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Behavior of vacancies in aluminum alloys observed by positron annihilation
spectroscopy

HFERHR, ARG
e PN NS TR 2 P e
K. Inoue and Y. Shirai
Department of Materials Science and Engineering, Kyoto University

Positron, the anti-particle of electron, is a very sensitive probe for vacancy-type defects in materials. Annealing
behavior of vacancies in aluminum alloys was investigated by positron annihilation spectroscopy. Thermal
vacancies were introduced by water-quenching and subsequent isochronal annealing was done. By measuring
annealing-temperature dependence of mean positron lifetime, it was clearly observed the stability of

vacancy-solute complexes.

1. [ZC®IC

THAI=U 5 (Al) AEORSHMELIT, JR-ZEHANREFAE R 28, WEIR 7 7 A4 —X
WRZE - WENTHWZ KT 28R TH L. WERT (BHY) OIHOREL, SePIcFET 25
TZELOBEIZHSIT D, Led - T, RS LAEER O TR ERIC X > THRHHIZ RS S 4
T RAZEFUC SR SN TW D, ZDT2s), RNBIEDXRT 7 AZBFET H7-011E, B 122
LOZEEZONWTID Z ENEETHD.

BB IR D () F ) A— RV AR — L DZE AR AR (RFZ25L - 22 ALK - RA
R, BE(75) ZHRed CTRE L <BET 5. FRC, JRTZEALOFmEINT & L CHE T IERIEITME O
WEENZA LTS, AFCIE, BE - ERE TR AIG ST OJRFZ2 LN OV TR T 5.

2. [BEFHRE

B 1L ORRL - Ch Y, B LM UEE, I 50EMERFD. MEHIAS T 5 LAk
DEAD1DEXHHERL y AT 5. ZOMHEERy a2 2 L1k - T, IHBANCEE 153
FAE LT A R OEAIRIEAZ T2 FIEDE HRIE TH D [1-3]. MEHIAS L7-BE 135 ps
OFIRFHICEML L, WHIRE TOM (RJEH CIIdE ps FRE O FEMm), M % 100 nm FREEPEAL L
T, BETOHERFTFAT—NLOW A N LEDLSL. BETNZEOYA MR 52210
TELTHIL, ZOYA NOEHRE R 7o y #RE T3 5.

B - DI & 72 A N OSBRI 22BN ZEfLBUR T d B [4]. B OBFE I IE DO ERT D 2 AZJF T
Ene s —a U RKFENEZ T D700, RTEORWETZEIR0EDEAER (RA R) ClI5E O
CHRT v VIS IR0, BETFRE IS, £ 2 CTEFENERT 5. 2ot sn
BHIHW y BRDS, ZBAURIEZ O T OERE G 2 TNb. ZEABRUKRMEOWIETE: & L TOBE 7



BAEL, BFEFAEVIER TR SND Z &, Z2LOFERN yRICE > Tz bbb 2 L,
HIERA T CTh D 2 & 72 BN FHf A R0,

PR IHBGAIIT T & U CHEE T Hmis, R T HREREER v 77 —IR23 Y (CDB) #£03%5%.
e AR, Bl OSMEHCAS LT B BT L XHEIR T 5 £ TORMZEA~Y ML HIET D
L& T, L UTEAMKK O HESLEGE BT D16 WA 5415, CDB A EF L ik
THHFONKE T OEBESMERET D LICL-T, BETHEY A b CEALRKMEH) o
LRI ARETH 5.

2.1. BEEFFmE

BorEE - DML, BT ONEOEEEIK BT 5. 22N TITHEME T & 72 5B DO
FEEDPMERNO T, B2 2S5 & 20HFmITRE< 2D, X112 Al FOTERRES & HAEFLIZ
BT DWE OB E A 2T [5]. Al HOBGE X, 5EekmDBa, Bk HEZ DEERDOPZIT
LR T L D IS 1N E TR’ R b m <, B & USRI d D58 E 1 & xhEM L,
Z OGBS N DBE T HMIB L E 160ps THD. —F, FTEILoZOEA R EA 4 ik
BRI ET D &, BT
ZZiTiEsn, ZOMBICREL, £ e A B7ey|
DALE TEA & XHEET 5. Al O
ZEfLh O, BELZ 230ps T
BV, FEEFERTE VK70 ps K O[6].
F7z, ZEABURKEOBEEEED & < 72V BR
D () 100 ppm LAT), BoEEF D2 K
Fa~FfisE L L 7 TOMRITHRET 5
DT, ZEAFIRKERZNNZE, FRUTxt I5%E FFdn~160ps [ FFan~230ps
ST A EEARSNEL 725, =5 LT K1 AIFOBEFORE GHE) . 5efbahd JOHZE L
Fef| FIR DB R T B A E S (BT D (100) M EOBE OB .
nb.

2.2. GEFHRERBEE Y TS5—EMNY (CDB) &

B - & IS D TIEEI &2 o TV D728, HI Yy RO RALF—IE Ry 7T —ZhRIC LY
DIMNIENT 5. CDBIEIE, BEFNES L HERT 2RI SND 2 RO y RO F L F—%
[FRFAES 5 2 & Ty f-E et odEE &M CREMICE FOEEE M0 & R D) 2520 Tk
Thod. ZOFEOFHIL, mESEFERZRET 22 ENARRIEThD. ZOmEdEEX
F & UTWE AT 2P EF OER RO 2 K L T D, (Wi 1 X 5EZE R TR R
JTEL TV 5728, RifEMREIC LY, HE &2 CIIRAW I &2 F50) . NEE T OIETh R
IIAEEIREE L ERE B IC o £ VKT LEEA Th 572, CDBIEIZ L - THE - 0NHIRT 291
ks DILEGHT ATREIZ 72 5[ 7).
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BHZE5|& L, v/ %y FCEESNZEHANDEY 77 VAR T SslEh, IFoBEEIcE
v hEND. Wb E LIk, NEE KRKIEDT VI HATHTZ L, EKOF— kL7 2B %,
EHIZv 7%y ba2ITT. BWEHIEBE TL, EFORMIBICEE ANLILD. BEATURIE, #Al
DEFETE20 CITHHE LT-faf K %E, G805 I0KKE AWz, ZoFZRWvIuUE, mEEX
< EHEBEAIVIREBZ 152 Z LN TE D,

BREZEZIUHMRIR CRIET 235603 5 DT, WERREA EiF 5 2 &7e <, MR TREHEIIET v
Y=y NTAMERD D, ZODIL, K3 IRT XY, TAT7a—X A TOWRKERY 7
AT ALy FaAE LT, WRERII N T VAT 7 —F 2a—T 2 &k » THRIKERERE ) DAKIE )
n, B cRIbENDG. ZOEEH AEER L — ¥ —CHEDREICHIET S Z Lick->C, &
B L& — &3k A —E ORIl L.
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(99.999%) OFAl %, ARIATESS C 1 O

20 CORKBUKPIHEARL, -13C 75287C & 1800 l
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THEMERE LT, BE T A ORERE T 'ﬁ, T
1163 °C THY, HETORENEBOL LT ehae R [C)

TS, RIEEROBETAFMITN 200 pS 14 g s Al & ORAL0.018at%Sn T4
THY /7D 160ps L0 b, B2 paErda o Rk,

DIFHE SN TN D Z E3bind. HiIRLITIZA

BV T TR OB, B0 E 5 RIGETH, B - RT3 = & 2 BBR L



TWA. fili Al FOZEFIT==IRLL T CTBE) - EIL, —8X 2 IRKRMa & L TishiLv— 7 2T 5.

5. AlhDEAEHICEZ HBERTFOHE (Sn DOFI)

WERTL, JRTEAOBEIRO CREREEL 52 5. 22T, AlAEORBEICRE 7
BhFRZEFEFO, Sn OFlZRT. X412, Fid Al-Sn A4 (A1-0.018at%Sn) H DS ZEFLOSERREIC
o [ME B 2R T. f AL OBA L, Sn iR OBEZ K LT, TR DI, ABEE‘ED
EAS Sn BT DA, K1230ps E@EVUETH S, ZOFRIE, BEIAL TV D Sn i+ & JRFZEFL0iE
WFIAMERA OSSR, ZEOFTZE0NHEE SN2 TH 5. IEIMEIRE T Al FUSTERL S L7 B0Fr
JRFZ2 L, BT U 7 ICHZ L9 LIEERT 208, 0@ CREE Sn B LG L, Bk X
N5, ZOH, fiAl OEE LT D &, 1T DICEEOFRTZHPMEFICHE S T0D. £
72, 1T & A & DOBFEZE AL — 2 LR EE AR O TREHIZHE ST 5720, [HE X
(EIF 230 ps (ZHIFN L TV D, Al FIOJFF-22 7L & [ Sn i1 & OFRVHEAERIE, £ 0% DBIHEZEE)
ICHEICHIREICBIAL TV D, 7, B4 0650372 K 5 ICHUREZEFLIT Sn 112l < 80 C AT E
TREITE 2. Ziud, 20 CTHZLABEIT Ol Al D56 L RESRRD. ZO%BETF2E4L
& Sn UM AMENZFD, 170 CHHET—EEEMR LR/ Licdh &, 170 CEl Thb ko
< KREOBFIZEFLAEE - HIRIZA2 D . KIRRZH CTIIRN 2B S5 Sn J72A3, iR ClIdT
HaEtEd 2 WfF SN 52, ZOEIZZ ZICdH 5. DT 180 at ppm DIAE 2SI L 727217 T,
JRF-Z2FLORBENREL DS 200 C & EA-THBAIE, 2L E Sn JiF & OEHEFAMFEALSMNIH Y 15
RN, (ORFEBREA: TR 22 FL ORI TE | ppm DA —F TV, 180 at ppm D Sn JiLF-7> 5 FE431 2
W75 2T 5.)

6. AlFRDZEIEECEZ HTHOEE (Cu DHI)
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i W5, ZopZE DIRFE I, Al S

WFEZ LTV D ‘ BB OIEE X BrEiE iﬁﬁ:&ﬁ[c]

SIRLL T CZALBEIT SHl Al O%E (X PRV S —
. X5 &m < Al-4mass%Cu (23T 5 YRR+

4) 1ZHAT 100 CRES. LinL, ik :

Sk PRI B OB .

Al-Sn AeD%E (X4) 1ITt~% &, 100 °C

UEEW. ©2F Y, AlFO Cu i b2 e G r X —%F L, Z4LOBENRE & miRMlicy ~7
FEELR, TOREE, Sn FFOHGAEIZEREITRNI LZRLTND. 400 CELEIZABND
SRR FF O LAY, ABEMIRE ST D EERZE LA, UM SN T 572D Th
%. ZOMOEEFEIR TOEIEHLMNIT D701, K612, 260 CIlZHI) 5 CDB IEIC L ZiEdh &
AT OFERZHE Cu OFER: 25 % ITHi/ER) EITRT. K61, K<BEEZE Shiz AlD CDB



AT MIZx T 5 Al-4mass%Cu 5 42
(260 “C BEStZLEY) TD CDB A7 hLDL
KR TH D, ZhiE, A7 MLoRA Y
v N TTEHB L STz Al-4mass%Cu 54281
% CDB A7 k)L N(p)%, FUE L 72 5 e[
K Td % Al D CDB A7 kL Ny(p) CEIV &
L7cb?d, SF Y R Rp)= N(p)/ No(p)
ThbH. EEEEFEKIZBNT Rp)B—ET
HIUX, BrEIIEREE Lok R U IR
DEFOREBWELTNDZ EERL, —F
TRRFIUE, AL LI nR AN OTEOE
TEWHBE LTS Z LA EWT 5. mEb)E
EI O RO RII CREETHY, £
DRI B BGEF DHIR S DHHFOEFDE
THILHEDORENREE 705, & 2 Truskdh
BROFRICIER T 5 &, EiEEhEH S OF
HIFROFARIIHE Cu OIZ DO LD TH Y, B
F73 Cu OWEFLEHBRL TS Z L &R
LT 5. Cu & OVEIERZ EERHET 5 72912,
CDB A7 b VEKIZRTT 2 Cu & DOIHEIRIC
U7 e E B BRI (12~20%107me : [ 6 &
) OEG % £ >T W-parameter % [X] 7 12777
100 °C & Tl, Z24L-Cu DEAIROE 9
%2 VRIS LT, Cu & OHEBEEIS AT
575, 150 CLLETIE, 22475 Cu JiF 2 1E T,
Cu DNTHZTERR L, % ZIZBE T i S
N5, Culfit & OMEEEIGN EHT 5.
250 ‘C LA LTI OB LT 1z
B, Cu i+ & OHEBEEIE DA L, 400 C LA

= Pure Cu (*0.25
® Al-dmass%Cu 1

‘ ittt

HEHHE

FAI

o 10 20 30 40
HEENE [10°mc]

6 AlLIZKT 2D Cu () 36 K1Y Al-4mass%Cu % 75
% 260 °C £ CTRERI (FBJL) o CDB HEEMiFR. Cu
DREERFEN D, R OIRIEE 25 % ([ZHE/ R
LTW5.

0.026 — T
. o .
% 0.024 . P
g 0.0221 b . -
g HHZ. ..I ¢ ..
L *
0.018} oo
100 200 300 400 300
PEBLREE [C)

47 2 &z Al-4mass%Cu FIZH1T H5E - &
Cu DWHE T & OVHIEEIA % 779 W-parameter D4
PHIREE AT

D PR ADIL, BOEEZEALN, FOZEA-Cu OEAEL L THEBITICHE SNA7-0Th 5.
BT EFHEMOMER L L<KISLTWA. 2O X HICHETFHm L CDB E2HTAZ &
T, ZEALEEEN S IR, EALEIBSCHT I BT A ER LS D Z ENARETH B.

1. F&®H

ZITE, TS =0 LEEDEHEEAR

H. ==
e,

FAHIRIE CAT AR OW TR, B F1Hb

HEIE, @BICRST, HEESLET Iy 7 AR EORMBRIEICGEN TE, SR CIEMEE & v D R
WaFio. TOW, Fa 2B TOXRKEGEHEICHW DI TWD. E7RiETIE, BREHLR S
DRMZEE 22 D% TR 5 2 & bIThb T s, AROERPBIfFISND.
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Direct Multiple Arylation of Functional Aromatics

Eoesetss, RZAE L
FERZFR B S e b B
H. Yorimitsu and A. Osuka
Department of Chemistry, Graduate School of Science, Kyoto University

Peripheral arylation of functional aromatic nuclei can customize the electronic and steric natures of the parent
nuclei through extension of -conjugation, thereby being useful in pursuing new advanced materials. We disclose that
state-of-the-art palladium-catalyzed direct arylation is applicable to modification of functional aromatics such as
tetrathiafulvalene and porphyrins as a much more efficient method than the well-known cross-coupling strategy.

1. [FL®IC

B UOEERBIGO B, TUEEDNLE ZDONE L1210 TR, Bl T OREARIES
BEFERENE S T ORIHICERET 5. ZTORE26IR7 aAh v 7 ) VI RIGTHA H[1,2]. REHHE
BB SUGH &SRB T 1 7 A % BB RAMETAE TIZRIG S/ 57210 C, BIEICIRFE-
RFBHFES EHFCTE D, FHIET U =L OEREE L TER b BADDEFEEOE WG TH Y,
FEABAND A0 2R 724 B CIIRBFSAR R E R, BERetEa s 7 v 20 » 77 o VRIS %R
AL TLEMIZER STV .

WA, HEBRIKFEKRFBREGOERET VU — LSRN a2 o7 ) I ROSICRD S FiEE LT
HREE LWBEZET D (K1) [5-11]. BE#ET UV —UELTlE, MGEFZTRTHZ 81280,
KRB EREBRUCAI TIER SRS T 2 FEBRZBEHE A a7 AT ) =V ERIRSED ZENTE
H. IaR YT Y T OSIBE IR ARG RSUGH A & 5 OIS 2 BN e, SR
FEOIMEC L DN €T U — VAN FREE 725, £, a2y 7 ) U7 ROGT UIE LIZRH
LR DEREBEISAOT a ~ 2 U R (KSR #BE LR TRV, ZRORFIRHE
%ﬁ%#éﬁ%%?é%K%%@W%@ﬁhﬁ%ﬁf%6

Foxld, Jox BEBROYE - ETIERRA AT 2 o RO EIDEIC T U — VA AT UL,
RHE DRFEZTE DS Lo DT HER %H@f%,%%ﬁwﬁﬁn W R TahR L ATEL L
B2, OB, RT Uy A J:éﬁ;aﬁk?’?rftA@ﬁﬁﬁ?ﬁ@)‘ U MERKIREN LS E
7 U= BE AU, BESERE T o WERR RS A KILCERT L, 2R n RN +7 477
AR TE D BRI

©\ _ PdorNicat. O . PdorNicat. @\
@ Cross-coupling O Direct arylation O
=1, Br, Cl, etc.
Mg Li, Zn Sn, B, Si, etc.

1 7aRd o7 o TG & RFBIRFEREE DEHET V) —/ b
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2. TTFOE#ET')—ILE

TTF FHERII T L7 ha=J AO@EEREDS 1L L TERZ4ED TV 5[12-14]. TTF OJEN
A o IR TEMT UL, TTF BHICHRT 2D BB L, W72 BRe DR B IR T &
%. TTF DALHERTCTIL, 7 a A v 7Y U T IROSPMEREO @ OME—DFIEE S 2 H[15]. L7
NG, ZOBEMICITZEMEE LINRNTH D T, FMEEIH 2R Lz ndfmo—%
PLRIIREE 2RO 5. FexlE, TTFJEOEIC n iR =y b 2RI BAT L FELMHILT L,
IRFIKFERES DEHET V) —MBIZ OV THRERT 21T - 72[16].

BRETORER, T V0 LA REEE U L EHAGDED L, WFRE TIF OEHET Y —/ b
T D2 LRV Lz, BRI, BE7 VU — Ukt LT EOFE N7 T AL N tert-
TFIVKRAT 4> HBE M, 3YEDREE 7 MEAET, 2.5 %80 TTF Z&Ejt THF H 3 FEFEH S
®oE, /7 V=V TIF1 BHREOIHETHE LN (F1). REEHGSHIALS, a7 ) —
NEEDOBEANFRETH 5.

#£1 TIFOE/ 7V — b7 b 77 U —ik

cat. Pd(OAc), cat. Pd(OAc),
cat. PtBUS‘HBF4 cat. PtBUS'HBF4

s s j/ A" Ar-Br, Cs,COs5 S: :S j Ar-Br, Cs,CO;3 ArI S> :<SIEN
[Sﬁs I - THF, I'eﬂUX, 3h [S s | THF or dioxane i} Ar S S Ar
] 2

reflux, 12-24 h

Ar 1  Conditions yield /% 2 Conditions yield /%
C¢Hs4-Me la A 50 2a B, THF, 15h 97
2-naphthyl b A 53 2b B, THF, 18h 85
C¢Hy4-F Ic A 51 2¢ B, THF,24h 60
C¢H;4-OMe 1d A 48 2d B, dioxane,22h 78
C¢Hs-4-NMe, le A 42 2¢e B, dioxane,22h 60
Ce¢Hs4-CO,Et 1f A 64 2f C,THF,15h 91
C¢Hs4-NO, 1g A 60 2g¢ C,THF, 18h 60
Ce¢Hs-3-OMe 1h A 64 2h B, THF,24h 86
CeHy-3-CF; i A 56 2i B, THF,24h 86
C¢Hs4-CN j A 50 2j  C,dioxane, 13 h 60

Conditions A: 5 mol% Pd(OAc),, 15 mol% PBuz*HBF,, 3 equiv Cs,COs, 2.5 equiv TTF for 1 equiv ArBr.
Conditions B: 25 mol% Pd(OAc),, 75 mol% PBus*HBF,, 5 equiv Cs,COs3, 5 equiv ArBr for 1 equiv TTF.
Conditions C: 30 mol% Pd(OAc),, 90 mol% PBuz*HBF,, 6 equiv Cs,COs, 5 equiv ArBr for 1 equiv TTF.

1 OUERPREEIC S EFE > TWDDIEERET V — /b D SISEIEEBE N DT TIERY. 7 U —L
fEONENRRTE D0, /T V=L TRIGZE LD L ORKEETHY, 7V —AROA K
ERHICERWEOTH D, EEE, BRIEORLT Y —LE TIFZKG6EE5 L, 7 877V —ib
R2DPEPERTHE LN ). 1EREICL DT 77 U —/L TTF OARITIRD ThEBEL, 205
BN 72N [17,18]. AFEEZHCIUTEHT 77 V—V TTF 74 77 U & —2RITHEET 5 2 &M
TX, TTF O HERE L LT TR Th 5.

/o7 b 41 UL TTF O X aE it ofs R 2 ~4 (X 2). BZICER LT Y —b
L, TTFREZ ST micxt LT 30° ~ 50° A LAV CALM LT D Z &btz (X 2b). Ptk
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Dihedral angle between the dithiole ring
and the benzene ring: 307 ~ 507

O HLS .
Mo sesgn  @=921T(HA  a=100750(14) R, =00342
. b= 115240 A B=105028(17) wh,=0008

Friclinic. -1 _ 15507 (6)A y=110659(17 GOF = 1.007

Il

42 7 F7 4~ UL TTF OfEGEEIE © (@) £ D, O)ND. (o) AZ v F 7, (d) € DILKIK

HENb OO, 7V — il TTF RS L QW AR R Cl . £z, mEHEHEL 3.5~40A
ThV, ZEOT V—NVERREVH L TWHICHED O, Hids RO AMER M < MR CREiE
LTCWBZEBRHLNE T (X 2cd).

7T U —VEED TTF D53 BRI B 2 5 508 A RN E T 5 < 7 U — /L TTFf R D54
AR AT MV OREELT o T2, —me@%Hﬂx&& v (1% 3a) (28T, 400 nm {131 & D
Rl RANCH8 <SRRI MBI Sz, ZOWRIAHHNTT U — Vi EOEBIEOE T RBIMER & E D
KOME&EV7%LTV<@W$%%ME._h%®&WWiTW#&£_%E?5Hmmb%
79~w%k:%@¢5IﬂMO«@%@’ﬁmTéwW?%é*&ﬁ%ﬁm%ﬁ%’iéﬁmﬁ%
CRVfERESNTNDS. Ko T, EHEEDOE KL WA E £ 512241 HOMO-LUMO D= /L ¥ —
%#ﬁ&bfn<;k#b#ot.*ﬁ,EE@%@&WZA7FW(I%)%ﬁék,%ﬁ@mé
MIOWIABRIERIE, —EREAOZE L TUEE A SRR LN, D%, —EHR LY
EHARIZE T D HOMO-LUMO MO =3 /L —2513, B HE 2 THAB) L. F5E, Hig
SR LAUE, B L TUEH(AD HOMO-LUMO X % v 712X K& 220820 2 L 23bh)s- T

w1 e MMaS Me '\l ..\v._-
T )| i1 B 5 ,_.,
I § o8 S 7’“‘,' [
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High Pressure Inductive Measurements using Anvil Cells
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1. Introduction

Many properties of correlated electron systems can be varied by changing the distance between the
constituent atoms. In the tight binding model, the hopping integral increases when this interatomic distance is
reduced. This could, for instance, lead to the formation of electronic bands, giving rise to a new, different state.
To manipulate the lattice spacing, pressure is a powerful tool; and devices have been developed to exert pressure
in a control manner.

Loosely speaking, there are two goals for high pressure research. The first is to discover interesting states by
mapping the high pressure phase diagram. This is related to the concept of ‘tuning’. By employing a set of tuning
parameters such as magnetic field, electric field, doping and pressure, the intricate electronic properties of the
system can be ‘fine tuned’, enabling the identification of exotic phases using the same sample. To this end, it is
useful to mention that a tuning parameter that does not break time reversal symmetry is particularly attractive —
and pressure is one such parameter — because by careful chemical synthesis, it is possible to engineer materials
with the ‘right’ starting lattice constants to mimic the state of interest. Magnetic field, which breaks time reversal
symmetry, does not offer the same luxury — for example, it is a nontrivial exercise to bring fractional quantum
Hall state back to zero field.

The second goal of this research is to conduct careful study of the high pressure phases discovered. To fulfil
this goal, one needs as many tools as possible in the high pressure toolbox. In addition, it is also appealing to be
able to reach pressures that are as high as possible. Therefore, pressure cells utilising diamond or Moissanite
anvils are the most common. In this article, 1
will describe some inductive experiments we
have performed [1-9] that have allowed us to
extract microscopic information of the high

pressure phase.

2. The preparation of the pressure cells

To perform inductive measurements, it

is highly desirable to have a coil which is

only slightly larger than the sample. In other o

) Figure 1. (a) A schematic diagram and (c) a photograph
words, the filling factor 7, defined as the showing the arrangement of the primary driving coil (1),
ratio of the sample volume to the volume of secondary pick-up coil (2) and the anvils (3). (b) A typical

the coil, should be as close to unity as pick-up coil with a diameter of 300 pm.



possible. This poses a challenge to high pressure works using anvil cells. To understand this challenge, we have
to understand the construction of the sample space for this type of pressure cell. First, a thin (metallic) disk is
pressed between the anvils so that it deforms plastically and more or less takes the shape of the anvil. After that, a
small hole is drilled at the centre of the deformed region. This ‘gasket’ hole, bounded at the top and bottom by
the anvils, is the sample space. Therefore, if a coil is placed around the anvil, one achieves a typical filling factor
of ~10°. To complicate the situation, the gasket material contributes background signals, making it difficult to
interpret the data obtained.

To overcome these issues, Alireza and Julian took a bold approach — they developed a technique to place a
tiny coil inside the gasket hole [10]. Briefly, a 10-turn coil with a diameter of about 300 um was wound using
small insulated copper wire. Two channels were carved on the gasket for placing the two legs of the coil, and the
channels were patched by Stycast 1266 epoxy. Figure 1 shows the photograph of the setup. This immediately
boosted the filling factor to 10™', and eliminated the background contribution significantly.

Although the technique was initially developed for detecting phase transitions, for instance superconducting
or ferromagnetic transitions [10], I will show in this article that this microcoil method can be adopted for other

microscopic measurements, such as the de Haas-van Alphen (dHvA) effect [1] and nuclear magnetic resonance

(NMR) [6,7]

3. The de Haas-van Alphen effect 00041 @ =

The existence of the Fermi surface is fj
arguably the best signature of a crystalline, 2 00054 E‘é
metallic state. The topography of the Fermi f: 2 G . _
surface is predominantly mapped by two 'é 0002 ® H‘&J 18
techniques:  angle-resolved  photoemission ;F? 5,
spectroscopy  (ARPES) and  quantum ;‘ ¥
oscillations such as the dHvVA effect. > 30 P 108 mK
Unfortunately, it is impossible to carry out - ! 0.55 GPa
ARPES under pressure. Therefore, to probe the o000 0 5 10 15 20 a5 1
electronic structure of correlated electron A Srecuency (KT}
systems under high pressure, the dHvA effect ambient B
stands out as a powerful technique. In addition i pras t
to gauging the size and the shape of Fermi E ii
surface sheets, this technique provides % 5“ EE“ |
sheet-resolved quasiparticle effective masses. . L] ) -
Impressive high pressure dHVA results have " g Al

already been obtained on various heavy

fermion systems using piston-cylinder pressure

cells [11], providing a wealth of information for

understanding the properties of these systems.
Very often, the phase of interest lies at the

part of the pressure phase diagram that is too

Figure 2. (Top panel) The dHVA signal of Sr,RuO, and its FFT
spectrum at 0.55 GPa, showing clearly all three branches of the
Fermi surface. (Bottom panel) The ambient pressure spectrum,
taken from [12], is shown for comparison. The Fermi surface of
Sr,RuQy is also displayed, showing the corresponding Fermi

surface branches.
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high for piston-cylinder pressure cells, which are limited to 3 — 4 GPa. Therefore, we are interested to perform
dHvA measurements using an anvil cell, which can reach much higher pressures. As a first step, we investigated
if it is feasible to perform the dHvA measurement using a 10-turn microcoil as a pickup coil.

Field modulation technique is a well-established method for the detection of dHVA signals [13]. A 140-turn
copper coil was placed around the anvil, outside the sample chamber, to provide a modulation field of ~5 G. With
this setup, clear dHVA signals have been observed for a few systems. Here we show the data obtained on a piece

of ultra-clean Sr,RuQ;, single crystal provided

by Y. Maeno’s group. The Fourier transform of ; ; T ' oK~
h
our data reveals several peaks — three of them |

1A
.« / |h'| \L
[ 1l | s 1 i
r‘.“’l"kﬂdw "‘rl1l|‘l‘"|tr|' 1‘1.' ||f|'”ﬂfl jm‘i'ﬂk a'ﬁr‘ M"‘WU ||1;I ¥ if '|| Ilhlr“l "ﬂﬂlﬁrﬂ. l‘\f\klrllllq"h'. _!!r.f\'m‘u‘l’\“\ﬂr 11.’,.,\1

. . . 67.00 6725 6750 67.75 6800 6825 6850 6875
excellent agreement with previous ambient f [MHz]

are fundamental frequencies that can be

uniquely assigned to the @, £ and y sheets, in

pressure dHvA works done under much

favourable conditions (larger crystals, larger ig F}:Ear' * . §
0.16 - ar ® 1
pickup coil with compensation scheme). In - Egp:‘ggﬂ 5t 2 . .’!
addition, the quasiparticle effective masses ' e | 8 @ .
0.42} I 0(2.3)
extracted by studying the temperature i s
— 010} m
. = | 1
dependence of dHvVA amplitudes are also & 008 | I T
consistent with earlier studies: m*/m, = 3.4 + 006l $
0.1, 70 £ 0.3 and 15.6 + 1.2 for o, S and y 0.04 . o) |
sheets, respectively [1]. Therefore, we believe 0.02 | . s Fha & b i |
fist there s o OPpOTIIY 0 e e g0 e e T 2 7 0
dHvVA effect at higher pressures using an anvil TIK]

cell.
Figure 3. (Top panel) 'O NMR spectrum of YBa,Cu,O

polycrystals at 6.3 GPa. (Bottom panel) Knight shift as a
4. Nuclear Magnetic Resonance function of temperature at various pressures. The temperature
NMR is a very powerful tool to study the independent shift comes from the apical O(1) nucleus, while

spin dynamics of correlated electron systems. 0(2,3) denotes shifts from the planar oxygen sites. The arrows

To perform NMR experiments, a tunable LC indicate the superconducting transition temperatures. The
. ambient pressure data from Ref. [14] are also shown for
resonator is constructed whose resonance )
. comparison.

frequency can be varied around the Larmor

frequency of the probe nucleus under investigation. The microcoil naturally provides the inductance L necessary
for the electrical resonator. On the other hand, the capacitive component is conveniently given by the

p P y g y

feedthrough wire of the pressure cell, which acts like a cylindrical capacitor. Therefore, the necessary ingredients

are in place to perform NMR experiments using anvil cells [6].

With this configuration, we have investigated various systems, including copper-based and iron-based
superconductors, materials that might be useful for hydrogen storage, as well as simple elements. To illustrate the
usefulness of the technique, I show the data collected on polycrystals of YBa,CusOg [7]. In copper oxide

superconductors, it is well known that an anomalous pseudogap phase exists on the underdoped side of the phase



diagram. Further doping the system closes the pseudogap. Applying pressure on underdoped cuprates raises the
superconducting critical temperature, in similar manner to hole doping. Therefore, it is natural to ask if the
pseudogap phase can be suppressed by pressure.

NMR Knight shift, a quantity which is proportional to the density of states, is a useful probe of the
pseudogap phase. In the normal state, Knight shift has a non-Pauli-like temperature dependence, characteristic of
a pseudogap behaviour. We performed 7O NMR on YBa,Cu,Og polycrystals at various pressures. Following
earlier works by Haase and coworkers [15,16], the Knight shift data shown in Figure 3 were analysed using the
linear combination of two susceptibilities y; and y,. It is found that the contribution from y;, which is
temperature dependent, decreases steadily at high pressures, while the contribution from the temperature
independent y», increases by a factor of 9 at 6.3 GPa, the highest pressure reached for this study. Hence, pressure
closes the pseudogap, and the large increase of the contribution from the Pauli-like susceptibility might explain
why pressure enhances the superconducting critical temperature of YBa,CuyOg so much.

In addition, we have studied elemental aluminium up to 10.1 GPa. We found a rapid suppression of the
density of states at high pressure, which is consistent with a high pressure Lifshitz transition where some Fermi

surface sheets disappear [17].

V77—
5. Mapping the phase diagram o _
As mentioned earlier, this technique was

initially developed to detect ferromagnetic and 10 -
superconducting transitions. Originally, the cell 20 |
was configured in the mutual inductance mode, I

. L -30 - 21.5 kbar
where a modulation coil similar to the T:E,‘ L H//ab-plane
configuration employed in Section 3 was in x 40—t
place. Using this configuration, we have ;f
recently constructed the high pressure phase or
diagram of BaFe,(As 4Py),, allowing the study 10 _
of the interplay between chemical and physical L , /
pressures [3], and quasi-skutterudite compound -20 -
(Ca;xSry)slrySny;, where we identified a I H//c-axis
superlattice quantum critical point beneath the -300 ' 5I . 1|0 ' 1l5 ' 2|0 ' 2l5 ' 30
superconducting dome [9]. Temperature (K)

Wh di d th figuration fi
e we discussed te conhigutation tot Figure 4. Temperature dependence of the resonant frequency of

NMR experiments in the preceding section, we a high pressure resonator containing a single crystal of

mentioned the need of building an LC resonator. BaFe)(Asg6sPo3s)2 at 2.15 GPa with magnetic field applied along
In fact, we can also detect phase transition  (a) the ab plane and (b) the c axis.

using the microcoil configured in the resonator

mode, simply by tracking the resonant frequency of the resonator. The resonant frequency of a simple parallel LC
circuit is given by 27zf =1/ NLC . When a sample is inserted into a coil, its inductance is given
by L = L,(1+ 1y), where L is the inductance of the coil without any sample, 7 is the filling factor as defined

in Section 2, and y is the susceptibility of the sample. Therefore, when phase transition occurs, the resonant
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frequency alters correspondingly due to the change in y. This technique is particularly sensitive to
superconducting transitions, where the change in y is of the order of unity, and the resonant frequency increases
upon entering the superconducting state. We show in Figure 4 some example traces collected on
BaFe;(AspssPo3s)2, @ superconductor with a critical temperature of 31 K, where we studied the anisotropic

superconducting properties as a function of pressure [4].

6. Future prospects and conclusions

The high pressure LC resonator described above
operates in the radiofrequency range. Incidentally, the
tunnel diode oscillator (TDO), a powerful method to
probe the symmetry of the superconducting gap functions,

also operates in the same frequency range. Naturally, one

would like to ask if it is possible to incorporate a tunnel Figure 5. Photograph showing the interior of a

diode in series with our LC tank circuit, hence enabling uniaxial pressure cell. The crystal was polished to
the study of superconducting gap symmetry under expose the crystallographic plane in such a way
pressure. This is indeed a subject for future that pressure can be applied along the ab plane.

investigations. The bottom piston is shown. The coil, which is

slightly thinner than the crystal, has a diameter of

So far, the article has only dealt with the situation
1.5 mm (Picture credit: H. Taniguchi)

where the pressure environment is hydrostatic, or at least

quasi-hydrostatic. One could also apply force only along one particular direction, giving rise to uniaxial pressure
effect. For low dimensional materials with anisotropic compressibility, uniaxial pressure can give drastically
different results. To take an example, while hydrostastic pressure depresses the superconducting critical
temperature of Sr,RuQy, uniaxial pressure enhances it [18].

Recently, in collaboration with H. Taniguchi and Y. Maeno of Kyoto University, a uniaxial pressure cell was
designed to perform inductive measurements. A pickup coil was installed inside the pressure cell around the
sample, thereby ensuring a good filling factor. It is hoped that in the near future, the high pressure experiments
described in this article can also be carried out under uniaxial pressure.

In summary, I have discussed various aspects of inductive measurements currently being carried out under
pressure using anvil cells. I have given examples from the de Haas-van Alphen effect, nuclear magnetic
resonance as well as the mapping of the phase diagram using the microcoil technique. With suitable
modifications, other physical properties, eg. penetration depth of superconductors, can also be measured under

pressure, allowing detailed studies of exotic states that arise at high pressures.
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P11 Superfluid ®He in networked confined geometry
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Superfluid *He has a long coherence length, which changes from 20 nm to 100 nm in bulk while
pressure changes from 34 bar to 0 bar. In order to study superfluid *He in confined geometry, we
need a sample space the size of which is the same order as a coherence length of superfluid *He.
Until now, it was difficult to get such a sample. Recently, we found the appropriate porous glass.
Generally speaking, in confined geometry, liquid *He shows a T, reduction as a size effect. In
addition to a size effect, since narrow channels are connected randomly with each other in our
sample, in some of the joint, Josephson junction might be formed in order to achieve consistency of
the phase among multiply connected channels. In this media, an additional T, reduction might be
observed because of the Josephson network. Moreover, when the pore size and coherence length are
in the appropriate range, a localized Cooper pair might be formed. In this state, the Cooper pair is
formed without macroscopic coherence. Since *He has a spin, we might be able to get microscopic
information about superfluid *He in confined geometry by NMR measurement. We will report a

progress of this research project.
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DONENIEE X 0 BENL - TR Akt OV V(b ZMflT 25 Z L2 R L7z, ZOBROREL
1%, A4,7,10,13,16,19 DT _XTO _HEEENMLETHo7-. ZOBICIHITLT, HE—
DHA 7217 25 Hia o B st 298 < 3N L7=. DHA 1%, BAOEMAIZE-> T UIE LISE
= BRI AR AL O B E AL 22 & B NI L7228, Moo REEE b [REE RS RN, ZofE
HOBEFEIH~DF G IS W EB o Tz. BfEFK 21X, Akt UV B bax H7-5637k
ARA ) F RICRIT DR %/%EH L, DHA DX —47 v &R DiIABZOOHDLH 5.

P20 #Hi—RTBIEZEF(TMTSF:CI0, DBEEHKRFEH & J

BRELE y
K2 #EE® RSP PUFE °, Klaus Bechgaard °, Denis Jérome ©
PHERRT: BUEMRERL BT B W — o iy
PaRUN—= R R R

E-mail : yonezawa@scphys.kyoto-u.ac.jp

3 HEER(TMTSF),X (X = PFg, ClOy, etc.) 135 LRI TR S 7= G O FBIRER &
LTHLTHD. £, B RTWNREBEEZFOZ L0, MR OBIBEHE N FE
THZEREND, RRTHECRE R B R T 2 FERERM OBRE 3 B L TV 5 ATRE
PERFER S C & 7.

Ferid, Ht pg ORBIOBEE C ZUETX ZEKREAREN AL, ¥ETTHE
(R84 7R3 (TMTSF),C104 Ol B B ft O W55 M B o R FE BRI E 2 VT, 2 DR O IRE
BLOFREREOHIEZIT > TE . BREREIZBW L, AR BEORY 8K
OB ST AT B E Y v v 7 OB r SOFEEZE S RB T HIREVEZBI L-. 2
DFERIL, (TMTSF),Cl04 DABAE NIRRT THH Z L 2 Rm L TW5. E£2, Win
HORIETIE, RIRICBWT O BZEBIRSDENVERTZERDoT. ZOZ EIEZ
DR CTHSEED ENEELEFZH o TNDHZ LERLTND.

ARETIIIND OFRERNT 5.
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P21 |- RFTELEFHR Ce(Fer-Ru)PO M 31P-NMR
AEJERAE 0, 7 A 0, AR ©, BOSHIERE ©, fhsES—
IS S IS S /B S Y/ S R /B S S
°JST-TRIP, © BJis K2
E-mail : shunsaku@scphys.kyoto-u.ac.jp

CeFePO, CeRuPO [F8kRIBISER LaFeAs(O,F,) & [A U koot D
OGRS 2 FFOME TH D, CeFePO [HKIR D F Y LERELAS 700
mJ/molK? & K& pfliz b OBEWEFRWETHY, ¥t T

TR TH D, —JF, CeRuPO IE Tewe = 15 K, ITRRIRFE Ty ~ | Cofano

10K O EWVESFRYE TH 5. oL, .
Fox XEORALERERIT 594 h o7 R EBINO L X2k 2 [ 5 o |
THAELETEME VN OMELZ AN T KTEVETR $ (e éi?; )

Ce(Fe,Ru)PO DGR TORMSREIC OV THIEEZT > TS, v [ HFwee ¥ ]
CeFePO (BN Tli(a) ab ENICHES & 0 M A O F 4T HHET | LA
AWARLD & TR DR BB H RIS Ret | A T
SBEVERTIE (K1), (b)A F RSB Femi i .dagﬁﬁlr
BHSDEVRROND Z LB LTz, £72 Fe %4 bo 00
Ru % 25% K—7 L7 sBHC B T T MBS & X 455 it

SR (Tewe ~ 3 K) Tl B = & 2B Mz L. % Higaezag M1 "PNMR 26
BeiE AR L, COROE RISV CRRT 5. RAH ot CeFePO
’ DRI DB ATE
P22 Rashba #R¥#X E VEEHEERNGFEET KR
TTOREEE
ILE %% D. C. Peets®, M. Kriener®, Bi®FifE *
SRR BRAEAFTER B - BRI WS — ol
Yo I AT T I BRTERT, ¢ KBRS RE R R R RT
E-mail : geguchi@scphys.kyoto-u.ac.jp
Rashba MUECHFR A U ELEFE BAERIE, —8hJ7 [0 D B2 22 [ R HR BRI & FF 72 7 WG A
WCHEETDZERMLNTEY, WE @%ﬁ%%m@ﬁm%L%%o%TﬁT§<@ﬁﬁ
ﬁ%@iﬁ&ﬁ@ﬁé &R 7 o THEf S 4, RV TR 2R gE M T i T
Uﬂ 7o T A DT IV—T7TlX, o OWERED 5 HIEBRER CalrSi; O B
BHB _EJZIJJ L. ZOWED 7 =)L @I Ir-5d BF85E 12 SEd A R REE fE R
FIELTEY, £ Lo EER BN & znﬂ;ﬁf%ﬁézh
FIRB R ERIET HOICEHEN B NS, EREIZZ
i%%%ﬁwt%ﬁ%ﬁm;@,%%@%%%ﬁﬂ%%w
T2 JE TG 1> B 72 7o To ARG R O BT 70 2 5 B
BN 72 572 [3]. FEMT Y AT 5.

[1] E. Bauer et.al, Phys. Rev. Lett. 92, 027003 (2004).
[2] S. Fujimoto, J. Phys. Soc. Jpn. 76, 051008 (2007).

[3] G. Eguchi et.al, Phys. Rev. B 83, 024512 (2011). 1. {E®LL 7= CalrSi; HifE 5
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AR AR o, WEEHEAT o, HIFBEEZ o, AHE e, ZHIEK o, BEAR e,
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a UK BRI MBS B R MBS 0
b ERT: BN ER WE RS (MESR),
ALK & @A EHITSERT
E-mail : t.hattori@scphys.kyoto-u.ac.jp

Bz I TH D L FRFIOBEIC b e 5 WE UCoGe % BEREKALIBIEIZ X W #FFE L C
WS, ET, BEAKT 13T OlA LBIRENEVCOBEL TWH o TIERL, BSY
BoleHLWEREBE LTEFELTWDLZ EE2HG

. - s 12
ML, AT, ZOBBRRABEEOREA S =2 3| ucte ¢ | caxs
DERERICR S 5 LT AME (RS E) Tobo | BRI fﬂ ol e
ThDH T LEES LD, BRIEDE L BEEOBE 8 el
PEZ SN THE S IO D 5 < OBRAA SN THES, 3 ¥ s
IR ERIOTELE 10 THT B 1 LI ABI, 4% & e
DRBIEH AN = X AOPRICB O TEEREREH D g BN
LRBNG. MAT, ARMETOMALEILES §lnes ol 1 Ty, " &
DB AL IR IR RO AR -l Ca o o i 2"
0, ERABRELEDD B AROBESIES D, HARDBBDREE 1" (1)

1. BERERD & & RS OB IR

P24 HEEHFEDHEIZ & >T Ru BALWISHE SN 3 SHLEERS
A0 EE, B G, B CHES S K Goh MU, KB HEE Y
AR S0, RiER PO
RS BHEAOTIERE MBS - T BRI S B — o B
® Univ. of Cambridge, Cavendish Lab.
RESRT: SeumE R AR BT ER R
E-mail : taniguchi@scphys.kyoto-u.ac.jp

AV ZHIEBREAE SrRuO, °F v MEFR A CaRuO, D
ELEIRREIT, ARG LBURIC S R e B b2 4. il
DRI B IES e 5 L AR IOBIRE S RIS 5 Z & A
O, G O H1 T b R R FRIE DN B IR B OREICEHE T
bHEEADLND. BAITEXICHMEEZHEL > 5—
IR ) (—BIE) WAL, ZhUC kBB - | R
ERFED A E IR L T B, o0 1 2 3 4

N T (K}
ARFFE T, —IE T CORMBLER L OESKEILOH Ru LB & DIEIS B T

LOBIESIRZ /AT L, 2 OFFECH O N ERiE ok SuRuOs O ¢ 71k —HfEE ) T o
o 4 ¥iii - #E SIS (0.3 mA, 7 Hz).
LN, —HE T Ru (L TOBFREOLELZ#EwmT 5.
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P25 SkRIBIGE(KX BaFex(As1- P2 l2HIT3
L BnEDORE/HE

F Pt o s, e BIE, Al E S

AR RK S, N Y A i Y SRug 20

AR BIEOER WEE T B R MR —

R IR R RIS S —
E-mail : tiye@scphys.kyoto-u.ac.jp

T2 1T 8RR E IR BaFesy(As Py, DR &
HREIZ OV T NMR HEIZ L VTN D,
ARITZEWETREA Wiz b & L7 FE X
EROZEREEHLMILTE . KT, W
PEAE & BREAR OB FUALE T HREHZ BV T,
BEAE A& PR MR T E D SRR T — A
v N b O EOBREERE, T bbi
P & RSO E R 2B L2 (X 1(b))
[1]. S HICHBRREWZ L2, Brdisg e &b
IZHERE— A EBIHI SN D Z & 2B 6N
L7z (K 1(a) [1]. AEETIE, ZOBRFEHK
D IAF/EAIRRE & O BRABAREIR L i35 .
F7, EMHAEOHEN LS LN D BIREDE
T TR BT 2 I R O\ CiEiR T 5.

[1] T. Iye et al., J. Phys. Soc. Jpn. 81 (2012) 033701

P26

WD MRS Y OMRED ZME Y, A B, IR
INAJREE ©, KRR RERS be

R BEEORIER WE R T B R P

R RS BREERTIERL, © HAE RS RIRE v A —
E-mail : karube @scphys.kyoto-u.ac.jp

UCoAL I, c 5 1 T RRE DRSS 28T 5 2
LIZE 5T, BALIC AR ER RPN R oD A ¥
BEMEERRE & L 2 3. Z AV REME(PM) > & SR BE
(FM)~D 1 IRFHEERE TH 525, £ 12 K T 1 RFA#ER
BAR TR AR (CEP) 2 FF D, B R L0 BT
IXH RGN & TRRETE 2SI BN D REIRIC e B . 2
D2 BT EIR-IRIARIER & FERIC L < ElTn .

ABFFETIL UCoAl O A X M A2 35 1T 5 Bt
BROFN, BHEEE EENICHRDL 201,
UCoAl i 2 -V T AL D NMR 24T 72, ¢
5 ORS H SIRE T 2RI LN D, ¢ dildy
WO M, B E O ¢ A MOMKPHE S, & 1
BboE, ML, BRI NHERAKET
HHT DR LTI, BRTIL, JE-RIKER &
DOIHFES, FERIZOWVTIEL LS BB,

R
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1. BaFey(As75Po2s): (ZFI1T D (a) LK

FRFEAS & (b) (I T DOIRFEE R
T IBEERRRFFIREE, TH ISR
P A N OBIREEBIRE 2~

27A]-NMR Z U - UCoAl IZH 115 » S BB RIREZOWHE
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P27 5 SREIGEK Ax VoAl O NMR/NQR ZALV-HF%R

W Fegg Al D, a0, B B S, AR R S
W 5 — ¢, B ¢

SRR PLEEATSER MBS - THWEL SRR W o R R
WIPERF, PIST-TRIP, © HURWVEMF

E-mail : t-yamanaka@scphys.kyoto-u.ac.jp

5 DPAEAW AV>ALo(A = GaM\’myfiAM?H7Z$E¥MH6@®AW?HT.

A NFEF)PBRD T TICNEEINTEY, /TR IERIRENIC R - S Tons 7 v MY
VT ERRTEBZ BTV AHFigh[l]. FEBRIZ, 4=Ga, AlOSGE, 7y N 7R E
B2 ONDRFTNRIREIE— ROET IV (TA oA ET V) RN LEO v
— RO ENRESNTWDR]. £77, 4 FFOEFEEORD & & IO e —
Il & BIREERIRE TIN5 2 b HESNTEY[2], ZRHDFEFETT v MY v
T BB ICEOHENRS L Z EERRLTND.

BxlL, FANRFBRINODROEFYNEICG 2 DB ETD7-0, RFTHIZRRIE
T 5 NMR/NQR HIEZIT-72. A, = Gags DBt NMR 12O\ Tl Ga D A ¥ 8+
= UNT OWRERFED 35K fHIlc7 m— Rt —2 Z2F>2 A
EERH L. RO —2037 v MY U7 2R T EBIRER KOs)O 5
(T.=9.6 K) IZBWTHBHISHTWDZ LM DB[3], 4= GagsIZH =

WT, v b IBEET D —ODFHLE B X b, '
M HIL, NQR DFRL &, B/rd A4, ORBHIOWTOERT — f
A

ZuEHE L, A MNRFOERENCOWTHEmT 5.
[1] A.D. Caplin et al., Phys. Rev. Lett. 30 (1973) 1138.
[2] A. Onosaka, et. al., J. Phys. Soc. Jpn. 81 (2012) 023703. Fig.1: A V,Aly D—h
[3] M. Yoshida, et. al., Phys. Rev. Lett. 98 (2007) 197002.

P28 REV=FIEBIREE SroRuO, ALV
407y COER

LLIGE FE50 2, CEIR 2640 AT O, KB HEE Y, SRR (0
GIESERVY:
TIAER T BEARER B - RS WBE —E
YRR R E RS v 2 —
E-mail : yamaoka@scphys.kyoto-u.ac.jp

SHRuO, (TA VY “HIHBEEAERTH DL Z ENMER SN TEY, Ay —HEBGE
RITITZRWBRIR VBRI S 41D, Bl2IE, SnRuOs ORUNE ST TIE, BH D55
DREIDOWRZEMH->TEILEINTZT7 T2 VA R THD half quantum fluxoid (HQF)23 %
ELSND EBERIICTE ST 5d. FEEE, /M7 SnRuOy Y ‘/7“0)7@2’% v 7 JIE
iavC}mF%%WﬁéF%ﬁ%ﬁﬁ%éhtm Z @ HQF [ TEEREICL L 52

&ﬂﬁnm_rméMTk@m,mwiﬁi&_;éfmF@@ﬁﬁ%ﬁéMTwa

?fk/z %, HQF EEMEICH 2 2 8L FRMICH LT 5720, "PBE—2Z%B\W eI/ n
Voo A XD SnRuOs ZF L72. £3 ShRuOs OGS 2, H—2 b &2 VT
FHOSHEZT 2. ZO/RBEOREIITA20um x 30um x 6um THDH. IHIZ, &
TANARLE DA A N —ZIEfICHIET 2720, £RA AT =2 T
TLEBFEL, SO ZRICIT L. 2oV Z7ORREK lumx lpym TH5H.

AFERTIE, T NVOERGIECOWTHENTT 5.
[1]J. Jang et al., Science 331, 186 (2011).
[2] V. Vakaryuk and V. Vinokur, Phys. Rev. Lett. 107, 037003 (2011).
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P29 EMEZHERBIEIZ K 5 SroRuOs DIELBRERT

PRI e ®, oK AT, Ay s

PHERRT: BUEMRER B - TR RS M —
E-mail : t.kajikawa@scphys.kyoto-u.ac.jp

SHRUO, 137 —/R—%f DA AE N S=1 Thd A v = HEBRR
BURNEBLL TV D AMREEDRIEFICE N EZ X BN TV LD 72
BHThd., HxlTZID SrRuO, ORBRET S 2 B R 2 O TR L T\ 5. Biish R
XN H 2B b S & S ICRBIORE TR LT 2K Th Y, Z OIREZEIH
by hr ' —S OWEMIT0SI0H Z IR RO H LN TESH. DFE D, BWRIT
T ha &M BT OFMEES OBIINICHE L T\ 5.

T2 1T B OB TR E BV 2B L, SuhRuOy; OEBN RN EZTo72. T D
FES, W% a BhOTAICEIIN U 7= 855 OBREEE 235 600 mK DL FIZis W\ CildmHE % £
I EEWLMMI L., ZORRIE, SupRuOs D H// a \ZH 1) 5B S MR T — KA
HBIZR > TVWD I EEEHEMIORL TS, £, ZOZENLINETICRESINT
T 2 OYE OBIREEBIESE CORFW RS0 EFWVN2]NEIT—RERICEHSHDTH -
T ERHLNT R o7z 1T AL OF T FEBRER TR T OBIRERBE T R
BEBTHY, DTNt b A —HEBRERIZBE>THLNATWNS. LEd-> T,
Z® SrRuO4 1B 2 —~RMEBOEFEE LT, TNETITIIMOLNTWRNo T A T =
ALERETT D20 EN S 5.

[1] K. Deguchi et al.: J. Phys. Soc. Jpn. 71 (2002) 2839.
[2] K. Tenya et al.: J. Phys. Soc. Jpn. 75 (2006) 023702.

P30 Cei1xYbsxColns TEZ F L v )LEREDO/EH & 51
TR CHERR °, %o R, AR BesEY, fRE Rk Y, K bR BERS
SRFEOCEE, FRME (o, BN Y, W e
CROKBEE, PBROFR T, ©RKIKIEE

E-mail : shimo@scphys.kyoto-u.ac.jp ‘

HOVE T RIEAEY CeColns 1%, T.= 23 K CEEEEEZRT. ZOWED Ce A RiC
oA L CERLERT 5L, —RITBEEENRIIMHI SN L2FERMOENTND. L
MUIRNRD, I ZHETIZR> TiThivT: Ce YbColns D /3L 7 3 EFCIE, Ce A RZ Yb
EFEHRLTH T, BDFESHICHD T2 2L nHEIN TS, ZoHETIE, Ce A M2
Yb ZEH#H L CHREFEENEL LN & D, Cep,YbColns DIBmE NI FZENC & -
TREL TS ML TWER, 27 OB CIEARMS A TR E > TR WA
EELZZLND.

ZZTAMFE A, e —EE AW T O RV Ce,Yb,Colns = # ¥
Ty VA ERLL, F OWEREHIE EZ B 272572, Ce, YbColns WD K+ E %Kk % 3T
filid% &, TOKFERIT Yb BEHIC L > THRIICZL L TEBY, Vegard HZii7-4 2 &
Doahote. E£72, Cep,Yb,Colns DEXIETIHE DMK ANED BIRRIETIHE(p0 ) & T, Z7F
s &, Yo ZEHTHZ L Too lIWARL, TITMIH SN TNDEZ ENEHSHT-.
IHHlE, Yo EHL L2 L7 BB 13820, LaZx EOEWR L ARG RZ R T,

W HIL, Cey,Yb,Colns HEDFAMIE L Y Ce, Yb,Colng D /3L 7 3Bk & OFEE SIZEST 5
PR A SR D
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RIT 4 VI EFRAERE

FURJI FRS, WA BE—ER°, RO BEf e, 57 Bel

S SRS, RSE EEEE LR B °, R ERE O

SR SN FER e, FAE #E]°

CRURBEER, © T ) BRFEREAE, © BORBEER, ¢ KPR R

E-mail : tonegawa@scphys.kyoto-u.ac.jp

BB RBEERURWS: 1XF OF A6 WA 2 R WO RES 2 1 Dl
HENO BT, Th=175 K TROLNDKE LU 2085 GBI L TR
FRIFZEE D 50T 72 > T, 20 TREIVTZRRFAE ] 1235V CTFermilfi DO IE D FEAM 2
WD EIIFEEICEETHD. L, BETRESOEE DR S R EZRB kS
I H B O FRIEMIIZITE > TWHRL,

% Z TH 4 URu,Sip MMl B B AL &L 2 O TR T 294 7 1 b o U 3RgilE
ZiTo7z. YA 7 v kv EHE X Fermilf O ME#LE 2 EE)§ 5B - OANE B E HEE
METELWMNBRFETHD. 2K Y Fermifi DETE&OAEKREMEZH SN L,
SO RHRE LT Z LICk > TRNEBRFHICB T 2B FHELIRE L. £
7o Z OFEFRD BFermiffi O[110] 5 N ESFHI 728 > B AR > FAHEBLL TE Y 5 mtEE D
WESFMEZH > TWA Z ERHALNE o7, ZHUIREBN RN R ~T 4 v 7 725
TIREREETH Y, BEETICRFESMOBETHENH D Z EERELTND.

P32 #tHEESIER ZE AR TD Anderson E5F8 D fEHT
PHH B, BFE BN, Ik HilkE

FEPRS: BEEMRIER WELY: - TR MR 0l
E-mail : sakaida-masaru@scphys.kyoto-u.ac.jp

LA & BB N AT T 2 R OfEITIZE A BEE O R I B W TR SFE ST TR Y,
SRBEHOMIZR> TS, Fiz, 2O L RRICTHT HERLEAITOI, KIET
AR ZHOWZFEZBR T Z ORRRNEB L TEHE Y, RAWSE THKZ S WTNS.

UL, 4% TOEINZRIKT 2 T T35 CTld,Anderson JR7E & FHBAZN B & [RIKFIZ, 7>
OIEEENCR D Z LN TET, HoRrid T Tniehotz. LI NEARICT S
statistical DMFT &\ 5 FIERBHIE S, xR EZHIT TV 5.

AL T, on-site DT R/LF—ZENDORNF % G /72 Hubbard £ VAT L7, =
DET NV E FROFEEZ AT, (EEORFH filling (235 T Anderson J&TE & FHBAZN A3
EOXITHAETDONERN, £i2, ThARNER-HEERIGEBICED X 5 B r2 RIFT
DY~
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HIR S5

9 FEe EE T, HH RS s

AR BEEATER (LSRR &R

PIREREE KB s AR TR

E-mail : yao@kuchem.kyoto-u.ac.jp

Fig.1 presents schematic crystal structure of FeGas. FeGaj crystallizes in tetragonal
space group P42/mnm. In Fe(Ga;xGey);, Ga ions are substituted by Ge. The end-
compound FeGajz shows the semiconducting resistivity and the diamagnetism. However,
slight chemical substitutions for FeGas have been reported to have a significant effect
on the electrical resistivity. By partly substituted Ge for Ga,

Fe(Ga;.xGey)s becomes to show metallic conductivity and at = .L:: ;"' iy

the same time the system comes to show a ferromagnetic order. = B,

In order to elucidate the magnetism in the Fe(GaiGey)s e '-,‘f,»\f“ff: e~
system we have performed Ga NMR measurements from a & .
microscopic point of view. The NMR and magnetic properties Vi .-'f_ oy

of Fe(Ga;xGey)s will be reported and discussed from the view E - J;,‘::* .
point of spin-fluctuation theory for weakly itinerant .
ferromagnetlsm, FHG. 1 Crystad structure of Felia

P34 BERIEEY CrSez ITH T 5 X RIBERTE

VPR RERER Y, REFT (R Y, IRAR KR °, ER Tk, A R ﬂ
TR BEARSER LTS ST E ' £
DA TR SE
E-mail : s.kobayashi@kuchem.kyoto-u.ac.jp p i*.:i 1

BRI EEAT 2LEWIE, AN, BROICKE B 5MEEZ/RL, CDW, SDW 72
R TTHEICHE LT=WE 2 R 2 g, BBEEBEB IV A K CrSe, b, Se 2\
(RENT S 7z Cr DAk 2R L CHRE L7 BiEE 24 L TRY, o 2 koot
IR LTS iR T S, E2, CrSey IXERFEIR I CTH D 4 lid Cr 25 A, 3 HEifi
BUT h MBI 2 D d ETE2 SO0, WuEHBEZA L TEBY, WLEORRFLIZHES
WPEDEAL NI TE 5.

CrSey Id 190 K & TX 165 K L CHEEB 2 Z 3 2 L@ STV A 0[1], #liR 7
BIOA A REE 272D, FEHZRPEN 5T > Ty, 22 C, MHEEBICBIT 29
PEOFEMZBI SN L, MHEBEBORFEZ MR T 5 2 & & B a1T - 7.

ARITECTHERL LT CrSe, 1X501Tim 3 & [RIRRIZ, BALROIEEZ(IC 2 B B 2T
AHFIETITE HIZ, CrSe; DHFEMOARICHI O THIh L, B E2 AW BRIEIED
REZLZRIE L. EATm s CIEERIERHUROREZIZ B W THERS 120 © B2
LAERBNRODOITH L[], AWFFRORERRIL, EXHHTRICHINR e 2 BEORE %
Rz, F£72, KRR X BREFHE B DT H AL D 2 B o E 2 280 L
7. ZOBEHERICENT, Cr OF T 2HMEOKEINEZETHY, Cr WNTY 7 A
—ZMR LTV D AN E V. EERFER N D, CrSe, DAHEER O FEM & ONVEJRIZ DWW T
D,

[1] C. F. van Bruggen et al., Physica B, 99, 166 (1980).
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CRELRT FAERFIRR (LEEK, © AR B

WFFERT, © RO LR L5

E-mail : m.imai@kuchem.kyoto-u.ac.jp

ThCr,Si, T#%1E D ACo,P, (4 = alkaline earth, rare 8 — T
carth)ix Co.P, J& & A JEA R IR L1 T 5. S s .
WFRD Co BHERE—A Y k& b OMmEE Ttk S £
K CTHY, A=La CIXHMBMERE, 4= Ca, Ce I 3 5
REPEIR G % | —F StCosPs IZREGRRIT A1 S 7, £ =
%@@mxmﬁzfcmmwmsw_%w Rl 54 §°?

Kard. SHICERICBT 2RMEBRICIEA X 2
PECEET S & B2 5N BRENEN, WEEFR %,
Wit BT EE R AT OME Ch D 2 ENEBR SRS, =

Alal Sr B A KT Ca ZEAEIET-MEEZERK L,

{1 80

® 0L
® 030
144
k48

1 ¢ 050

® 060

{1 @& 080

& 090
® 1

WA IR LT, T b 7R Ne—— ‘
EOBARAERMIZS 7 P L, x> 0.5 CHRIBREME 0 100 r® 200 300

BT 2R, A, BEBFERS 720 SiCoP, O .

JEVE A PSR ERS NMR E S 21T - 7. B 1 Sry..Ca,Co2P2 DHRER.

1 M. Reehuis, W. Jeitschko, J. Phys. Chem. Solids 51, 961 (1990).
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okt BEAE B OTERY KRS, Al T °, HM IR ME TP
BA —R

PR B R AL R AR

PHRUR: WVERIFZE T

E-mail : nakamura.yuuuu@kuchem.kyoto-u.ac.jp iy

T T A KA Z BT EBIRALE Y YbTGeg (T:3d BB AEE)NTOWT, T=Mn OHFAITXD K
9 77 HfFesGes B DG G2 & D[1]. D& & H A A HO Mn JRFIIENEE S B &R
THEREMERRF 23, E72, IRIETIE Yb JR B L Mn JR1 0O A E 2 HESIEERE 23 E
XHZENMBNTEY[2], Yb i+ & Mn JFABOMAEERNZORE U HESERE &
BHEIZBED > TN EB X DN TWVDBZ ORI L2027 > TR, T=Co DA
IZ YCosGes I DFE IS 2 H b, Co IXIERNMEL 72> TED Yb I
3l CREMEA S TN D,

AEIF &2 1%, Mn 25 ZFFO YbMngGeg & Co 23R & 72 %
YbCosGes & LLHZE L, ZHHDROBENMEIZEHIT D Yb & 3d BEAE
OFAAERIZOWTH LT 5 B TEREIT 572, YbMnsGes
[ZOWTIE, NaCIUKCl 7 7 v 7 AiEZE V- iR o &kl
L, BALROIREZCZRE L. ZO/R, WEHW Hic
L Hlc TRRDIEEIZBWTEBA(Hc: 135K, Hlc:30 K)A
BRIz, ZOWLROBKIL Yb £— A v kD RBBEREFIC
HokL, ZORGMEL Yb ITEHHERELSNEEL TWLEEXH = -
nas. @Rk ev G
[1] W. Buchholz, H. U. Schuster, Z. Anorg. Allg. Chem. 482 (1981) 40.

[2] T.Mazet et al., J.phys. Condens. Matter 22 (2010) 116005 YbMngGeg O i it hi 185
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P37 7SR FL—FRETILROTRAA +ABIiF, O
g BN, JEM  ThE, MEE EWH, S R

RS BEEAIER LR MHFE=E

E-mail : goto@kuchem.kyoto-u.ac.jp

BT N_a 7T AHA bt A4,BTiFs(4=Cs,Rb,K, B=Rb,K,Na, 4
#B) (X1) 1, a7 AhA FOBYA MR D AP H
WA L& 2 o, LER-T, BlA 4 THAHTE AN
DN FHTER L TEBY, —IRIEDAE ST F A ML —va
DIFER, LB RICER LI-BHR2NHPFTE 5.

ASEIFEAITZZDOROFDSODILEDOERIZKI L. Zi
DIFETUA RIRENRATHY, ORBEMER 72 AVERME T
WA Z LMoo To. BFICRbNaTIF, TlE, BLERIC24KATIT TR
WRHY, AV ARREOZENREIND. Fiz, KEXREYT
BIEIZ LD, BERIZEE N O 724K T, MiENE L
TG Z LB LTz, _ K01 4L BTF 0 s

HIX, RbNaTiFeZ FLCHPEOFMEZRE T 5L LIS, 8 (% ko FEAGEEKO T LRZ
EHEBICESZH T, o7 L h U EROFREHE LN, NZNTiEB, ikt DEKITA
7 I AR —va UROHIEMIBOIRICOWTHERT O TETH EEKT. )

5.

P38 AslrsSnis(A= Ca, SrYDEBRBREET AR

AT s, R TR, ME T, SR R, B At B4
Lina E. Klintberg®, Swee K. Goh®, F. Malte Grosche®

FERT: BERE SRR (LRI, FUNBERFA, o7 ) o O RED
E-mail : matsutaku@kuchem.kyoto-u.ac.jp

CaslrSnyy 1ZZEIBEPMIRO Qe % 4 o, BRIEE T, = 7 K OBEEERTH B(1].
PEEE OFER BT s W, MFEGHERERTH D LIEMINLTVWDH[2]. ZOWEDFR
EORIEICHT L C, MR OVEXIGUIE 21T - 72 fE 5, 40 K (L CRENRHZ Sz
[3]. Fexld, ZOWEOBEERIUEELZFELSTARD DI, Ca A MMIxbd 2 SrEfft
ThR R OGRS D DIE SN R T T2, fERE LT, Ca & Sr CEMBLT DHE, THUTHE-
THBEEEBIEE TAMETFTL TV, Z0Z Enb, BREIDENBISERBIIKR LT
RERREZR-LTWDLZENbND. TOEEELSEZT, INBENDEOERELT
S72. CasleySniz (IZXF LT, AMFIETI P EMA D &, P = 28 kbar £ TIIESD EFH-& L BT,
HEEBIR DS A4 5. P = 28kbar DI, BaIRIE T.= 84 K T 5. P = 28kbar & H 2.
HE, Z0% TAIENO EFHE L HIELS o TN, 2O LD RIRH BN IS E G A
X =724 MLEMR OSBRIt TH RON L35 THSH. NMR 12 X 2WHERHHIZ oW
TORERZREND G, BIHABERICFA RBEERTH D ATREMIENH 5. BIfE, SNHET) & &
PR DL i+ 5 7= 912, CaslrgSnys D Ca A FB L It H A~ OEHZHEIZ SN
T, B, WY, IEROMIEEETFTHY, ZO/BRICOVWTHLHRET L2 FETH D
[1]J. P. Remeika et al., Solid State Commun. 34, 923 (1980).

[2] H. Hayamizu et al., Physica C. 470, 541 (2010).
[3]J.Yang et al., J. Phys Soc. Jpn. 79, 113705 (2010).




P39 /X4 O% O7 31 AV.Fe(4=Rb, Cs)DtE
Wi oK, ER T, ME R, RN —R

FOEPRS: B ALk AR Fty
E-mail : kihiro @kuchem.kyoto-u.ac.jp ‘

TR, —ARTON TR TR EORMNFH T TA ML — RBDERIN TS, 2D

FCh, WA AU DR 2 ESAEHE LIS a7 a7 FIEEnWT 7 A F L —
FNRTHDHEZZD.

AVoFg i, 734 17 a7 b RuM,0s0° D Rsite 234 TRIF, O’site 12 A BF T HBAD,
OMNFIZEZHboTMEL LD, ZOMEICBNWTEI VAL OHEB M ara T KT
EEELTWAE 1). £72, V A48 +2 i &+3 MiDRERT
ic7e 5=, B 7T AR L—va b CE 5. 51,
NA vz a7 i I R REETH O PRI R .
IHHOHHTHRAIZAVFACEH L TIFEEZIT> T 5.

kit % ACLI-Flux ECTAML, BALHIEE21T- 72, KIRICBW
T, CsVoFg 1A 70 IR ER) 70 IR BE V2 L8 5 — 5 C,
RbV Fe IZIZ BB N R o, 2, @IRICBT 2 EMEE
Fr - BN D> TRY, BXREEHEOB LN THEINS.

P40 PbRe:0sO’D F—E VT %hE

JR O thisk, BT, MEEY, SR
TR PN S 20 o i e o G e e
E-mail : chiyuya@kuchem.kyoto-u.ac.jp

Pb,Re,060° R CdRey07 1F, BEMECAZEMEAH 5 Re JF-23/31 27
o7 (K1) 2MATRBY, 77AM—va VIIRBHIFFTE 5.
MPEIL Re ENmEERZ 1 DB IR &M/ T 5 K5 2 OERDME S BN E 2
%2 ENHEINTVD[1,2,3]. PbRe0s0’ 1T O’ A MIKIERELST W ERHBLN
THEY, B1EHS Re DI lARZRHICHEBEDLT 2 D0 Re /34 17 1 7 |Z[H U+
B %A O FEE B STV D 2 EITFERICHIRELS, F72, PbRe,0s0’ X CdyRey04
LIEV, BREITEI STV,

A E1F 21X PbRe OO’ 1K LT, O WA FNOILHREHZ AT,
F CiE# L7 BHZ DWW T, RO Z{bR Tz, F
72, PbRe;0s0’ & CdyRe,O7 DEIERZ AR L, & DWHEIZ DOV T
Nz, GEE T, TERERICI 2O ERE L, TORIC
DNWCiEm T D TETHD.

[1]J. Yamaura et al.: J. Phys. Soc. Jpn. 71, 2598 (2002).

[2] K. Ohgushi et al.: Physical Review B 83, 125103 (2011).
[3] C. Michioka et al.: J. Phys.:Condens. Matter 23, 445602 (2011). 1 Rekw hU—2
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P41 Cu(110)IZE1+5 7 =/ —IL 5 FRERED STM £

B M Y, A A PR Y, ONHE IR Bl 9Lt AE il
KRR B IER LR

E-mail : kitacks@kuchem.kyoto-u.ac.jp

7 x ) —/L CHsOH 1% OH & H T 5 HFHFRILEWMOEARETT V& LT R4 &
LTHWSND, K22 TIE Cu(110)FREIZ T = / — /L2 aE S, STMGERR ~ oxr
BEIRES) 2 WD TSRS TS R O 2 T~ 7-. £9° STM Z M\ /- # E# £ & HREELS(5 %
fEREEE TR L X —H ARG ) AVWTEREDEOX Yy 7 7 X2 VE—va 2Ry, RIEE
FKEEIZBNT T = /) — Ay =&
e LTREMILIA ), HiRE TOR
JE EFACHEV OH FED KSR ASIiEfE L 7=
T ) F Y CHsO ~E BT HZ L&
BHOMNZ LT, RICESFL-ULICE
mf7;/#¢¢rzﬁﬁwﬁﬁ%%g‘ﬂ_*
(B 2), [001FMIciaoC—WadE G —pns K2 7z %i0sM
T 2828 L=, 512 STM  STM (78 K). Vs=80mV, %;ﬁéf?jﬁﬁ;:
vZ=FEal—a ko T 2 O 1=02nA,12X12nm%. STM%%Jif/“@Z;L/rx“c:
WA RRE A AIRIICZ b S D Z & iT BhETETLELO.
REhL, BEEH-EBEREEICEKShS Vs=30mV,/=05n4,2.9
iy FHEA IC OV T E SR LTz, X2.9 mn’.

ey
=

P42 Cu(110)FR@EICH T3 NO HFRAEHESOEHERE
e sEfE, dbn Meth, Bl 54, VH R—RS, AE Ei
FHERS: BEEMRIER LR

E-mail : shiotari@kuchem.kyoto-u.ac.jp

—M b%EHR (NO) 1L, ZOME TN Qr* #uE) ICANET26T 5 1107+ Th
v, &REFEEIZH TS NO OIS, MEFEMORD BN L > TRIESND.
ABFFETIX Cu(110) FHIZ NO ZWRAEIH, HEEZ -6 K [ZBWTESR b o /LK
5 (STM) B L OERE b x5 (STS) ZHWTHIEZITV, 7L ~ULTO NO
O FE-F-IRAE DBLEE & HilfH 2 7l 2 72

40 K LA FOIRET Cu(110) Rz s S :
w7 NO By TiE, STM Ik - TH L I

ROERE LTRSS, Zhik, &Rl
MW A L72 NO O 2n* Bl A B LT P . B2k
WhHEBZLND., ST, Fkxlx STM (2 ‘ooloe - - Boesd

X205 FHIEICL s TERE LKA ~— [110] @ @ ® L]
Nop EALHI(ERLE. 2oz no | 000000 G000

[170)
oA AERERSND Z Eicko 1 NO ¥A~—® STM % (EE: ;2.0
THZLT ¢ OFEAMEES L ORES  nmX1.0nm) BLO, EE S /XX
VEBLE OB BT 5 = Lok L (PBOD - AL T 20B (k) 13REE
1) B, A T ADG (F) R AHER
' EOFARZ L TV D

bonding antibonding



P43 S=3/2 M HIEF A Cr-Jarosite DBEFER NMR
[CkBREVEEDTHE

Pl BF 8 /U B g BT B RS BLE pEE] S, ik st
CRER R A « BRBEEAZERE,  ° P R E T
E-mail : nishiyama.masahide.2r@kyoto-u.ac.j

A 3/2y0> Cr3*75§éﬁ®gu{7bx:“m%p%%ﬁéﬂifﬁé’ﬁﬁmﬁ%\% L7 Cr -
V¥ A kb KCr3(OH)(SOs), 127 T A b L — MEMER & U CHIBRIZEV. Thx i3k Rk
OHMEFRIFTFEER) D Tn=4 2K LR TR EL, DITOmENH AL B3 1 BN S B
S72 q=0 B 120 FEREEE L D, HIBEMERRIRO BN ET L2 E AL NIC L. L,
HNTOAE U REREABENERY, F72, D47V T 4D

MR- TS, RIRTOFMAR A E U MEEMYIT 2 198,98 Mz
i, BERMERSE MO 'HNMR 27572, BT | N
127 DD ECRE IS & 0T T2, AN LIRS - g d
B2V, N TOHEPNICHES Z T2 HEE M 1 0L, ] A b
ERETHBIC LI b BT 8 koo BIBDEA 72227 B L Ny Wesaiip’ Wi

L & FERIFT D0 DD B — 7 O ERA DB
EN7-. 'H OB A M 1 BET, 22O mENICE
Wa T 5 LR A MEI3HIICR 13T THHITH N
NhHT, LRt e AROE—7BREHISN TS, =

{
_ I
NEAELMIZERAICIEAE L, HIOHN T 2 | Lﬁ _
B T LTV B E & IR 1T 2 B0 78 25 plf N o b
L, 2 BEHONAT VT 4 BFET DA REMEZRR LTV R N

2. 1 A ZHEN NMR 227 kL

Intensity (au)

P44 4OV OFHEFI TR bL— FEHAE Cux(OH)sCl D
NMR = & 5813

Cepfs— /NILEBTS, EILES °, GHEEY Y, BRSNS,
BRARSE ®, EAEALE Y, RIHEE Y, RS
RRAER, PHEREKHT

E-mail : manochori@baka.mbox.media.kyoto-u.ac.jp

Cuy(OH)CL 1%, s = 1/2 DREMEA A2 TH %D Co WIUEARDTESIALE L, ZDOTES A
ALTHAE LIRS v 7 a TEFHMEERTHY, UA RARENRO=-190 K T, KIREENEFE

HAER DB & A 3 RGL7 7 A b b— MR TH 5. PP P R A
ZOWHEIT 181 K & 6.2 K TRERMEB T 5725, PRH~DOERZ 08K Nn

J18.1 K IZEBIT 2 BB LR O ZALIZIER 1T/ S, iR 160K

ﬁ%mﬁ%@%ﬁé@ﬂ,it%mﬁg@@@xgy%%f%@,QJE:

TNHIZEFHERED LI IZH LG LTV LR NF NS, =
mlmﬁa@ﬁotﬁﬁﬁﬁﬂmxwéﬁﬁgﬁ@@uﬂwm,g“”f )

ARY PAThB. ANY MTHICHMER €=l sy B| S e

O, ZOZ i, PRMOPETRET TR T T v e — 7 258l ~ﬂwwi_ i

WS NI hotz b ) EBHRRICK L, REICERINR 2 B i

AR FEAEL TS Z 2R LTS, & BICHREMED KR R S e .
T TE =213 'H DL 1 MRSt 5 3 AICENL, ”"ﬁﬁmﬁﬁdﬁ 370

IREERE T & 4RI X0 A ORMAREE IC B L T\ D 2 &2y

M5, 1 EfEEh Cuy(OH);Cl

"H.NMR Z~7 kL
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P46 RE VX vy TRHI CHRFREHEMER Rb2CusSnFiz (S
Bl‘f%ﬁﬁ%%ﬁﬁx’;‘l yH—FE—X2

HE KRG, il BF e /A um Bl g Je e mijl /e
9@Tﬁk@ﬂd@?@ﬁ%£ﬁP%ﬁb
BN AR BRBEEARERL PHUR TR ELAER TR
E-mail : tashiro.hiroshi.23w@st.kyoto-u.ac.jp

Rb,CusSnFp, 1T s =1/2 DBEEA A2 Cu® DS RREEIERNTHE S U720 20k 1 CRREEIE IR
THY, J=200K>J>J>J,~ 100K D 4 FEO TR EAER ZFo[1]. Z DR DHE
JEEREEF 7 Ly R ThY, REF VBS RENBEINTWA[2]. £, NITOKT
FAE YA MK R LA R0, KB CTRFNRBEERTH D
Dzyaloshinskii-Moriya fH AAEHRZBAIELT D AlEMER &S, MU 7Ly MhEREEE oM
1220 K DX ¥ v ZFEET 571280, BHERITEIE TRAaMICHEA T 5[1]. Fxid "F-NMR
AT RN G, ARIR TR R UL ERITHS] L 22 WIS O EZ L L, B
HED AL v I — RIRFERAL DR EZH OMNZ LT, AU F v v 7 RICEBT DG FHIE
DALy H— RIRHACIT R TRMEA I L > Ty 7 by MERREEE R U 7Ly
MEEARRE NIRRT D Z & TRAET D, ZD X D B IZ Z v E TRIERER Y 7 b
Y FOEBTENIND L) BRRTRERAIN TSR, FxITEERENSHEMR 7Ly
FOFETEL Z LIFTTERVEHTE VBS HREEBICIS W TH 20 X it AT 5 2 &
Z FERAIZIH ST L.
[1] K. Morita et al.: J. Phys. Soc. Jpn. 77 (2008) 043707.
[2] B.-J. Yang and Y. B. Kim: Phys. Rev. B 79 (2009) 224417.

P46 EFRE Y XY B=FEFREHEMERE CeZnsPs (TH T 5K
KA — */NMUEBA Y, BELES *, JHEEH Y /ISE S A mibik ",
JFridk °, AP

TR - BREBEROPSER, P HAb R B SR

E-mail : y.omae@ax8.ecs.kyoto-u.ac.jp

XY RUREJE = ks 1 SORBEME RS T, T 7 7 A M Lb— MEZKBL T
PR HZERIN 72 XS0(2) OXFREEFF> TS, LL, ZORFEE
75)3#)? LWa=R_—=H VT ¢ 7 T2 H7-0T0, £IF9HWV—IKREERE Th 5 0T 7

IHFHN TR, —F, BFH COMG TR 3 TR T 7o B XIS 03 Bl 1)
c:%,*sémm\é. P o BTl XY RUEGVEIC LD 120° #EE L 5%, sV EFPENTE
T 2856, ARBES FTICBWTE ) W o S ENAE U5 O EBRIRENETH D.
AHFFETIZ N OREZ iR TR, Ce AL UREMAL L 1/2 25 XY B =M1
FOBEMEIR DD TOETAWE TH D CelnP, Z AW T *'P-NMR FEER&1T - 7=,

A AETRRERNE /T, ORERGFIEOIEICLY, =|T-Tc|/Tc > 2.5X107% £ T
WSROI S iz, F72, AR T iHEEICHS 2 00 1258 OO
Wkt Z NMR A7 R bRE L7, KBTI, FEFICmV XY BT X
D%y 2 FOMTIFEIE 1200 #EENRIZD Z ER Do 7o, EREGFETIE, sEV XY AR
FHERHHIZHEDLLT, REAR wd v o7y RBEEREBIENTEBY, B ELE
DBEHEE IRV EELZ 52 WD EEHLMMT L. £, Ce FHTOBKET— AV
FOREZTIEELZ 0.33y, UTTHAHAZ ELRED bV,




P47  (MesSb)x(EtMesSb)1x[Pd(dmit)e]z B &R D 3C-NMR
Wn FEEC, G TIRA Y, dEL B NUE B A e

IR i, g L=

CHUESREE AR - BREEERFZERL AABIRSEE ML

PALHEE K BRI BRI

E-mail : watanabe.eri.33u@st.kyoto-u.ac.jp

TRITE ARG A 12 ARG HE (Me,Sb)(EtMe;Sb) 1 [Pd(dmit),], 1% Pd(dmit), 231 A
728 4 ~—[Pd(dmit),], BIZRTEARE N 1 SIFEET S Mott #EF A TH S, ZAK 44
XA ~—HOBEFESITZ =L TREEIVERDLTZOAREL =AREL L TND. x =1
OFIIBEFE S OEDOE NP K E <, 16K TRIMBEMERFZ7R L, x =0 XE=ARIZEN
T2OBAF AV VRERENER TS, Lo THEREZELEEDZLET, 79 AL
— a3 VR EREANCHIET S Z LR TE, BT AV UKD DR ERR IR EE T
BN RN EEZ 2L XD Z e N TE D LW/ SN 5.

B A ARARAE & RORBEYERR IR DR & 72 2 | FER SR ORG L, W ONZIE S
HWOMKZREESEH720, x = 0.86 & x = 0.64 OIRMEOEEEREHESKIZONT
300K 705 14K ETORAE L AE TR T & NMR A7 N L OWRE R AFNE % 7= 4
R, x = 0.86 DHLITHK 6K TRIBHMERTFEZRTZ 0830000, x = 0.64 IZOWTiFd72<
Eh 14K ETTHABFIZR LN oT-. DT ENnbET AV UIRAREED ELERAY A
VEIRCHEBL L, F72, x = 0.64 ST & RSO HAIE T 5 ATREMEDS @ 2 & 23

277,

P48 XY & 5f BFR=ARFRAH LA UNB OFFHRFKE
RS A, NMUHEBT A, TEILES A, GHEEETB A, B A, R0 B,
I 5 ©

AR AN - BREEEOIZERE  FHBIBRBE AR

BRRAL K@M, CIRF-JIHsAE

E-mail : inohara.takao.54x@st.kyoto-u.ac.jp

5f B3R AR BOERBEMEIS UNiB 1%, WthEA A TH D U N =Mk
FEERTDHT7 T AL — MEMEERTH Y, BOES ERA OB M

ERioTWD. BBIEE 7,= 20K LLF COMSMHEEL, 10° p——r—v—v—rr

SAEET U =AY N0 2/3 BBIRICHRFLL, & E | UNGB) et
DD 1/3 BB PRTHBIERED £ EHET 52 & 3 O 45 long
AP FESHC L OB S SATWS, U FTo [ty '

WAIPLOIREZLN D, S HIT 4K LU CTH7-72/M»
FETDHEVDILTWD N, AORF IR, Hig
BRHDHLEITEZ LR,

Alal, AR E A VT 50K DL CHORSSL VB
NMR ORIEZIT-72. K 1 ICAE - A FEMER 1/7,
DI L& RTINSV R Fm o[ 0 &
L, 0=45° \ZBIFDHERERNS LU FTHEE-> TV

T, ()

HIFFHITBNAE UHES XN, 10K LLFC kHz A —#—
FDLESL o TN ZENRIBEIND.

Temperature (I<)
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P49 M;3AlsTC(M=Nb, Ta,T=Cr, Mn, Fe, Co) D&%
TURPEL : SR B B, sl HEEEEE, A
Email:y.hiramatsu@hyS5.ecs.kyoto-u.co.jp

B E - HEVEIR Y(Sc)Mn,, LiV,04 , B-Mn TiE 4f i1 %&£ 720
WZHEPPOLTERWVEFRENSAWZIRTWS., ZhbOWET
B L CTRMETTIA N L=V a2 HEIEL L) liEL2A L TEBY, EVEHREE
EHETE L OBIEMEN R STV D[], L LG E e 2N D72 O BRI HEA T
WD EITWRT, KVEWEREOT- 3d JEF0SEMEZ 1 O FEOBIR 2~ WHE % %<
BRTDHZLEDMETHD.

AT, BFHT7TA N —a a2 (T 5BEE FHIERERZT 572000 5T
F - — 31 REUEE Y M3ALTC (M=Nb, Ta,T=Cr, Mn, Fe, Co)iZ5 H L C, % DML
EAToT-. ZOWEOREEL, ZEMEENN Fd-3m T M 25 48f,Al 7% 32e,T 2% 16d,C 73 16¢ % 5
WhH., ZIT, BEERS I ND THRIB™ M e a7 K2k L b

FxlXTNETIZ, EROESHOMAEDEIZONT n-I—4f RETHE T H3E
DA LTE Y M=Nb,T=Cr Tl Tc=170K it TN EIRE T 5 Z 2oL
7o, HHIL, ZFOMOIEEMITONT HEMLE R NERIEGL/2 & O IR 72 W %2 @+
%.

P50 REAHEMEEANDOHIBSAROMMICL SR EVROFIL LKL
TSN, EUMER, R R, R R, E RG s
CRERRS: TERgERE MR LI e B geEE
PEERT RIRWE R v 2 —
E- mall kuriyama.kimitake@hy3.ecs.kyoto-u.ac.jp 1
SHOE, B0 R S HEIROFR L LT, AL D 8
%#%43%00%5# A bu =7 AR 5% OIS AEE
YRS <, BlE LTRUNT S R TéﬁtﬁMﬁmémiakﬁ&
ﬁ%i%hfwé XE/M@ﬁW%ﬁ@ﬁ%% ZaEFM LzsH
IR DOFAFE DT ,m4®EWXE/M@Eﬁﬁ&kiU@ﬁﬁﬁﬁﬁiﬂM%TT
RTHS. \_i’bi’(‘ AV UPRDEKR DT DOITIX, SR ER P CEIRZ (CIICEE R
FINZHRALD)A B RIS AT D A E /T*-/V;JJ%[I]’?D, BEARICE Y AL iEH
BT A=y 7R R21FEPHH SN TE .
Porld, ACUPOERGIEE L THEEARICERL, HEE1T->TE . AV UHMIC
Lo TORSARE, BERIZE > TOELER UEAEZRIETLOTHY, HixKRIC i
ARER HIETH D, ZHVE TICRE S L THEMAERIA T 5 CuB0sZ2 VT, A E
— Ry VRO WNRIZ LV AECDIREELZRET D &) HiELE AW TS AR E A
BB AR, FEEITIREZEOBIINCHKE L72[4]. UL, CuBO43% ORZFHE
DEHETH D700, BN SNREEPESARBEA L RICED DN E I NITHOn
TERMDORHDELFER TH T
A BN LD Bl SRR T D MnF, 2> T, W AR A v 2 it OBLHI A 57
5.
[1] T. Kimura et al., Phys. Rev.Lett. 98, 156601 (2007).
[2] K.Uchida et al., Nature 455, 778(2008).; K. Uchida et al., Nature Mater. 9,
894 (2010).
[3] H.Adachi et al., Appl. Phys. Lett.97, 252506 (2010).
(4] &t fth, BAMHEYS 20106EkF R 25aPS-24




P51 JJ—XFS A EZRAV-HFRITFEDRRE
af A, ISR
TR KPR TR B Eh ) SR i i

E-mail : tkaneko@anim.med.kyoto-u.ac.jp

TV =X RT A (BEZEHAETE) B, AV AZ U ha—be—FERREORLD D
WTERGOEMRFICIA SN TS HIN TS 5. WILEORE FRIFICIE, RERERN
AR THLN, 7V —XRTAEEFREIGH LIS E, B HI3mEE (4°C) ©
RAFTDZENAREL 220, BEHOMBL - BREHWSMGEIND. BE, Fxld~vy
ATy MIBITDHT7Y =X RIA M RIFEOFEALEZ B LIZRE LI ToTnD. 2
NETIZ, 4°CT3EMEZMZ 2 EMHRAR L OEIERIC X 5 EE#ES OB ELFD
ERUZ R LTV 5. — RIS PV OEMREIL, R EHST 4 —F 7 U —
PF—OFHANEHTH o720, ITWETIHELX - KFICX ) EYEEOREERZ OB NS
Mz 7272012, ZOETERY FHIHERINTWD., BIKECRESINTZE I L
I IRIRERACICHR D THI CH W, 517 U — X K7 A K T IRIFIEZ BIRRF~NCHT 2
BEMNEL o TWD. FH8UE, EBREME Lo~y
A« Ty MZBWTE, FHRFEBAREENOR Eicky, & /
2RI OHMNEE TH D, HEOHBHETIE, o
O BB SN B R A TINEE - 77 - 120k 35
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Electrons surfing on a sound wave:
On-demand single electron transfer

#{H# Christopher Biuerle i+
(Institut Neel - CNRS and Université Joseph Fourier, 38042 Grenoble, France)
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% = .
H - Single-electron circuitry is a promising route for quantum information processing,

but requires a mechanism to transport single electrons from one functional part of the circuit
to another. In quantum dots - small electronic islands, which can contain as little as a single
electron-, this was only possible between quantum dots, which are spaced extremely closely.
Indeed, when bringing two such quantum dots next to each other, quantum manipulations
using the spin of the electrons can be performed. Up to now, highly controlled quantum
operations between neighboring quantum dots have been achieved. For distances greater
than a few hundred nanometers, however, this has stayed a challenge. Here we show that
when propelled with a sound wave, a single electron can be transferred between two distant
quantum dots, with very high fidelity. This opens new avenues in the field of quantum

computing with electrons.
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