h’;ofﬁ%ﬁﬁﬁﬁﬁb Y ITCRAT L 72D, 122 L, y Ot
KHENKE K oo T, BB OBGEITHBRIZ R DI (2B AL 72 D 2T TIEAHH T, AT vy VORI 5E
é&?ykuyfﬂ#%fné%%#%é;&%ﬁmtbto_®iot\#ﬁﬁﬁ®%w%%%ﬁ4ﬁ/®%% (23S
KT FIVFHIZE- T, FEEEZEDTND Sm RFAEAR Y v T IVE A MEEW OB TBE TBR N ERC
ERALIE iR
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BaFe:As: D& £ NMR
AR P, TR N (FERERFHEA R

LaFeAsO %#R#HE & T2 EIBBEEDOIH ALK, FeAs mEFF LML B W TRIZERN 20> T
%, ZOHT, AFe2As2(A = Ba, Sr, Ca)ld, ThCreSiz & DMEMBEEZ RS, TN VBRI L 2EH-CIEIC L vl
fRERHBRT 5, ZOREFIDLDIC, EEERONETFICEBIT 5 BaFesAss @ BAs-NMR #8278 ->TW\5, HEIC
BT D NMR OFERD G, EH L7723 EHZ BT 1835 K PAT T—WIB I R RBEMEREES R AE L, KR T As A E
WZITAES c- BT AT 1.4 T ORI N AT T DR ahotz, ZO%R T, 3 GPal LOE) T TRIGENRAET D &
W RENRREINTND, BE NMR IZX D BAs O%ZF 5 NEEGOIE 2L, 2.5 GPa FCONIEIZ &V EHF DR
DR BNDD, RORBEIEATE X DIIXE EEVIREICH 5, ZORTHRRENHBL L CHMAOHE Lo THE L T
HAREMENE W EEZ BN D,

FF ZOHRB Lk LnFeAsO(Ln=lanthanide)D#5 & i x& &l {5 38 O HI BY

A YRRl P L KR PEL. WREE E2 1. M.T.Fernandez-Diaz2,
A =1, i FIFE L, Rkl PESC Y, M.Braden3, [ Fnd 4
(PEKMF 1, ILL2, Koéln Univ.3, HALKEHF 4)

F¥ =7 %A N LaFeAsO1xFx ICFB T Te=26K DBAEAF R S CLIE, #kt FRILEWOFBSGM B B
DWTHR SN, BlziE, 7 vHFEEER NdFeAsOry Tik Te=b4K 2733, AMHEIT Te BIEFITEN L2,
#EkD BCS B CIEHHINHEEL <, FH LW —_—xt s 5 2 2 LERH D, DA B =X MR O T2 DIZIEHE
EFEEHEAT 21T O Z LD CEHETH D, € 2 CTAIFIL CIE LnFeAsO1y (Ln=lanthanide)® H 47 EHTIZ X 0 & btE
WEMRHT 21T - 72 (1],

FEBR IO 2R BHIHA ML T NdFeAsO1.4(y=0.15,0.2,0.3,0.4) . 18 LaFeAsO1.y(y=0.4)Tdh 5, Ht:+al$rFEERiT
TITUADYT IV ) —T T %D ILL WICRE STV 5 @b - ErEEE D2B = v, Boniz A7 bz
FANTY — ML MEFTZATV, FERIRIE ST A =2 25| & LTe, ZORE, REOFEEOMBRE & T. OMHRRE
BNz, F72. FeAss-WEANSENEAEEEZRD L& Te NROLELRDIEEZRWE L, thodFv =724 K
DUNT b IEME AR & T \ZFEROFBIRIRA H Y . 2= =P AR TH L Z NN L o7,

[1] C.Lee et al., J. Phys. Soc. Jpn. 77 (2008) 083704

Bz W:2 dHVA $RICEDENWE T B RICE 350 5%

WA e, —6 B2 2 O AN BRI KL T
Vo DHERs a0 <Pl K— Db, $aK T2 b FHR P
CRAERFBEAITERE « UEIRA A o & — 2 LR EB AR TERT, D WA BT JERAS)

RARRE f BT ROWNE - f BEBTREEZFIE LN, dHvA ZHRZEHT S B L LT, JENTARAARTEL LTHY
BNTWD, —F, {bAMORBBCHFE LR 2 iRk EEHx 2 2 & (R bl < oWtk - f B HIREE ST 5 FB
ELTHOWLNTE R, Lo, dHvA ZhRIT ARSI L CHEFICHUE T, Pl I3EH SR Tk 1%RE DT
FROBEBWRCEEHME BN CE R RDIFERELTLEY, TNET, Fxld f BEFHROVBEREZFF> TS EDIT,
Ce F7/213 Pr & La lTEXHZTH, BENMILALEHELZRWZ LIZFHFH L, CexLaixBs, PrsLai<Bs 72 & T dHVA %)
RIZL > TETREOE(LEHLN L TE T,

Folt, Fex 13RS DO FIEE CexLarRueSiz IEHA L, ZNHDORTHEMEDOEIE &I dHVA ZIROBEIEIC L D E
RIEDLEALZ BN LTz, CeRueSie TIIMGET TA XM 2B Z L, A X BB ORI% TaMR 7 = VI HOE
bZE T, A ZBHEER L0 @B TO f BHIREN D X 5 2RED, WEEICRMICORMETH S, dHVA ZF
DOMEIT LY A ZREMEER L0 & O TIEE TIRBEIL CeRueSiz 75 LaRusSis £ THFIICORN->TNDH I L, £
7o, BEREISRECIZEACHELRNI EZPELNI LT, ZOMEBIIA X EHTEE XL SWEETIE7 2 VI H
1% LaRueSie £ f B RRIELZ 7 = LI THY . Fio, B HIREMEORVIREETH DL Z L E2RL TN D,
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CeRhSis D7 )V I i
UG K (O HEAE)

EVE %+®ﬁﬁ@@g%%ﬁ£&% B 2ETREOE(IT., SEEDZONHOWEDESDO—D>TH D, Kk
Welh % RTE fEFICED LT 50, %ﬁu@&?‘%ﬁb) KBIFTIUE Z2DEZ T/ WREENH 5, ETREDR T,
I ClX, ORBEMEDOTERERZ, f ¢ %%aifxb\déf@71w HND, fETEELRERT VI HA~ORAN
A E D, —HHE T, KBEMIREBIZB WY, AEMIZITIFRIERELFL fE T4 RER 7 2V Ik E
2%,
KE T N—TIT L » Tt STz CeRhIns DEE T TO 7 =V I EOZEAIE, BIEISHEAT DD E LRV,
—Ji. Fxld CeRhSis DHFEB L OEIES FTO dHVA BREOWED D, ZOMEOEHEENNIREICHET D LE
ZTW5, ZOMRPUILLTO@EY Th b,
(1) #HTo CeRhSiz ® dHvA {551, LaRhSis CEIHIS 2D b D L HAMICRZ Y | LaRhSis ® 7 = /L X i CTHiH ¢
TR0, o T, FWIEDFRBAMEIRIENDS fFEFII7 2V IMMITEENLTWND
(2) BlHEN5 dHvA BEREIT, 7 EO RN EE & @ E O F MR R @%fiﬁm_TML 7 )V O AR E
RERITR SR,
3) BEFOANEEDLENCH U TEBAICEIL L, 7 /b BHOREGELE R 5B EN LS80,
AL, P RRE, (LD S, RARRE, FeEh, bR EREdh, ARER. HAREE. PR
FEEMT O L OELFEFETH 5,

HOWE T RUITACEMITH T L4 0 EE 10k
AR M — (AT BFZERR TS EDER 2%~ = > » (SPring-8))

A AR I BF 72 B SE B e e R 2F 78—~ = » b Cl%. SPring-8 BL23SU DO YEAFDHAT — 3 LBV T, B
TR T ALEITHT D X BB E AV A SR E T t%@bfwé AEEE LT X e VA
FESFRABT TR, MOV BEMEEZED 2 ENARETHY . /- Usf & xq“ffé*ﬁxj‘é’]f;%z‘/{lzwﬁiaﬁx
Sdeﬁ, HLTREWED, Ubf EFIMEA N SR = /L I A RIRICEIT S Z LN ETH 5,
DOHFFEETIE, BEWEFRBEER UPd2Als, UNiAl (126 2FEREA2 L E L TEWEFRY 7 ALEWI if@'%)@h\ X
ﬁ%%wtﬁﬁ MHEIET I HOERIC OV T OREEIT o7z, WHFDOAENMIEE T DHANT M LEI LIS
FHEE « 7 =L S IOEAMZREEIX, Usf BT aEEL LTHROVE 72 FHEICL> TE<HIAENE Z L 2R
L7z, F£72. UPd2Alz O A7 hUHEIE (20 K) & &R (100 K) IZHB W TARY MUEENRKESELL, KRBT = v
THEICHFG L TCEEL Tz Usf B OANY MSRENREIR T Y @A ¥ —cBEHh L., RELTH 28
DHONE o, 5%, X BABELSRIEET IO IV 7L U 5f BT 2BUgEZFAL, L &< o
Wkd 5V 7 ALAEWIKT AR EHET 2 TETH S,

e T NIRRT M s EF YT
R il (R LR R e A AR AT SR

HEOVE T RBEEERICBOTIBEWEFHEBIC LY s DA OBt EFf o T BEENER L THDL Z ERmbnT
W5, BIEEX v v T ORGFEEZ FERIOICHONCT 2 Z S ITBEEOHB AR T2 LT CTHETH DL, AESE
B IIHE OB A EEOT R — - EENEERFEEZET S 2 LR TE D70, BEEX v v S OEEBRFME
DOWFFENZX L TR TN R EBRFIETH DS, TNETH, BIEYEIRBEEERO d-FBREEX v v 7 MgB: @ 2
X v v TS U CEBSENRGE 5 2 7o, RS T, ERICKRE RS R Z T YNi2BeC (Te~15K) O
A%t@%AtME%ﬁnL SHOTFIVX =R L RERAHIBE I O Bz L Y | BOETRBEEARO R BEG
WSS BRI T 0 S E D K D eI % Rl LG AT W TEEEE I35,
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Ce fb PO X B3R T A B3 N5 1 0 K TH ST o)V Ik &7 1 i
Bl B CRBRORARAGEHERE LA e R B AR B0

B X MR A B e oL o U FE Y R T (ARPES) ZJiliie = RV ¥ — 2 2 L S TITH 2 & TR LY
7z VIME 3 RTTCHNCHRZD Z LN TH D, BT OFERIMBEAFRICRL U, s8R Ce LA DK X # 3 &
gt ARPES %17\, N7 7 o b IR OE S S IRBUKEEZ A O I L, BEMIIE, B EVWETF R
CeRusSis & 4f 12N ATEMIZ: CeRusGes (2x) L CHBEMAR 20 K T 3 ¥kt ARPES %17\, RilE O 7 = /b 2 HITHEAN
121X Ce 4f BT ZWEANCH > 7230 REHRECTHATE D Z L3 ote, —FHBREDO 7 =V T, Ce 4f BT % JRE
BN S 7oy REHRTE S ZMIATE 203, 4f B LMEFORROIEMZIRIZ L o> T—EHEHEMIC R IE D B
ELHDZENNNoTz, ELITIREZLEIEEZTTH & CeRusGer TITE FHIEDIREZL(LITFE CBEl SN2 N—FT
CeRusSiz Tl eV A7 — /WL K& RIBEZEIEN SN, T OBRGITREZEIC L D EWEFRERGRFR I
IHELTWD E BRSNS, [BIRRE] WENTA BEMN CeRueGer L IIRE S EARY | B S OEE L) ITHEE
FEIZEL A7 — L LTWRNWZ EERIBLTWD,

Hybridization mechanism in heavy-fermion systems revealed by the angle-resolved
photoemission spectroscopy

£ #EEE (IM, Hojun) (BRIIEERZEHIEFAL (Sungkyunkwan Univ.,, Dep. of Physics), BABIAHFTEMAE 2 1-BLAAFF20T)

We have performed Ce 4d-4f resonant angle-resolved photoemission spectroscopy to study the electronic structure
of strongly correlated f-electrons near the Fermi level in a quasi-two-dimensional non-magnetic heavy-fermion
system CeCoGer.2Sios. For the first time, it is directly observed that Kondo resonance peaks in unoccupied states
disperse and cross the Fermi level through the hybridization with a conduction band. In addition, the experimental
band dispersion is quantitatively in good agreement with a simple hybridization-band picture based on the periodic
Anderson model: The obtained physical quantities, i.e., coherent temperature, Kondo temperature, and mass
enhancement, are comparable to the results of thermodynamic measurements. These results manifest an itinerant

nature of Ce 4f-electrons in heavy-fermion systems and clarify their microscopic hybridization mechanism.

LN
H. J. Im, T. Ito, H.-D. Kim, S. Kimura, K. E. Lee, J. B. Hong, Y. S. Kwon, A. Yasui, and H. Yamagami, Physical

Review Letters 100, 176402 (2008).

X E T 0 HBEENFEGICEAIE FRIELGOT7VIAO —
b v CREpEs Ry FAEm)

X BT 7008 (SXPES) i, 5B E (UV) IR AT X SCOREBTOBMEEI N RE L, o f #uEOA 4
ACEGELET AL M OBE L D HEROND T, f BFREAMO N FEEZ BT 2 200N FETH S, BA
R SR FERR kS (JAEA) Ok X BB E— AT 1 > BL23SU Tid, EZEEIEY A oA~ L - TPzl —F~D
BHICLY, v MAbEWEEOT LBETRILEHDON Y R8BE LRI 2 FOME TRIET 5 Z LR HREIC R 57,
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Elastic property of the Yb-based Heavy Fermion compound YbTr:Znz (Tr: Co, Rh and Ir)
Yoshiki Nakanishi (Department of Engineering Iwate University)

The elastic properties of the Yb-based heavy fermion (HF) compounds YbTr2Znzo (Tr: Co, Rh and Ir) are examined
by means of ultrasonic measurements to gain insight into the ground state of 4f electronic state derived from Yb ion
in which the effective mass of quasi-particles becomes a tremendously large value. (M. S. Torikachvili et al, PNAS
104 (2007) 9960.) The elastic constants Ci1, (C11- Ci2)/2, and Cus exhibit Curie type softening below around 20 K,
which is explained in terms of the quadrpolar susceptibility modified by a crystalline electric field possibly with a I's
quartet ground state in YbCo2Zns2o. The elastic constants stays constant upon further decreasing the temperature,
although any phase transitions such as superconductivity or magnetic ordering never occur at least down to the
temperature of 20 mK, confirmed by the other measurements. Such a quenching of the relevant quadrupolar
moment is analogous to that of PrInAgz in which the coherent effect of the quadrupolar Kondo state would be formed
by the periodic lattice of Pr ions. (O. Suzuki et al, J. Phys. Soc. Jpn. 75 (2006) 013704.) Interestingly, the Curie type
elastic softening observed in YbCoz2Znzo is easily suppressed by an application of magnetic fields. A clear dip is then,
induced by the magnetic field in the Cus. Again, this behavior can be explained successfully by the I's quartet ground
state.

On the other hand, the elastic constants Ci1, (C1i- C12)/2, and Cas of YbRh2Znzo and YblrsZnzo exhibit Van - Vleck
type dip behavior below around 10 K, in markedly contrast to the Curie type softening observed in YbCoz2Znzo. These
results indicate that I'e or I'7 doublet ground state would be realized in YbRh2Znso and YblreZnsgo. Furthermore, the
first excited state, which is presumably I's quartet, can be separated from the ground state by roughly 20 K,
consistent with the observed Schottky anomaly in the specific heat at low temperature. This model can reproduce
successfully the dip behavior observed in the temperature dependence of elastic constants in YbRhsZnzo and
YbIrsZnzo.

The same measurements in both magnetic fields and high pressures simultaneously are currently in progress.
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[1] M. S. Torikachvili et al., Proc. Natl. Acad. Sci. U.S.A. 104 (2007) 9960
[2] Y. Saiga et al., J. Phys. Soc. Jpn. 77 (2008) 53710
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2ENERT DD, BEEEEDOS LT, BEOVETORFIC OV TS EBEAR- 20 FLL Rl o THFZE
JFoNnTW5, L LAROMBARBKEREROEL SR EMNE, BETHLRMRMEE IV AL 20, T, FT b5
RIS D 512 K - T UBers OB HFESAMERL S ulz, Tz 13 2005 4R 5 = O B ShaEL 0 9Be-NMR & % B
L, ZHhE T, NMR BIED» OB RBA» DR OENEE TH 5 Z L 278 L, UBews OE TIRRECB IR
BORIR, BB OV T B2 L2 (JPSJIT76(2007)024705) , HIfE, HBImEIRAED NMR EBR%2{T->THY .,
FA b7 FOEDENTA VL S HIEB RO AR A RIS DR A, S DI, BEEREOKIE - KBS
TFA M7 NOBRFEE RO, BB E8HOFE, 2F W BROBRERFEROGFE, 2T 5 EREH5,
IS, TNETOEFEEINTT — X OFEHNLEWETREIZONT, Tr=10K BZE LKWz 0nb b T,
Hee>10T & @2 &b BEWETIREOERDEROEFEDRIC L2 EVE TN & TR R TREREZE X 5D,
Lt MRS MLETH D,

H1 P 7 [l 5 5 FL 7= CeRhu-xCoxdns O &8k 13 &l 5 38 O BY i 1
WAL B (BAROKLFRE ET - W)

CeColns i%, Te = 2.3K b DHEWETRHBEEEETH D, —FH. BHEME TH S CeRhins TITEBIRETHNHI =41,
Tn = 3.8 K LU F CIEL MBEMRRF 23819 5, 16> T, Rib% CeRhixCoxdns 1%, BIRE & RGN & 5 ot
7 x-T MXERTZ ERREINTND, Fixid, CeColns ORI & SORBENEDBTENEZ I S 0M2 T 5720, T
[EHTRBIC L > TS F S FE 7 CoRIE x & 1D CeRhixCoxlns DREXIRIE 2 037,

x= 0.3 OFEHIBW T, CeRhlns(x = 0) & Rl UIEHEZ b L qn = (1/2, 1/2, 0.298)% &, DIEHEA SRR 23 8L &
N7z, F72. 03<x<0.612BV\T ge = (12, 1/2, U2)DREE FURBMRF BBl S iz, TO/RRE S LIch bk «T
NG, ZOROBRET, x = 0.3 T CIEA MBI ORI & b RWAMICIRI S D Z LB LI -
Tro TOFBARBMBIFIZ 7 2V IHEDRAT 4 L I E o TR I 2 TWA Z &b, ORBEMRF 2/ U 5B
Fr vy DR 7 2V IHOEBESBLERBICEBELRER A Ho TWD & TREIND, DF Y KEBEMEIEE D,
Xy TTERICE > TT7 =V IHEO—HAER L, Z OEIROREE LSS 3 5 DB EEERImfl SN D LB 2
DD, —J7, R LS ORBEIERRT T R R T 2,
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CelrIns O Jx i fik 195 E Ll {35 % B
EN FE U R R 2 2R

BEVWETFROBEYEETH D Celrlns Tix, MO KOBBEEME 2 L BLEHES BN WD Z &, £
Ce(Rh,Ir)Ins DIEFERAEME & OFEHEN SERBIRED 2 DO D NIAET D ATREMEN B 5 Z L2 b, Rtk b LSt 0
iz 722 & OBREHRE I OV T OREIN R SN TE o, 4EFx O - EXJWEREFERICEI Y, Fiie 2l ng s
NI=DOTHET 5, BMBEOBSAEKRTFMENENT 4 BIRHERDEZRFOZ LD KRBT OBRE & [F U sk
M d2y? L OBEBETHDL I EBRHLMNIR-T= (1], £, BRIEH - S — UREE D O IlBaE D & TN E 72
Fo TR, WREREOHIEICZEDENAND Z ERND1-72[2l, TS0 EIT, ZOROBLEHEEIT, BT
OMEIRENC L2 b O TR, KBED L XL D2 bORFNTHDHZ L2 RTHLOTHD,

[1] Y. Kasahara, T. Iwasawa, Y. Shimizu, H. Shishido, T. Shibauchi, I. Vekhter, and Y. Matsuda, Phys. Rev. Lett. 100,
207003 (2008).

[2] Y. Nakajima, H. Shishido, H. Nakai, T. Shibauchi, M. Hedo, Y. Uwatoko, T. Matsumoto, R. Settai, Y. Onuki,
H. Kontani, and Y. Matsuda,, Phys. Rev. B 77, 214504 (2008).

BT R RICHS CelrSis DAEL T T Ly EN T Ly MR L 7 5 5 5 35
RE 2l ORBORER P A IER)

ol S AN 72 IE 5 i 0 LaTXs(T : Co, Rh, Ir, X & Si, Ge)D 7 = /L SEDIHE RAN—R « T 7 LTIV T = %)
HOEBRN L RZHINCHTZ, 7= AIEE 3RO 7 =V IHET3EDO 7 = LI N H 725, LalrXs X: Si, Ge)®
5d BFATEE LTCHETH 7 o/ MmAs, tho 4d Rh), 3d (Co) BFRICHAK 2 FRELHUT DI ENRPHLNIC
o7z, B2 LalrSis TOHROKE S135K 1000K TH D,

W2, 20X 277 2 VIEOHHEO FTHIT S CelrSis OENFHRBEEIC OV THE L, #B5381T 1.9GPa
DHHH L, F—/VEIE 2.2GPa TERIZAR D, 2.6GPa NETHANTHD 2 L NERMTH -T2, 2.6GPa TD
HI/[001] & [110] DB BE _EEEGE RS Hee D LWEFHEIZOWTEmR L, ZOBRENRAL I Ly e R T Ly
REFLIEFHLWE A T THDZ EanRm Lz, FRHIMHA L7V olk, BEEEEIEE K 1.6K E/hSWICh b b
F HI/[001] TO Hee 31 45T L K& D2 THD D, 728, CeTXs (T: Co, Rh, Ir, X : Si, Ge ) DOJESH Ftkic>
WTH R7=v 7 O ZEICERH L2 Y,

1) T. Kawai et al.: J. Phys. Soc. Jpn. 77 (2008) 064717.
2) R. Settai et al.: J. Phys. Soc. Jpn. 77 (2008) 073705.
3) T. Kawai et al.: J. Phys. Soc. Jpn. 77 (2008) 064716.

1 Fi R SGE BB D22 T IR 6 R PE B KON HE ) B PE AN =il 4535 1 CePtsSi, CeColns
B B CRAURY: REERBEEL A RITIERD

ZE T SRR R FRPE A AL T ROV - RB(RER CePtsS1 1TV TRBIENED & 1 k- THI &L 2 S 2 BIRED KR
P, AD=ALEZOMWEIZOWTHE Lz, ZOXI RRTIAY L —EHEBRE L A v ZHEBREN T 5 2
EPRBIZREIRIC L o> RSN, 7o, RORBEME & OIFEDPBIRERIEICER R B L 525 2 L 2R L, ERFHR
EDHBING | s+P ENFEBLL TW D AR SV & 2 FaH L7z,

Fio, HEOETFRBEREE CeColns IV THEBLT 5 FFLO BIREIZ OV TTT 2 7ol O FRFRAVIF IS DOV THRE L
7o BOBHMERFRRSAIZB N T FFLO BInENHBLETH L L, TORKRPELERR LN T 1 RRICH D Z
LafEfii Lz, £7-. FFLO BUREHPORBEME & 792 aIREMEIC DWW T H i L. B{RERTEROfE Y 7 M &
L7 2 R —T 7 HHEIRIEDN £ D SORBEIEDIR & 7o TWD T & AR Ui, E7o, ORBEME S T-ER AT FFLO 4R
O Z DBRD T v F DR A DPRZE TR OV THIE LT,
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BLWEWE T RB-YDAIB.ICHIT SR T Hi M1 L8 5
ik g CRECRF VN ZERT)

B B E T L 2 BRI AR E RO THOEWEFRMEAMICI N TS < ORI M b TN D, 2T
H Ce RICHNWTELL OBIBEEB RSNV ML BISEL DX YT ¢ v 7 REMRBT LN > T D, Ce RiT 4f
BFBOLEODRTHLIDIZH LT, Yb RTIEF—ABOLOFET IEVEFRTHD, TP RIT, Yb Rk
THERENFET DI RE, BRRENT —~Th D, TOPT, Hx TR Yb RICBWTEIERRETHL Z L &
R U7z, BARAICIE, Fx BBTE LICEME Th 5~ — 2D YbAIB4 128 T 80 mK D mEZBIMH L7, BriE
ERIREIE, Y TV OMEDIEIE TH DRBIRFUCRE XIKFET D, 7o, ZOBBREIWETERTLIHLVIA T
DT =V A o THN D, oL 2E, BEEAEN LRI CEPUREZD 1.5 FIZHAFAIL TBY, 7=/
SHEATHIR SN DIRED 2 R LIRGL L T D, SHIT, Fxid, b, HEAOBSH OFMRNEZITV. ZOWEIX
AU RN T AP EDTF a—=r T ORLRVEFIIELFF OB LW A TORBTHLZ L bH 6T LT,

ZOWFEIE, ATREEKRS, AP, B ESEA, WIRERES, HILZE, MARRK, AAREZ, s, LRED (Wt
Wh) . OKEEEE AT CROREE) & & OIEFEAFZETH 5,

Ce BXU Yb ZFMHEICBIFTZ 1 ROfiBinBLZOR TR PS5E:
=T VI ik, BE. BER—

0 BT GRORF R TR E R B T 22 5

Ce X° Yb (LEMNART, FET = b IRECHBRE R EOBTREORLEMLOERICH DML LT, MBRLEN
DEHEZEDTND[L,2], DO XN IAREWE MDD S ETHLIN, TNRHZHZ L TED L I IZHIHEIn DD
. FOMREEZ O O M L2[8], EARFMERE LT, EEREBOFMX T CaE 7B NS IFRFARBGREE L~ T 2
EEAH U, 2V OB R SHSIC L s THESNDIZ L AR LTRY . 2o, B—~v 2R Lk
NEOHIFADFNZ LTI ERZSNDZ EZH LN LT, ZOBEL., ZnE Tk S TWic Celrln; OB
AR YbInCus D A X R BIRIZIAT 2 & & B2, YbXCus D X=Ag & X=Cd MNFEEEDOLIFRE L H I
B b LT, il Ag DI A ZRENRAET D00, ZOFHEZBRAT L, T7obb, ROFRHNT L -7 —)L
& LT, TR DIZNIMEBERE O B AR NA~DIES 2R TH ) —DORBHIT R X —BEEL, TOESITd-
THAGHERE A RO LA LOMRITEDCREL D Z L ABHR L TRBY | ARG ELFIEEZTRREZZ NS,
ORI, SHERCERT), =FfIE, BEEL (RKERT), J. Flouquet (CEA Grenoble) % K & OILFIAFIEIC
SN TWnb,

[1] S. Watanabe, M. Imada and K. Miyake: JPSJ 75 (2006) 043710.
[2] K. Miyake: J. Phys. Condens. Matter 19 (2007) 125201.
[3] S. Watanabe, A. Tsuruta, K. Miyake and J. Flouquet: PRL 100 (2008) 236401.

BaFe:As: BT 55 B3 RN IV 77597 AE B BO ©As-NMR 1k 50 5%
B EERER, i wisE, REE wR, FHEOGR, B S GRRRFEIMENESERT)
ThCr2Siz #i&E % > BaFe:Ase 1X. SRR INT-8 b ZBRHEBREROBEENE D —>THD, BaFesAss O
135K i1 D % £ 5 BEEFRIEE S K R— 7 3Bt OBREME L ED L ) IZBR L TW AR - T b, Fexid,
FeAs BV 7 77 v 7 ZIEICX Y ERR LR BEiESE AT PAs-NMR (& IL1R) EBR 41T -7, 135K i THHD

W & BB AN 1 B Z R L, AT T ADDLREMER A T A TRIOBEE KR TH 2 2 & BIRITFRFE S iz,
NMR FEFRsROBFPEN G, mROFRIEREBIZBNTH A N T A TROKBREIED b ENPAETH D Z L BRI T,
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B H R URu-Si: BLS BICHT 5 R IKEE

B 75— AL SRR AR — AT RFE BB A E FRAL M fhE] A

Marcin KonczykowskiB, Kamran BehniaC, 58 J5#iD, #AH EED, KE {FHE DE

(RUKBEEE A, Ecole PolytechniqueB, ESPCIC, Jii1/18f% D, FoOKBEEE B (BLEL K4Fx) )

Fx ITEVWEFRBLEEAR URueSh: (BILEERIEE ~1.45 K) OfEH B B GREEGTE~670) 123 L TEAEHT
e BRESRPE 2TV, SRR 2 SRS~ T, EREETUIE ORER, B I THRELR O 2ui7e i) 2 sl L
7oo ZHUTMIRBREA THRE SO TOLIR R AR 2R T 5FR TH Y . EVEREEEAR T TO#H
HHITHD, ZOLD RERERIE, RERAEREZ L ODEF ¥ )V 7L - T, BHELE 1 K UUTOMMKIE TH
DITH D LTGRO DNTAERTH D EERDND, & HITEMRERMITED S IR FARIZ B THERL 7 D
YIH BHATROM O 2 RR T DR 21572, ZAUTEIIR 28 I L 2R F o7 m v RREBOEIC L 56D TH S
LEZLND,

URu:Si: DR N7 HIZHBIT 58 abol g

A BH BB, &P . JPINE DR, S5 ERAL RaE #hE
KIR JoA fEx Rk ZFEZA /K BB A, J5H J7HEB, RAM EEE B, KHE [FHEBC
CRORBEEL, AR A JEFTIH5HE B, BORBEEE ©)

HOETRIEAY URueSie Tl TRNZERFAE] OfBIFICHT TREAMZRIIZE M ThbN TS, ZnE Tk
FFITIE dHVA HIEICE - T 3 2O 7 =L I\EABHI STV D2, BEFHERERE 0 —BIIR LN TR LT,
dHVA I CTIIBIRR SR BB T8 ROGFEEINRE STV D,

A [ElER 2 138 B URueSie Hiftdh GRE I ~670) Z# AV, UREVWETRLEVIB WD TLE DY A /1
ke 308 (CR) OB L=, CR IZ&BEEITATICHN LIZEF ST 24 7 0 b o ViEf+ 55T 28350
W L 95 2 LTINS, BETOAE LY BEEHE T AMNRERFETH D, Fxldbkx 22E (28, 39,
60 GHz) OZEi#EIRERZ AV, 12 T OFES T T CR 28l L=, ZO/ER, B0 7 = v I micxhs Lizikg ey —2
AR L, TONDO—D1F 10 mo EIFICEWVWAIEREZ L OV VIHTHLZ EEHLMI L, CROLREL D
NHETOFNEEIL URueSiza D X 5 72 Umklapp HELZ R T& 2{K% v U 7722 Tk, Kohn OFEFRIC L Y BE7HHE
DONEE B AL LFTIOROB T OLDITEL D EEZBND, LB -T, TOAMNERII Y RERICE D2 HZ)
BHRLiaie L b . AR BRI L7 10 mo EIHEFICHEVANEEL o707 =/ I EIL T AVE TRUHIREE T
Hol2BHWEFNY RIZHISTHEBZHND,

LlafG b BB R & SORREN B CORMEFHELC LV RESNTERZAT 7 - X7 by Q = (1,0,0),
Q = (1£04,0,0) 1Tk B 7 = VI HDOI Y BEHZE 2723 FEHE & 2l L, URueSiz OENZBEF FICBIT5 7 = v
IARY—%2BLT, BNERRFHEEZMFHTZENREZOMETH D,

ThxU1«PdsiZHB1F3 dHVA %)) 3 Hl &
i, B2 (LKA e AR R & 7 B 2E)

KRWE Tl D UPds 1 5f R TIXB L\ 5f EFRTEME (512) THh Y . 8 K LU T DI THE O KM BR T+
EREOZENRESN TS, . U % Np TEH#L7- UnNpPds DHEHIENTHNTI Y, Np EIREEK CHE
WETORDIBEVERTZERHRESNTNDEZ LD, U TFF EREE R & OBECHRE M E & W25,

AEFH 41X, UPds 123\ TC U % Th TEH# L7- UraThiPds DBFERBRICE L2, 2 HDRICHE W T, SQUID
2 X DRALIIE Z1T - o558, UPds IR 2 MR T-BFIRENS 8 K L EWIC BB 59, Th10%FEE OB HEIZ £ D MUK
TRRRERHRT B2 L 2R L7, 72 dHvA ZEBE BTV, 5f BT LAY TIEND CREBERROEREIZB N T
dHvA REN OB FicEh Lz,

Fx @ dHVA BIEOFRRIC L D &, UlxThPds DEHE 7 =4 I (B) 1% x=0.50 £ TEDOKE X (B R0 H kA7
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MEEAEEL LN DD, TOENEEIT x=0.15 ThTNIIEBEND LW IFERENMEONT, b ORRIT
Ur«ThiPds ® 5f EFIL LK RBELTEY, REETLEEETEORKIFIZEAERNVLOD, w@%&ﬁmﬁﬁwé
BRI BT DU O 5 K CORB A REE T RN LIZbDO LEZLNDIN, BRI ENPLETH D,

BRXHR 5 T KDT T IV I ARV AT FAROE TIREBOW 7

TS e A RERT e v —7 TH SETR
(BRI 7R e v — DS HRZEEMY B e e = > B)

7 T ACEMERBIERDZEDIZE A LIZEBTH DN, VI v 7 A RHLasFF A FUXeYeXe, Ye = S, Se, Te) i
DEXX VT RTH RN LB EZRTE LWVWERETH S, ARl Fixld US: (FEM:), USeS (3R Tc = 24 K),
UTeS@ﬁﬁufi Tc =87 K)IZOWT, BXMAE T/, B X BER M ks AT, 2O 0B FIREEZ A,

DREBROFER, 7T 5f BFIRIEIZ T 2L IEITIFE A EFLELTORWI EBNbhrol, &6IT, FEMEAT
VEIRBEMEIRIZ I, SOWEE XL X —IZ0 T 5f ETIRENFIEL, 2L T TeN@mWIEE Y T 5f ETIRIEN 7 =
IV I HERLIZAT < 22 DM G 2MT e o o, BERUH D FEER D B IFIRBEMEES IR, ROVEER N My 7R
BN E T, ORI D& BIRRNE Y 5 MALEM D b D & IEFITIFLLL Tz, 5% X 0 3R 2 D T F
ETHD,

CexLaixRu:Siz, CeRux(Sii«xGex): iR f R D dHVA $) RICKS £ & T IREICB T2 7

WA 5 (HAERFBKIR Y > & — « BAL KPR PR 5ER)
CexLai1.xRu2Siz, CeRua(Sii1xGex)2 iRfmRD dHVA 2hE, BHMLRIEZIT o7, 2REFEK T dHvA F 50BN L
oo TRUCE VDT, RBTO fBTORVIRELO f ETVNRELRENS, ENVETREEK LIREE TOZE
{b%& dHvA ZhRBIEIC Z VB Sz Lz,

R X B IE NS 4 e Sy O T 4 ik B CelrSis D 4f WO RKE S ET7 )V
KN ok (AR IR Bl g i eRl =izt == 1)

R Y SIS R B ER T R VB RE R Y LTI BTN D CelrSis 12OV T, B X S B RIEE T4 0% AV
T, WREE - EFRIEICER T 207 Af BIREE A, 3d—af HRAESROLE /LTI, 7o VIR D
fRE Ny RPIEHE R T DM C& 7=, F72. 4f 2 F57-72\ LalrSis O e ALY b L O T
La RETHODICRAR DA MRS, 7oV ImEEZALTEY, TOBEWI, @F4f‘¥ﬁ%%ﬁELLIDA®ﬁ‘
HEORR L TR T 5, ZNOLOFERLY ., CelrSis (BT, Ce @ 4f B ITEREAMMREFIREEZ D,
7 2V IO TH G LT D LT 5,

B—HBENREEZHWE CeCoSi:DE T RS 5E
PRI A Uk EEAB (R RS G A, RPERPEEE B)
HEUVEAFZWE CeCoSiz IZ DWW AR LAPW 42 W TE—FB R REE AT T2, ’@%ﬁﬁi S E R o
7o VTR LS & 23 ) 6D T RBRIIZEBIR SN EEE & 72> T D CeCoGer2Sios [1] DEME TH 5, ABFFEESTIE, fhod
CeTXa(T=Co,Ni, X=Si,Ge)H] COFHEMRDIIE, KT Im 5725 SPring-8 BL23SU 1245 T, LG4 /\ﬁﬂw‘n &

WFEBRTHEI- AN RO 7 = VI EOTIR L 3B R & Ol 2@ U T, CeCoSiz DEFHEEDFEMAA SN L., £
7-. LDA FHEOMBES & Him LT,
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LDA FH O Tld CeCoSiz, CeCoGes 1% CeNiGes [T oof IBATRENIML . 7 = I EOKITIFIER L TH
L EBI Mo, £z, EREREOLECIE, 7 oV RO EN—8Z2/R L, N2 RARICOWTH4%
BN LDHEEEZED, REDRFERIATETH-7-, LL, LDA FEZEM L L X0 BANARMEA L i
oty ROLEERLLOIE, EROMET Y RIZFHEOLO LR, B —fll~ 7 FLTNDZETHD, =
N&EEBEOFRTIE Ce 4f BT HOERVEBZRIC LY . ME TS REH LT Tz Ce 4f S0 RBETZRLF—HIC
VT L0 TH D LR,

[1] H.J. Im et al., Phyical Review Letters 100, 176402 (2008).

3 Roc A oy fRVEHE 1 3 YT KD LR i ML 5K EuO ORI
iR i (B BRFERTFR TAER R T TEH5)

EuO X, Eu 2o (Gd, La) CEBT 2 Z LICX Y, MEEEBIRENE AT S & & bic, @R akikiEg 2R
T EMND, BEREMERBIEEARE L THR SN TS, SRFEAIE, ZORITKIT 25RO RIFEEZ I 50T 2
7oz, EuO HfiEmERAER L, SREIEERBIRERIEZICB T 5 8 LA ENMILE T ENEZITo 7=, T OREE.
TA. X R E BICBBEHAHESIZ D, Eu 4f N2 FO—EAMERAET RV F—Z, O 2p N2 REEKBET L —Ml
T A= T FLTWAZERELNCR T, ZOFEIL, EuO BT 5 5 - gy, O 2p &+ & Eu 4f
B DRI > THLONTNA Z EEZREL TIN5,

Celr(Ino.o25Cdo.ors)s IZBITFBIE T T In-NQR [P Y1

NS JEE, BE IR AR E— BE B, b BEE ORE AIEA B A KRE fEREA
(B FERRE T, BRORER A)

FHVEFRILEY Celrlns 1 CeMIns M = Co, Rh, Ir) D 1 7278, % OMBEEME Col15 % Rh115 &iE- T3 X
IR 2D, O, T Ir115 OBEEIZHOEBR AT 5 TW5, Colls X° Rhl115 Tid, KIRBHMEA B85
oI L Le ddy? WRBEE(SCH B E TS, LiL, Irlls TIHBEEERR S 5 AEEN T 5 7 TR
H(SC2) MFEALTRY, EFICHENEZETHD, T SC2 (kL T, BIBEX v v 7 ORFREZ FH~ 72 EEROH
ENRASEIOMRETHITLITED | EFICSBITh o7, TOHRETIEL, SC2 TH A2 MO X v v 7RBHI I T
$9 . Colls = Rh115 & [Al UMB{REHE CTITR WM ERIB I T, SC2IZHBIT DX v v THENIE SN I &1
HIEEA, BB E T SCL LRICEIIRLT, S%ZOHTV EZFO TN ZERHFEE LTHERINL TS LU,
ADEZAH, SC2 BRI E L TNDEED D IERE I ST T B IER) 72 FERAERIT VDS, BRGS0 B En T
HBREDOH]E LT CeCusSia (MEHEHE 2)NH V. CeCusSiz OBLIIIFEFA L T 5 Z LITX» T, SC2 DEREN
DLTHEHLIREEHEFL TV,

UsNiaSia Bk G257 D Ce RAL & WITHBIT S I 9 bk

SRR KL R CREE L ORH | PR L CFE A
(| - MBI TERERE  BUREREE v 2 =1 O IR EREEE v 2 —2)

FRRE R DIFFEIZ VN T, ThCreSie BULAMITE L < DBBREWWE 2 A M L CTE Tz, YIOBEWEFREB5E
KTH% CeCusSiz X°, MERARBILEZELD T LHEIMFERILEY AFe2Ase [ZH1T 2 MRS 13 DE LB L 5 2 5,
—77. ThCreSie REEHE T 2 DIREMEDAET Do AFFZETHY iP5 UsNisSiy RiERE S, £0—>Th
%o UsNiaSia %, MgBe IZRFE S 2 AlB &7 BaAls (ThCraoSio) BUEITMA S IL. ZNNEE LIiEL & 5
DB, ZOWERORME LT, ZRHETICHEREINTND UsNiaSia MWL, FhEDFE. ThCreSiz RO EWHE L i
TRz R T b5 [1-4],
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BIfEF 1%, UsNisSis BlfEZ FED Ce (LEMOIM R EED TN D, SE, TDO—2>TH5H CesRhaGes IZOWT, FE
LR OEBBED D Th ~ 6.2 K, The ~ 2.5 K TO OO KBTS TFET D 2 &, B HEYRE ¥~ 360 - 400
md/mol K2 &\ 9 REZREEFFSZ L BH LT/ 57-, ThCreSie HORE T 5 CeRhaGes Tik Thi ~ 14 K (FE#K
HH) . KU The ~ 8 K (BEEH) O ZHSDOSRREMIEE SRS 2 2 BB TR Y | MAEIC KD < WERHIMmD T
R L= E RS L5425, BIEETO L ZARRIN TS UsNisSis ZULAPIE 10 BREE Loy, Lasl, 2
DOIEEE LAY, FC Ce RLEMOBERIT, BEWVETHIMEE 2~ 3 57 W E RSB FHE R 0% B 5 mlEE
HEREWERIFF SIS,

[1] H. Fujii, et al., Phys. Rev. B 72, 214520 (2005).

[2] H. Fujii, J. Phys. Condens. Matter 18, 8037 (2006).

[3] H. Fujii and S. Kasahara, J. Phys.: Condens. Matter 20, 075202 (2008).
[4] S. Kasahara, et al., J. Phys.: Condens. Matter 20, 385204 (2008).

FETayFM Ce 5 EOHNWE THIRDEEN
WY A (EMRLERY)

Ce XU A FLEVWET 2 EZ2 R TMMEMETRICBWT, 6B LD fETH coherence ZfROZ ENEETHY |
— XA R 72 BURE A T K 2 BRI SE DM T oL D, Zausxt L, AERMEEEZ A3 2 BOEFRICET 205061134 72 <
Fio, TOFET LWL TIERY, AT, s AHAT Ce A44% DC @A /Sy & 1L ClE R\ VL ACH P C/E R
L. ZOREMMEZT~T, Ce ITk LEMSIET Ce & 2 T&BHILAEDE b 7272\ Mn ZMFI0E & LIcHEERHA
#(a-)Ce-Mn &4xiE, Ce mlREMIOEHI BT, BIfERBEAETFIZR < BFHEMEREy = 200 md/Ce-molK2 & FEH
WICERTH D, EXIEIUCBOTERBEIRICE S logT EAAEER L. S DITIRENED T 5 LK E R LUKIEMRR CE
K7HBIRE A 2oz TR HITRADT 5, ZhbDfERIE, EIREEZ Bloch B TR THZ LoTER, I
Bloch RIZEWTHHEWEFREDBN SN L2 RT 5, B EEIIBIMEN GOy A ZHNT
Kadowaki-Woods(KW) 7' = » b Z{ERk L7fER, Ce O#UEMERAZZE L7z KW ANZIZIFENES 2 LML, &6,
B TN 7 %5Mn NMR OFER G, U(TT)=—E0% 5L, a-Ce-Mn & DOMKIEMTIX, BV EEETIKETHL Z
EVTRIBEND, Fe. WD) = —E L2 HIRE L BEBSEGUCE T 2BKROREMIE T 52 L83 HA L,

CeOssSb:: @fﬁiﬁlﬁf?*ﬂ - Sb-NMR G:J:%ﬂﬂh”% -

Bifg BB UK JREEY, O\ OB 2 MU FHAn 2, dohd BEE2 W {8, MoRk ST
(BRERREE 1, BRORBEHEME T2, FEEIGHRF 3, EARRELT ¢)

CeOs4Sb12 135 10 K DX ¥ » T HFFOPEIRTH D, Fo, 1 K TIEFIT/NESRE— A2 P EFFD AFM REEIZiR
BT EPMEINTND, ZOMEBBOREIZ ML, BT LR D BEBIRE IS ICL Y —A ER L,
6 TLLECEADT 2L W kR HTHK%ZRL, — ) CHEFEELCBII SN AFM 077 v 7 e—27130 1 T
THETHEVIEHTHD,

21T CeOsaSbiz DR THHIEE 2 & 0 #2572 0I2, 15 T £TO Sb-NMR 12 X 898517 o 7=, BIEIZITH
FKIROFEEEFANTZIZb b b3, BifEEsEE AW 5E LRk NMR A7 MARE LN, A7 ML E AT
L7k, CeOsaSbiz 1EBALERICEIFENTFAE L, MARBENIHSG T C Hile \ZEM LIZKETH DL Z L 2L LT,
THUFRIIT DN BAERO RGHOREIC L VDO btz BMRE T Z#0E LR, Eaif ol shk
VUNT OBEKIIHHICLIOMIZONIERHA LN o7, TIUIMHIC IV AL UL ERIHI SN RIZEE 2
bND, FEBIEE T UNT I3AMICEY L, Boh- H-T HRITESEH CEON-W A TH 72, ZOREN
DA RIS S @S CTHAE L TVD 2 E BRI AREEN S bR S, @S TIXED X 5 RPikiBlcdH 50
NERLNIT 2 2 ENERERERFERETH D,
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HWE 7% YbAIB. OB (58 E
INFR ERES GREUKSY:  Hrieisal s B i 2o %))

Ce REWVEHLEWTIE, 2 < DBEEARPERIN, BMEEZERE LI RBREDOIENSR Lo TnD, —
Ji. BT LR NVOMEHERICH D Yo REVWEHMEAEM TIE, B8k hif%"éﬂéﬂfwiﬁﬁ\otc L2l
41T B-YPAIBs 73 Yb ZEWE FLAEMIOT THIO TRIREM/R E 725 2 L 2%/ Lz, AWIFERTIT B-YbAIB: 25
KL Z LM L, ZOBREREDO R A Z — R EIT o7,

FADRERZINTNIZIZWTZ T 2101E Ce (LEMEFEL TWDHRE L, Yo (bEWITEERRE ETHY | BIZE
& B-YbAIBy D% RABEIZ Yb {bEWDBIIEREEANZ ZRAUT W L o 7c, Fio, BIREIRRE DR O MIERE S A ff AT
T OB, KB EEZ EO X DI D DbV mR b o Toh, RIS TS IE DTN OV TR e iE a5
HITLENTER,

HWWE T 5% YDAIBLZBITFAIE N FOIETIVIWE AT

EH LA ATR RIS A, AR PRI AL ik AL AH BT AL B TLAL AR FamE AL Ak BUZ AR, LR et
RAURZIVERTIERT A WobTHAE B)

B%! YbAIB4 IXEWVE 7% Yb {LAEMOH THIO THIRE (Te=80 mK) /R L, ZIAIENERA OBIEEREZ R T,
[(1,2] Zow'Eix, DHEETHEZ =V IEEMEZ R L, EBEIGHINC X VIET 2V JBIEND 7 2V IRIE~D 7 1 R
F—N—=NEBNDZ L, 2IEE 2 GPa 2T, 25 K FROEBBIRE R OMKEFNEN D Z &b & T sGEF AL
BELTWDEEZEZXDLND, AL 2 GPa LI TOMHEIRT, EXES - BLlEL 2 K £ TITo0fR,. HEDHE 7 =12
TIAMEIIEE FTH R EDN DI ENRN I LB Sho T, Zhld, BERBFIC M&#é#7;w‘ﬁ¢% EDNHEDD
BEIHNTND ZEEZRET S, ZOXIRIRHPENE, MnSi TROLND X I, FE7 = /b IWIRIRREEIAFE & L
Tﬁﬁbfwéﬁ%kﬁ<wfwéoﬁéﬁ\:®Mﬁﬂmm4®#7IWiﬁ%ﬁu T DMERIFIEIC DWW T, il

TR R E A REEIT .

[1] S. Nakatsuji, K. Kuga, Y. Machida, T. Sakakibara, Y. Karaki, H. Ishimoto, S. Yonezawa, Y. Maeno, E. Pearson,
G. G. Lonzarich, L. Balicas, H. Lee and Z. Fisk, to appear in Nature Physics (2008).

[2] K. Kuga, Y. Karaki, Y. Matsumoto, Y. Machida and S. Nakatsuji, preprint (2008).

[3] C. Pfleiderer, D. Reznik, L. Pintschovius, H. v. Lohneysen, M. Garst_.and A. Rosch, Nature 427, 227-231 (2004).

HINVE T % YbAIB: D= T i BBl S D2 ) 22 ) F5 1
IAA PEAN. ATk KRR, WA BA. S S8L. BTHE PR ik A GRSTRSEMMERIZERT)

EOET RIS ECIE T <L IERIRIE L W o T R BHR OB A L L TURACHIRS L TE 7, $iT Ce
F A B 18 o BEEILAEMmIC wT%ﬁ&#%%ﬂ@ﬁm%ﬁ%ﬁéﬂf%t W& L, Yb R (4f BFH 13 fE4
b BHAE—AN 1) DAY TBEENELIN T Rbrolomiid, EWE BT DI A BT 5 b
TREDRETH-T=,

ZOEI RO T, i, Tx DT N—TOMFICEY, Yb ROEBWETRILAEY & L TIIHIOBEEE N FiinEp-
YbAIBs iZBWCRH &SN, 2], BBEEIT T.=80mK Th b, SHICHAWI &2, ZOWEIT T L CHEERIE
T2V IR E TR L. EOSHRANEN D . ZOWMENERS,. HIET CRTRAEL R 22— RRATHDHZ LN
o tz[1], ZORTEAE L BEEOBMRICRK & RERR3 -5,

ARl Fea THRERIE L B TEEAMEIC OV TS DIZFE LSRR D720, Hit mK 2% 2 KR T o s L UL
REEITV, BETEMEEBEERREIZONT, INETOERBR LM, S5REwmEITo1

[1] S. Nakatsuji et. al., Nature Phys. 4, 603-607 (2008).
[2] K. Kuga,Y. Karaki, Y. Matsumoto, Y. Machida, and S. Nakatsuji, preprint (2008).
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HWE T ROE TIRBIIEDIIICER R ENHZNEN?--YDAL Z2H]ICLT
A MR, e TR (W ERPARSEREL TAERTIER)

fETRIIZRINNF—DREVRT =L E/NSVRT—ANREIEL TS Z & Ny MREEPEMERZ LD, 2%
BEEZE LU BRENREANC X 2 EENRBEGRITIEF IO R, Fx d FREICEWETR YbAls 241 v EMEND
KR EPTEEMICHEETE 2 AR OMBE LR, FHEYHEEZHE L CERER L BB Lz, 22 CTiizEE
FZ1X empty-core R T v v ¥ /LiEE - Nearly free electron 71 VY, Z3IZ 4f FE 1 2R & T LDA O
BT E LI WA B2 REEE Uiz, 2 ORI Z VT, MR A RFnEEl & Az 2 B EIZ L - T
FHIT D Z LIS Ko TIREBHRE, BT HAEOWHEOREKRFN LA L, TORKER, HAOFERICR SN D Fib
E— 7 ORIESFHEIRB L O FEEEZ NI L72b DO THDEZ LALLM L, FMEE L BTN E &1 725
i3 HDEEOHFER L 720 5 DAMGEMEE R LT,

MRS B O — R iR &K &7 )V i K
Kp it CRAERER)

ITHEAS TAEEN T IR EES LT RfEA B CEEE T L OMAEA 2RI TH 5, EH Anderson #5 & ot
NG, ZOBBITE T o VIEOERBIZREA Y N EGE2T D, WO OIREAR 7o VIEPRIATIEZELLNT
WAHM, EIUTEHATIE AW, 2O LT, 1 WotOBEGROFEIET RO TN DA, ZRITIT OV TR OR
S DBURITEEN#ERIC L EE o T, RIFE T, BERME T 7 2Lk KO SR LV
—RL T AT ML EEBRESAOHE ST o7, THUCLY, BEETLEREAY L ORBHHEIERZE U T MRk
VR BEREN, FOMERENWT VI ENEHIND Z & EEMENICH LN LT,

HWE T RICHBIT B I 8 P2 &7 )V I PR R OB i
Wi CROURFEROIER MR

P, EWETRMEO 7 )V I ISR AN RE SR L, HEHEED TS, de Haas-van Alphen ZE D3
BRIZE B & RSO bR P—O B E S 7 = VIR OEMRZEAENEE TWAEZ LR ENTWD,
ZOBGEBAT AL, EREZ SN TE ISR L RKKY HAEEROBEAIINAZ, f E1TOBEE « REEZSET
DUENRHDHEEZ LN TNWD, bROIUIZOMBEEILNCT D0, BT v 4 —Y VBN E T T e
BaREH L, FOREMEER & 7 =L SEOZUIZ OWT ORI 21T o 1o, ZORER. IRV T A —ZHEIBIZ BV TRERD
BB N A 7 = VL E D S AR e O— DB LD Bl s (7 =V IR B FEET 52 L2 R LT,
ZO7 )V I EEHEE £ BT ORE - FTEEZ o TEY, ERENV FHEOEBMHIREBIN TV OB E S L —
LTV D,

— R BB T R DALY - E A 57 B ORF K 77 58 217 1R DIA B RHEIC K SR b
KPE LB (R8s Seimit)

—ITIRMIBIE TR T, RRTTEICER LW E TR L E07n, A « BRHENE U T, KGR EEAS B
BELACVEED SOOMNRERIRE— KL LTRRbBEND, RFZETIE. — &Ko S— FERIAN—T 7 ¢ J 7
DEFIRBEIZAR— L& —EN 2 T, BRIBERSLOA Y UVEEOR R A AR SETREBICOWT, F0FEZEM - L
AT 27 AR RUEIEB AT 0 AL BHEIC L » T, £ LT, HROERMBER L VO REMBENL, A
Vo BROHEOME AR LTc, Fo, SIEBE » MK EHAERORWEREES LTt~ T n g0 R mIc ki 5
A« BRBEIZ >V T bR LT,
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B KR FURICBI D HNE TR E O 7 A B R 7 By OB 5L
BTl M (BIRKRFERF L H AR 2R ZER

SRKFHER 7V —7Cld, B RWE O & BB EANC X D IREFEIRE CIET 22 12X, Hriivgy
PERFFE O FTHEM: ZIER L TR Y . #BER - BWEHIEIC XL 2 EWE TR CeRusSic OB FHAIBOMIE L | b IEIEK
RREASFEREMETs —HIH T& 5 PrPbs, PrMgs O UM 7-&— 2 > | EERME O BEIZ SV TR LT,

CeRuzSiz X, Pauli HWEMEDD 40 mK LAT CTH T = /b I PRIBAI 2R OHNIA B, B mK TE—2 2R L, W5
FIIMZ L0 v — 7 RERNEIRMIGER T 2 &R, HRROMMAIMG S s, BMZRENE Tk, 40 mK UL Eo@iRE
T, MBMEIRRER - BREREUIZNZIVGRE « BB L 7 =V I FROMEE 227328, 40 mK LU T CHREMY
FREICADBNF L EMREREOBRENENDS, ZN5 L0, TEREEE) OHEE SN D ETEEA AR & 3RO 8T RS
DIFAEZ FaR LTz,

Pr*3 OTs fEfpH R RIEIT IR —EHIH TH Y | AT — AV FE2RERVWPRELQNUm -, B\ BT — A v M
DOEHHREZFFOL L HIC, B EERIC L VR EINI-EA Y ABEBSTFET 5, PrPbsid 0.4 KLLFTX
WU T RRF 28928, &5 5 mK THEER Y —27 2R+ 2 b, HlEMKRE— A v ME 2 SORKTFM
X v b L7 SORBEIERFIRIE~IEE 5, —J5, PrMgs i3 1 K LA F CHBERIZ-log T KFMEETRT Z &5 IR T
E—RAVIPMBEETEDRBIZEV A V== IR TWDAREMERH D, 512 0.1 K THERIIE—7 2R 1L
0.1 mKUTETIHE-ETHDH I 0D, WMMEMKT— AL POBHELERSNTHAAREMENH 5,

Tb1+Gd:B:C2 IZBIF B R/ BEF &% F 1 B )5
e K #hA, FleH KM, AARE BE—. il BFE]A, NS Bt GRILRRREL, BULRAHF A)

EF LS TbBeCe @ Tbh HA F& Gd THM L7 Th12GdiB2Ce D 9 5. Tho.94GdoosB2Ce 1% To = 14.2 K,
m=2a6Kf@&%%%%¢oﬁﬁﬁ%ﬂk@k@x@ﬁﬁ@ﬁ%ﬁ%lbfﬁﬁAﬁ%mmD%@ﬁéuééwiﬁ
MENL T, ARl ZOEERGET 572912 IVH(T < To) & AFM1 1 (To < T < Tn) I8 2R b1 el 3525 %
T, BHOBR ff%uﬁ: FARTz, FOFER, AFMI FIZRWTIE, LaBeCo BB & B E~2 ML kL= (145 6 0)
(8 = 0.114) (RIS T DRI BN T=, &I WWT@&&%@:M% k2 = (1 0 1/2) 1% 3 2 BERUSCR 23 8]
SNz, T72bb, AFML #IE, ¢ BT 0 0) B D SREIEDS § 1Zxbis UToZE il % 52 1) 1o R JB W SOl i & Ff
B, ¢ WG AICB WV THERT— A > MIRBEMERICHEA LTS, —J7, IV HTIE ¢ mAiE AFM1 A8 & [F8E722 S sRmiit
WETH DA, ¢ iFmIz oW IR ST — X/F%uﬁﬁ&@ﬁﬁ%ﬁooC@%%ﬁ\ﬂfﬁc%ﬁﬁ@@ﬁ
F— A L MEA PRI RBEME T 5 Z L A EK L, To TO AFO EI2 X - T ¢ im0 AFO BFA% ¢ Hili7 ]
DR 2 F/E T2 L W I IHEXFFT 2D TH D,

R YT IVITAME A GdRuP DR
Bt 05 (W THERE TR EXET ¥

FHA 7 v T NEA MEAWITEMBEE R OSE R REDIEEZRTZENLIER SN TV AYERETH D, FH
A7 T NEA MEGEY GdRuPie (TEEG TOLREE MR ATEETH Y . Tn=22 K TS 77T 2 L35
HNTND, BRIEPUIIEERT & & HIZ&BMICED T 252, Tn LT TR LR SN TWD, BVEROHIE
WZEWTH, TN LFCREZR EAPBIIS, X VT ORMARBLDETREL TS, £z, KFREICBNTH
X ¥ v TOFEPHER SN TN D, 2D ORISR L QRO K S 27> PrRusPie O30 RHEORE RS
GdRusP12 OSREEMHEERIZIZ 7 = VIO R AT 4 VI REAGE LTS D EBEZ6ND, T OMKIRBEMEMARIT MR
E-RGMX 2 RT3, 5l MRu-NQR JIEA T, Tn LU CHIBER AR E REEEET 5 2 L BRHESIhi,
Bl miciE2 225 &, Ru VA b TEBEIBFT—A Y MIF vy AT 5700, fiEnsbr SR L

T EGAROEENFRR EEZX NS, £ 2T, Hxld GdRusP12 OSBRI I O fE g O (L 2T/~ 5 H T,
TS Z T ARIR R X AREIPT IR & O =3 A BRI & 2 SR EEERIE 21T > 7, 10 K £ TOKIR X #RlalHr%E
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BRIZHBWTC, fEREEOZRBIE R, HFERDORE RZTBI S s o7, PR S Tn LUT THE 2RI
2505, TOZELIF/NE < NQR OIIGFR DR & ZRIREE(L 2@ TE v,

Fa—EvI7 ENVE N EBEHWEEWE T ROEN ROV

Ak Fnse, g FEL LIRSS, K RE, A EBE GOLRFAWIERTZERT)
Wt AL I RRFRF R - R T, B & (BGRERRFELEE)

BB RWEOES TR, BECERBSE L OBEREHE OB OO 0F 7 hEETE L LTH
SOMEFIZHONOLNTETWD, FRCHRITIE, £V JIWEKEOEBLZ B L T, ENVEERSIEFEORRESL LV &
WE S D B LT E DR OB IIICIThh TN g, T E THESNZEBEOT T, L0 IWHKE LR
FrL. 12GPa BEDOEHWENZRAETEXAEBEL L UEFa—EE v 7 TV ENVENREEENET OGNS, LHOLARR
HIOIEBEBOR ST, BEPKEL, 2K UTFOREIC T2 2 EBRERSRH D, Fhrld, ZoBEOIARMEGELE
52 &, FORIHEOLNDLIRE SOEEINMULT L Z LTI LTz, AZEEZHAWT, 6GPa £ TOE/#iMH
BEW 0.6K £ TOREHIAICHNT, BEWETRUEDIENFERBLEERTHS CeRhins O EET) FESEIE D
EBREAT T2, FORER, ZOWEIXIECEOBERIC 2.5GPa (1T THRRKOBGERBIEE 4R L7z, £72. 5.2GPa
DOEHTFTIE 0.57K LU ETREEESSEM SNed-o iz, @I, BEEHE K% COBRIBIOBEERTFEN D Z
DETREBIZOVWTER L, /2. AEBOT7 LV ELE DL a=VICELFETSHZ L2, 8GPa BREDE TOEE T
MWETFETAFREE 70D, TOMEL ALY THE L,

TN AZIE N AR ET 2 S E DAC S AT LD FEET ZF /A RIL & P& 1E P ¥ 0F 78
g W2 (BRI PRI serimg  Jomikunisit > % —)

FZIZZ A VEY K7 EEAL(DAC) % AW T8 & E T ERIE % 2 B % L7z, Dunstan-spain B2 Z 7K
DAC ZEA L. BEREKEDIREAGELREIKT V2% DAC OFREHZEMICE CIADENBA L LTHAL TS,
itk 0.8 mm OX A VEL REMH L 10-12 GPa F CToO#EEHEkIC T 2 EXIEGL R EVIE R FTRE & 72 o 72,
HET 7 F 74 NMeEMOBIEMHEREIT > TRV, v T U BERELEY UsZni OWFFRFRERZMH7 5, UZnirid
BT EYREL 500 md/mole K2 OB R EWE T RILAEWE L TEL 2 LMONTWAIMETH S, ®E TESIEEI
E & L CRORBEMERR IR L (9.8 K at 1 bar) DEJHEAFMEEZFR~T2, 15 O EIHERRC 5f 7R DRMEIREE To D
7V a—F A BUERT BRET D E T ROPF VRSB EI OV THERT D, W8S TIX UZni OFERZ LIRS
AT DOFEM &2 2RI TEARIZ O TT o e K EE D 7 2 N OFRERHRT,
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ELLL\L
b

HIf : 2008 4E7H3H (A  F#& 18 30 0 ~F#& 315 00 4y

S MTEER AR 6 B KiEE (A632)

alfil : BRAY  TRER
(WPEWETERT  Sedm s YERr ik

AH  RREHBICKSY bREHlE Ok — L 2 by Bl
Attosecond Measurement and Molecular Dynamic Imaging using High Harmonics and Strong
Laser Fields

HE:

L — =GP ORA D FIEEBENERIC L > T AT DB, TERETE] & FEEN SRR ZERIIC 2 &
— L MR X e RET D, AR, ZORAERIT L ——5rl (Strong Field Approximation, SFA) | &I
N2 L — =3 T CoO—ETOMEE Z &7 ) FICEIR T 2 HRmIAIEA T, K<EFETE DL 0ICRo T 5,
SFA (X dliGe & &0 —EMERARRE CEINDL Z L0 b, ML —F -G HCORF ST ORI #NE FRCFERE
) BEWICEHFECX A FELR-oTEY, BEEREOE LT MIWELIZ T DR B4 & 725 T D, ANHEE
Tl SFAIZESLS 7 MPA N =2k EMHEND T MPEHAITESE . THTH0E NEY T 7 0 —1k] LIRS
FTNEEE (EZ20X AT I7R) ZERIT 5 FECONTRI L, BUEOTIRRIL E A% ORBLIWIfFE 2 —
L2 M FERIEEM A~ OISOV Tk~ 5,

When atoms or molecules are exposed to intense laser fields, they emit coherent soft-x-ray radiation called high
harmonics during the strong-field photo-ionization process. The underlying mechanism of high harmonic generation
is now well understood with the framework of the strong field approximation (SFA). The SFA is based on the quan-
tum treatment of single electron motion in the continuum in the presence of a strong laser field. I will show how the
SFA framework can be used to measure attosecond optical pulses and to snapshot the image of spatial struc-

tures/dynamics of bound state electrons inside molecules.

HEf : 20084E7 H 10 H (R) P& 2 BKi~"Fi2 3 1§ 40 4y
L AL 6 B K= (A632)
#fh : Prof. Renat Sabirianov

(University of Nebraska)

W H : Ferroelectricity and Spintronics at Nanoscale

Ferroelectric materials are very promising for various technological applications such as dynamicrandom access
memories and non-volatile binary data storage media. A continuing demand to further miniaturize electronic devices
brings up a problem of the existence of ferroelectricity on a nanometre scale. Recent experimental results emonstrate
that in thin films ferroelectricity persists down to film thickness of a few unit cells, which opens an avenue for novel
electronic devices based on ultrathin ferroelectrics. These findings raise a question about factors controlling ferro-
electricity and the nature of the ferroelectric state at the nanoscale. I will discuss a first-principles study of ferro-

electric thin films placed between two metal electrodes, either SrRuOs or Pt. The results show that bonding at the
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ferroelectric-metal interface imposes severe constraints on the displacement of atoms, destroying the bulk tetragonal
soft mode in thin ferroelectric films. This does not, however, quench local polarization. Although the critical thickness
for the net polarization of the KNbOs film, for example, is finite — about 1 nm for Pt and 1.8 nm for SrRuOs electrodes
— local polarization persists down to thickness of a unit cell.[1] The oppositely-oriented dipole moments at the two
interfaces have opposite directions for Pt and SrRuQOs electrodes, making the potential profile asymmetric in ferro-
electric junctions with different electrodes. These metal/ferroelectric/metal junctions may exhibit bi-stable resistive
switching with resistances in low and high resistance states differ by orders of magnitude.[2] These results are en-
couraging in view of potential applications of ferroelectric tunnel junctions as a two-terminal non-volatile memory
device. Using magnetic electrodes gives a possibility of forming 4-state logic devices. I will discuss the similarities and

differences of such devices based on ferroelectric and electroresistive oxide tunnel junctions.[3]

[1] Chun-gang Duan, R. F. Sabiryanov, W.-N. Mei, S. S. Jaswal,and E. Y. Tsymbal,” Interface-Controlled
Ferroelectricity at the Nanoscale”, Nano Letters, 6, 483 (2006)

[2] M. Ye. Zhuravlev, R. F. Sabirianov, S. S. Jaswal,and E. Y. Tsymbal, "Giant Electroresistance in Ferroelectric
Tunnel Junctions”, Phys. Rev. Lett. 94, 246802 (2005)

[3] A. Sokolov, R.F. Sabirianov, I.F. Sabirianov, B. Doudin, “Magnetic nano-filaments as model systems for

electro-resistance switching with magneto-resistance signature”, submitted

HIEF : 2008 4E8 H 26 H (K) P& 11 30 47 ~'F 2 IFf 40 43
D TR AR 6 B Kal#EE (A632)
%l : Prof. Han Woong Yeom
(Institute of Physics and Applied Physics, Yonsei University)
#H : Atomic Wires on Surfaces - metal-insulating transitions and electron correlation
®E:

During last ten years, we have studied the electronic structures of metallic atomic wire arrays self-assembled on
silicon surfaces [1-8]. The motivations are twofold; (i) these systems might be exploited in future nano- or molecu-
lar-scale device architectures and (ii) they may be useful as a new class of model systems for the investigation of
physics of low dimensional electrons. The systems investigated are 4x1-In [1-3], 5x2-Au [4, 5] reconstructions on flat
Si(111) and Au-induced 1D structures on vicinal Si(111) such as Si(5653), Si(557), and Si(5 5 12) [6, 7]. These systems
feature well-defined 1D electron bands with partial fillings and Peierls-type metal-insulator transitions by strong
electron-lattice interactions [1-3, 6, 7]. The importance of defects was also noticed and the controllable defect could be
used to tune the electronic bands systematically [4, 5]. Very recently, we also found the signatures of electron corre-

lation, which leads to the non Fermi liquid behaviors as expected for 1D metal [8, 9].

References

[1] H. W. Yeom et al., PRL 82, 4898 (1999). [7] J. R. Ahn et al., PRL 91, 196403 (2003).
[2] J. R. Ahn et al., PRL 93, 106401 (2004). [8] K. S. Kim et al., PRL 99, 196804 (2007).
[3] S. dJ. Park et al., PRL 95, 126102 (2005). [9] K. S. Kim et al., PRL submitted (2008).
[4] W. H. Choi et al., PRL 100, 126801 (2008). [10] S. H. Kim et al., PRB submitted (2008).
[56] P. G. Kang et al., PRL 100, 146103 (2008). [11]] S. H. Kim et al., to be submitted (2007).

[6] J. R. Ahn et al., PRL 95, 196402 (2005).

35



N

QFATHMED
O PFak204E 8 A 1 HAHF
(8% HD

K 4 /S - L & Z 5 N %

BOmE R aL | HREERES P T e R | RACR SR BT SERTHERIR 2 &

O Pri204 8 H3LHNF
(FE )

K 4 [/ - B 4 2z %5 N %

PN /| J A= R By #o | MSEATEBREAMHE - MPBHREEERE  TAERTIEE A~

O Frk204:9 A 1 HAHF

(8 HD
K % Bt & B 4 % o®B AN K
AN OB TSmO e e 2 | MSHATBUENPERBANG EIIIERT  EENFEEN G

O Pk204E 9 A30H 1

(5 )
K % B & B 4 2z 5 N %
oA Bl | MRPRERBEAIERFFE AT By # | SERSIRIER B E BT ER R~
By e 3C | BRI R AR e A By #H | BRERRSEERSAEMEBERE ~
L. B | BRI P R R e p PRIk | AR A EE B o & —

36



FERRFEDTEM R BEA RS ITDONT

TRICEVIBOAF 2\ UET, WEE ORI, WEEDISHEBRO N LET,

it

1. WFEEMASERS L OAEANEEK
T R — )VPERFZEERRT (U v T~ —RgEE)  Bi#E 1 4
2. MFIENE

ARG TR L —F— 2 IO - RHREC X DB, ~7 oirs, BLWERET A 23 X Ok T/
REXEDVERL - DI 2AT > TV D, WIEORMERMIC I3 m ALY 0 —7, X BT L D MM, HRHR% Ok,
BHE. A A AL Y OEBRIOTIEEZ I D, AT, HEIER, REREOEEEEN, B OWERE 7-IRIE
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