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Daniel Agterberg
Physics Department,
University of Wisconsin-Milwaukee, USA
agterber@uwm.edu

I visited the ISSP from August 1 to November 30, 2007. During this time, I investigated novel magnetic and
superconducting order in strongly correlated electronic systems with the group of Prof. Tsunetsugu. This
collaborative effort turned out to be very fruitful and provides a firm basis to carry out collaborations in the future.
During the visit, two problems have been addressed and significant progress was made in each of these. Work on the
first problem with Prof. Tsunetsugu has lead to an understanding of a new class of topological defects in pair density
wave superconductors. Work on the second problem has progressed well. In this problem, Dr. Hattori also made
significant contributions. This work addressed the possibility of composite order (also known as nematic order) in
unconventional superconductors.

In addition to the excellent scientific collaboration, my visit to the ISSP was also an enjoyable experience for my
family and myself. The main reason for this was the outstanding support provided by the ISSP for visiting
scientists. The help of the International Liaison Office staff, in particular, that of Ms Kameda and Ms Kubo was
indispensable. Ms Kameda and Ms Kubo were always very helpful and tried their best to address any request we
had. We very much appreciated this help and could not have done without it. Also of tremendous help were Ms.
Habu and Ms. Tsuji who work for the division of condensed matter theory.

My three children attended Toyofuta elementary school which is located very close to the ISSP. As far as I am
aware, this is the first time that a visiting scientist at the ISSP has had children in a Japanese public school. My
children had taken only a beginning Japanese course before arriving, so there was a large language barrier. To help
ease this barrier, the school arranged for a private Japanese tutor that my children visited twice a week. Overall,
this turned out to be an excellent experience. My children enjoyed Toyofuta elementary school and will have fond
memories of it. A variety of people helped us to communicate with the school. In particular Ms. Kameda and Ms.
Onuki helped considerably, and we also had help from a variety of parents of other children at the school.

Also important to the success of my visit was the housing provided by the ISSP. We stayed in the Kashiwa
International Lodge, which is a series of furnished apartments available for visiting scientists. This Lodge is
conveniently located close to the ISSP and places to shop. It is also of sufficient size for our family. The proximity to
other families in the Lodge was very useful in many ways.

In summary, the visiting scientist position at the ISSP provided me with a fruitful scientific collaboration and my

family with an unforgettable and enjoyable experience.
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Jianshi Zhou
Texas Materials Institute, Mechanical Engineering,
University of Texas at Austin, USA

Near the end of my stay in the ISSP, I was asked to write an essay which can be anything but research. Nice
examples of essays written by previous visiting professors make me feel I have nothing else to say about this new
research institute filled with the sophisticated equipments and its beautiful surroundings. When thinking about
leaving for United States, I have a lot to tell to all friendly people in the ISSP.

As they come to this world, Japanese know God places them in a small island and leave them with very limited
resources and no oil. Perhaps, these make everyone here appreciate what they have and respect each other.

It was first time for me to contact with a government agent when I applied the resident card after arriving at
Kashiwa campus. Talking with the agent is like a reunion with an old friend. Even so, I was told that the
government agency here is blamed the most for not being polite enough in dealing with customers. My experience to
extend my US passport before I left for Japan was not as pleasant as this. A lady receiving my case seems to have no
function of smile.

The public transportation system in Japan is very impressive. It is so reliable that one can make a travel plan
down to minutes. Anyone who has a driving experience in the bay area in United States knows that highway 880
and 580 are like parking lots for the most time in a day, cars are burning gasoline for nothing. The BART ( the mass
transportation system in the bay area ) system does not cover this far for some reason. I am thinking that the
desire for oil may not be so urgent if the money is used to build the transportation system in some highly populated
area instead of spent on Iraq war.

While waiting at Osaka train station, I was watching a guy cooking noodle in a small booth nearby. Some white
hexagons are floating in a pot full with boiling water. Noodles are cooked by merging a net bowl inside the pot.
Initially I thought those hexagons are some kind of food. I was told that the hexagons are used to cover most surface
of boiling water, which prevents water from converting into steam. Keeping water boiling for a whole day heats up
the small room in the booth and adds a huge load for a AC to take the heat out. By using this small trick, both
heating and AC energy consumptions are reduced significantly. This zoom-in episode reflects how Japanese use some
basic science in their daily life in order to do their part for curbing the global warming.

I have poor capability to imagine what a modern society should look like. But, when you see metal detecting doors
everywhere, when you hear the news of school shootings, shopping mall shootings before you forget the last one,
when you deal with a government agent through a liquid-crystal monitor or through a small and deep window,
something goes fundamentally wrong.

I miss all food in Japan, vegetable tastes like vegetable, fruits are tasty and more colorful. But what I miss the

most is a peaceful and responsible society in Japan.
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JES DB H 2 R E R O FIZB o T 7o, BRIEPICHRER, BRSO T E e & O AN BETE O FAT D BLY
FIZDNT, RT v T NE A MEBWOE &2 TR T %, K 11% PrRusPie 2DV CEKIESUIE I A7 2 B
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60 K DL F CH-EARMRBERLERMELZ R L T OB EN T TEBMIC > T, BEKIC k2 X BErERTHh
Molz P RTZHEEEEDER (X 2) & BT 55 B — 7 i ORHTH O s N O I B L% 5 28 L o8
— Mt AR O R BIE S T X 7o,

[1] A. Miyake et al., to be published in Physica B (2007).
[2] A. Miyake et al., Physica B, 378-380, 199 (2006).

X 2. PrRuPi DR (10K), &ESH (£ : 2.2 GPa,
4 :17GPa) T P JFFDOZEN (20 f£I2HFH L TRL
Thd),
Lo 20 4IEI B0 B0
T{K)
1. ENTFICHBIT D PrRwPr OESEEN L &2t
EADIR PR AT,
0-3
Fa—Evr 7 ENEE

e B (E#RHF CERC), Mk i, 8 4fd (EE#HF CERC, HUK, PR

UPNTHERFRFHIBROERO - O OITONTZ 1-4-1 NDIA W) F 2 — B> 7 7 U EVVERE (11X, S HICEM., &
BOICL s TIRIEAF 2 — By 7 7 U VEENER 218 LTl ZEomERRICER SN Lo ckor, B
fE, 2OFa—Ey 7T U ENEBNER b ) o F —REEE OSFEHIFA 2 B2 55 DT, &b easy (M
DEVEROEONIEETHDLEEZHZLNTEDS, Fxld, TOFa—Ey 77U ENEBOAY v MEREKIRIZ
TR, 1. JEROVA ROEBEELEL, LOVBWENREEEITH, 2. 10 GPa BEIZEATLENEHIRT S Z &
T, FRERIR Y o/NR{EZ1TVY, NMR FEE7e &0 L 0 G EOEWERIZISHT 2, O 205k Tz ZHED T
D, ZHHDBURIZOWTHER ATV W, ek, ZOERBI/NE, BERELOTFERIL—T O, BEDOEHKE
FHR I N—T vy — MEASH L KR TIT-> T 5,

[1] J. Osugi et al.: Rev. Phys. Chem. Jpn. 34 (1964) 1.
[2] N. Mori et al.: High Pressure Research 24 (2004) 225.
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TEBEREEBEZAE LD, BEOWRED XS 2B ST 2B 3Bl S e ofz, LavL, BREREIZRT
LELIEHORD BT 5GPa #Hift & LTELTRY | HERADHFELZREL TWD, E£/2 V HIZBWTIE 9K
TGRS B S,

10GPa i NMR/NQR OB

TR BN, P GBS LR R NI o (TRERERED . A Z RO
FRETEF MT B (ERST CERC). @ik i, +& 4ffc (PEMRMT CERC. HUK)

WA, BN T COEBES 2WHBRNEHIE RSN, ENE T A =2 L L T2 RYBEEORE M TRbI T\ 5,
NMR/NQR iZ2oW Tk, BA Ry U & —ELEH - 3-4GPa BEE TOMTEIXIZIERILIh>obb 515
B, ZNLUEDOEAFTOWEE 2D & FREEERAATRDATND LIEE R, Fald, ZORMWEFIHTS
R WBRITY U T EARAL]L NMEX -y 7 T e EANT 10GPa 2 £ TO NMR/NQR HI
EWCBROHATNS, ZTNETIKEHRAT Y v V<7 et Z2HNT Cu20 @ 63Cu BEDESE2MH-~T, §
10GPa TOEFORHICHAIL TV H0, BEZEMOKNRH 50 FERTH DL, 207, BUE/ M il a—vy 7
TrEABLERNT, X0ERWVEREIZEM AR L, SE T CTOEFRBICT TR 2177 > T b, Gl TiX,
IS DORIEDFMAERENT DL EBIC, BRA MY U F—EEANEERICBNDTEL AVLBNTWDIRIKDES
AR DFAT A2 Cu20 ® 63Cu-NQR TIT/2 - 7= D T[2]l. EDFEEIZHOVWT UM THFETH 5.

[1] H. Fukazawa et al.: Rev. Sci. Instrum. 78 (2007) 015106-1-4.
[2] H. Fukazawa et al.: submitted to J. Phys. Soc. Jpn.

0-6
B-Nao.33V20s DEEWTE —10GPa i) E NMR JilE —
P F1T (B BRERFBEAR

NV - 7 ar AB-NaossVeOs (£, ST U0 AR THD TRBEEDHEALINT-RTHD, ZoBEEIL, E
WERRFEAR 2 JE ) CHIHI L 72 %%, % 8GPa. 9K THILT A Z L Lnn ., B S T2 & U2 BmE s BUSHE o " REM:
DI S, ZOEEWHICHERE-N TS, NMR ZHW\WT, ZOZROEEDEICOWTHIZET S =01,
10GPa & E NMR MIERMEL /2%, LaL, 76k NMR lETHHSNTEXZER M » YU v F— - BILDE
FIRFITHI 83.5GPa TH Y . Fi=pES1 % iz NMR HITOBBENRLEN TV, b0 7 —71F, FiRTH
10GPa DFENZ2RAESHEDL T ENARAKRAT Y v o< « 7o EL » vAZHW=EE NMR EBROFINERTR 41

12



O, WUNeRERER (B 1mm XK 1mm £) NT, #9 8GPa ®JEF FT? NMR ERICAKLI L=, BE, ZoEHEL
VT, B-NaossVeOs OIRE-E IR OMSL % B L7-E/E NMR ERZ21HED TV D, KBHIEIEEIEE & Na Ok
PR PR IRE OJE N E(L, T4 v 7 hOIETIN R e EOEBFERIZOWTHET 5, AL, M FEML (ER
) OWFGE T —7 36 L OV E R TEEEE CRKRMTERD 0 7 v —7" L OILEIFETH 5,

0-7
4 3 SRIERBGE i 8 5 A NMR 208 OB E & IE S8R G 14-24-41 RO ]
FRIEL TR CROMSRZERERE AR - BABEERFZER)

EMBESTRNUCEIY R Moy ) A —RENE V4 TRERDEN ZARIE, B35 FCHMT5Z Lo T&%5 NMR
RIRERZEA Y — b E2REL, NiCrAl Z W EH B T4 FREES ERT A Z &Il L, Lanb, U~
A —ERIERATTRE TH 5 Z E B LN o7, ENIE, A E—a306E L Cu0 ORI BRI & 5 RKEEHANC
KVE=F LT, WELEHORFKR, OF D MEIIHT DEHDNRL, WEICHT DEL TG e EOEMEHHZIT 721, 2],
ZOMEEZ VT, 3.8 HRE T TH T T8l {L® Sriz CazCuzs Os1 D NMR HITEZ1T -T2, Z DR TSR LI
SITRIENLBEENHEL L, 4 HTRENEMTE I Th 5, HEND 3.8 TREE TOFMEORENL, A F v v
IR E & BT T2 Z E RO o T, TERBE TS T OBEIRKHI AR — /L7 DAL S 4L, B8 O R BIE
REIC2 5 LHRR TR SN TE 2R, BENLTTITHR—= AT BNFEE L, ENEINE & ©ICHREEL SV IREER ) —< ik
BTHERT D EEZIE, WERRIIFERHBAISNS, YA L, BIEERETOREMEL V7 FORBRLBNT D,

[1] N. Fujiwara, et. al., Rev. Sci. Instrum. 78 (2007) 073905
(2] BRIEEAR, fin ERDEE BT E

f T RORIEMRI I
Bk SE— ChlP KBEER)

HETFEHEEEL EWETR) WETIE, HIIEHED o ETNTOMEICEE R ZEEZ R4 2 L850, Tk
JRTEMEDSR Y Af BT MREE T & DR AZE U THOMICIERTEL 702 2 & T, Fx RBEIREOIPEDRBUC S ) 5
EEZLND, Berldkii%< ® Ce, Yb {LEWIZOWTHRANRFZEEOREEITo72L 2 A, 4f BTORE - IEH
EVEZ R U= RS i B — 2 2 AW L, ZTOZRAX—=RNI N OWEORKT RNV F— L BRI A r—Y 7
LTWDZEHRWELE, —FH. A—OWEIZENEZANT 2 Z LT Af BFORIEERIRBOESNETF 2 —=
T LU TRAREEOWE LT AL, 4f BTOI 7 aRERETREICEAL TILIZEZL OFERPKED EHFFTE S,
I 2Tl EaL A 2MTHo TV D Yb, YbAL: OFEETIC Téfﬂ‘t%%@#%m WA L2, WTIhomE THIE
e 2 Yb Offigs 3 E-3< ., Thbb £ ELORMEMENEE LTI 20T, f BT EA) DR RV
P2 L OO B2 AREICIE . BT b

[1] H. Okamura et al., JPSJ 76 (2007) 023703.
[2] H. Okamura et al., JPSJ 76 (2007) Suppl. 9.
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U2 M R 2 R IRBEIC 2 B, OB, TR = BL R R VX —IBOH 5 EMFINE— 7 N EHREEICHBL,
NENESEIOREZNTH LN DRI KHET 2 2 L 2IRE—JE KNI Lz, 2o b LR EE
NG RIZES) T TO LiVeOs DEIREEDO (L & BT 5,

0-10
JEJI FHE EALE OB FE & HWE TR YbAgGe DI ik kT

1@%ﬂw(Ekﬁ%ﬁﬁlu%@*(iﬁﬁ%%%g)b%%@*(%ﬁkﬁ%)
wa B GRHEREEED) . @R SR (KRB E)

KxlZonET Ce X Yb 25 EWEREEMOMKRE TR SIE CHILT 2E7 = /b IR E) R R 722
NFRBEERTF OO H, 2 GPa Ll EDES), 1 KEUFOMEE, 10 T £ TOMBY T T HEN & Wi bIIEE DB %
BIT-oT&E T, R TIEL. T o OBBOBREHBN L. EVETR YbAgGe OWEFIZ R LT, ZNHDIFEDS
HBORLEIZOWTHIR LTIz,

JES FHEIE IS IIREEER L 7 ) v O~ T U E VBV BRSO EE AR ISR L, RER e —
B—FENDOPNEIRNT ATy ORI 22 LT, BETTHHEET LR UEREE CHEAEZETCX, £
nxEHWTEWE %+ﬁﬁm¢%wmgk@mﬁ%3zmhimeLto%@@ AR X 1.6 GPa @ 0.9 K225
3.2GPa® 1.TK FTRALEFT AN, MRTy brt—»2 0 Bb o 2T BREE L 1.6GPa LA ETIZ L A EZ L L7220,
:m_ai\%@mgmﬁﬁﬂ#ﬂ%w%®mﬂfiﬁ<Yb%ﬁ/@WéFw:f%%@mx77xhv~Va/@ﬂ
SEWERTH D Z L ERRT D,

2 GPa LAl EDOEAT, 0.3 K £ TOMEE T TOBLRE D=, NiCrAl 54 & Cu-Be 54 & fAG b=/ M~ g
REDNELVES Yy XU X 22V EAWET 7 77 —E2NC & D2BACEEE AR, ZNE TORBENT 2
GPa TH 5, YbAgGe Db ZHEL, 4.5 T (L TR BN D A X BEAERZRBALOH KNS 1 GPa LLET, RS>
T hNTBHZERbhrotz, 2, 4T E, 1 KT CTHZRBAMRHET 2 2 Elbholz,

[1] K. Umeo, et al.: Physica B 359-361 (2005) 130.
[2] T. Sakakibara, et al.: JJAP. 33 (1994) 5067.
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B 28 AT 5 2 & CEEHRFICEREZAML, EXIELRRNET 2 Z EBRFARETH D,

%@{EJE&J}: LC, Pc—1.25GPa Tzt & =9 YbMneGe: N1 5, [1,2]Z DR TIX, #HET Yb A4 A2
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DREEKRIE D ZIL L TV D, ENEBERETHD &, MBS HTE TR E GREEFENZEEL, Tve TRE <Hrhvfhss -
TV R, KR TORERE— 7 MEDENNIIFME L L TR TV D, MBI D Tve TOZE(KITESEI T
AR, BVER TBIN S W ERBIERE L. WRERIE TOZNIZ L W—BE A ETWD, FEMITAHER TR T 5,

[1] T. Fujiwara et al.: Acta Phys. Pol. B 34 (2003) 1541.
[2] T. Fujiwara et al.: J. Magn. Magn. Matter 272-276 (2004) 599.

0-13
EZ k22U -REJRIVE R WS TR ESR ME %E O b7

KE A2 WFEREDF 7+ YA = AgEE S 2 —)
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RS BSR MIEV AT AEENTHEL BT, ZOMEVAT LAEANVTEB IR A H A ~—% KCuCls ([Z81F
HAE X Xy T OETHKIFEORERERIZ OV T HIENT D, 2B, AL, BFFSIE AR . FRSEN GRRY
PERF) . BEAFFR TR & OKFEETH D,

[1] T. Sakurai et al., Rev. Sci. Instrum. 78 (2007) 065107.
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Pressure-Induced Magnetic Quantum Phase Transition and
Magnetic Excitations in Gapped Spin System KCuCls

Hidekazu Tanaka
(Department of Physics, Tokyo Institute of Technology)

Magnetization and neutron elastic scattering measurements under a hydrostatic pressure were performed on
KCuCls, which is a three-dimensionally coupled spin dimer system with a gapped ground state. The gap decreases
with applied pressure. The pressure dependence of the gap was obtained. A quantum phase transition (QPT) from a
gapped state to an antiferromagnetic (AF) state occurs at Pc = 8.2 kbar. For P > Pc, magnetic Bragg reflections were
observed at reciprocal lattice points equivalent to those for the lowest magnetic excitation at zero pressure. This
confirms that the spin gap decreases and closes under applied pressure. The ground state for P> Pc can be described
by the coherent superposition of the singlet |0,0) and two triplet components |1,+1). To investigate the pressure
effect on magnetic excitations, we also carried out neutron inelastic scattering experiments at 4.7 and 6.4 kbar using
a newly designed cylindrical high-pressure clamp cell. A well-defined single excitation mode is observed. The
dispersion relations along four different @ directions were obtained. The softening of the excitation mode due to the
applied pressure is clearly observed. Using the random phase approximation, we have analyzed the dispersion. From
the analysis of both magnetic susceptibility data and dispersion relations, it was found that an intradimer
interaction decreases with increasing pressure, while sum of interdimer interactions increases. These pressure
dependences of the exchange interactions give rise to reduction in spin gap and the pressure-induced QPT from a

gapped ground state to an AF state in KCuCls.
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1 GPa #x72LZAT7r Y F— MEHWEHAIZ, BIBOSMLEMAENENS, ZhiE7a ) F— 23, 1GPa
PETERERTEILL, ZORETNELZ L7272 RERIENARNREET D720 TH S, AR 7 =—F A L&
WA TH 2 GPa LLETEILE, v U — MEEEETIERWSIERE o MA Bl S b, 7V ') &2 ES
PR E L THOWRES, FIRTEIEL TOW ARV EB I LN BOREWIIERABIH SN D, RAX—TEZhbnZ &
IZOWTRELSHET B,

[1] H. Fukazawa, K. Hirayama, et al. : submitted to J. Phys. Soc. Jpn.

EA 22U F—RIENIVICK 21T
B 130 CROCRZEMMERITIERT « BRI AP T Ef )

EES] P HGELC & B BEER ORI H D FRE OREHAE R LETH L7209, A v U & —& W5
BIEDTHENTH D, LrL, THELRZOSEFIZBN T, FHEHICRT 2E2 VB HOEBRELOMERH V|
B (FRKICEEL O BATIES £ VRS TONTIRPo-ORHRTH 5, FHR =54 Tl BA McWhan &
A, A DN v ) BSUABE B & LUK ERENTET, o0 ORERFEREEHIT CTER, ZORKE S
(E£E~100mm) OREN SHMREEORONE TIE « 77V ROBEWEFROMIKIE TOMZEIZIIREE Tho Tz,

T, WP — T LGRS A — T (LKA (X, SRR EEICEY 13 WTRE 2R & FE/NVRE T L OBRFE L.
[HPEFETIC L DBEEREERE D=0 @, CuBe Ho B> NiCrAl/CuBe O " FHMOE R Mo v ) v X —%%
BEL CTE 7, NiCrAl/CuBe ® @&/ i% NiCrAl BH % # < T5EORRBEMx Th 2.5GPa UL EOESREZR LT
WD, NI OIFFEPERELA R E W2 DIZ 1 us FRELL EOBSME DR ER AR TH D, Fi. SME 8.8mm @ CuBe
BoObHoiE, 0.2us BELL ECTHIVIHEMEEDOREN R TH D, £z, FREBR L PETITR T 2 55 (Fil &
BEL) RE K EMEIC W T B IR B, Bl 21E, Daphne7373 13/KkFE H 2 & BB MERESEN O, BRE—A 2 D/
SVIFZERRICITIRME TH Y . BAE LT A a— L ZOEENE Y TH D, HRKEEREZERTIE. 7 vERDOT
2 J— M3 b EEPEREA K,

CeRhlns 1%, #JE TR (Tn=8.8K) TH Y . FHOFRE T Toe=90mK IZ TBEE A RT, MEE & HIC TN
BRAAZHWADT 2 DI L Tee iX EH L. 1.9GPa ORGSUE I OB - 835 - [TEJJFEIAY CeColns DIBRE & L
B - SN TN D, BIRHEEITIEE A el bV k=[0.5,0.5,0.297] Citik S D ilietsiEx & 5, 2T, Fx it
CeRhlIns DOtk & HBRE & ORLEMEZ <25 BT CuBe OB A h U 27— (08.8) & AV Iz M F[RIFTIC & 5k
SHEEDEINRAFNEETAR TN D, BFE 1.2GPa £ TOE) FICTHESH OBBNZKII LT, ZHETOENTH
PEFEFTFERICH L TR D SN EED LV, EDICESRE Z L3, BB LAY ) —v - =& ) — ) WREIR & E 1t
BELTHWzZ &gk, 7r )= beAWOREORF L IFESGHEOEIMKGFENRE S B ERE/-Z LT
bd, EIG, EHOBIZEVEEMENEZRD,) FIEYE ABTT 5,

e OB IE ERR S RN . BREEHh (L 0 KBEE T) Wik & @, CeRhlns OWFFEIL, AFHIE, BEHLT,
FVRIR CRORMERE) . BUR'E . ERRER (4 KEEED) K & O LR TH 5,
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P-3
Palmtop Cubic Anvil J£ /135 OB %

IRCREL A TEAL AR R, BRI A B E A BIE ER B LR OB @Ak aE B LR e
CRAURSFMVERTZERT, IO RELA, (EET 7 / B)

Cubic Anvil JE/#EIT, ERICENTS L0 BOWEKEMEZ RIS 28E L L TEAH 5, AT 10GPa %
THRRTHY., BELZ L8KBEE THHTE S,

HWETRE TSN TW 2 BFEARZONEICIE, BOBEKE TIZRIT 2 &0 KR TOYERIE D L ZAR AT R
T %, Cubic Anvil JENFAELEREIT, BOHAKEZEETE 228, BIEOHEROKE WIEIEDORKE TIT LV IERTO
HEFARWREISE, ZOREITRT D720D11%, FREEZ BT, KRR E G CRIE T 2/MLo £ ) 44HE
PRETHD,

AR~ L, LVRETOMELZ B L. EEO/NMYLEIT IO TZORREZHRET D,

NiCrAl 4% SQUID HIENERE DY EEN T CazRuO4 DR iHE
A e, A X (R RS E R AR

T, %< OWIENIZEE )Y Quantum Design 200 MPMS ZFIH L= LlEZ1T> T\ 5, F72, # 1GPa £ TO
EI T TORBALAIE S BeCu B E A b v U U X —F/LTHHEIZ/ZR > TW5D, LovL, 1GPa #x T, whMERbL LR
ETEDENEMI ADLZAHDTHD, £ T, Fixld NiCrAl &4 cylinder, FFERMTIZ X 0 EHERE - $IMEIC
7z ZrOz piston & W EN B/ &R LIz, W - FMEIZ02.5/08.56. &K 150mm. JEJfAL LTH 7 =411
7243 ZHWTW D, ZORER, ST 2.4GPa, Sn OBREERBIEED) HIRE LRI COEIT 1.8GPa Th -7z,
£, Bkt AN Pb o8 (BK, 0.1mT) & Pd(BK, 1T) D kDB SR FMAZTE L, HIE T6E 72 e/ Mgk
DfE%E 2X103%emu ERE LT (Ny 7 FT 00 RELIE T a7 I MERET),

BT, ZOFEITEV TN & SEERRIE & 32 [E 15 2 Yot@ B CasRuOs DRULINEZ1T - 7=, SRfEMIRIRE L
@ Curie-Weiss HIlZHE 5 BEHLEROIBEERTFIEN D pet~1.84uB % IR TOIRBEMER LlFRD H EIFIREUAE Mrem~0.42uB %
Bl Lo TEE/ ST A =X % petiiMrem~4.4 T 5, Fiz, KRR TOBALEIFRD Arrott Plot (M2 vs H/M) LY AE
Do ED/NRT A—42% To~T0K, Ta~640K &K, generalized Rhodes-Wohlfarth Plot (2 TFAZEEIRMENEIR
MnSi & [FIfEE OB E RO Z LR gnoTe, EOM, LRI LT HREROMIEEITV, B bR X v 25
TRLF—% 100kd/m3 &RDTe, TOHEZ CazRuO4 OFEREMEIT d TR CIHFKEGTHERIEF IZREWZ ER¥bh o7,

P-5
SrCuz(BOs3): OJF )1 LA
g W GRBPED)

SrCu2(BOs)2 i Cu2t(S=1/2)D> _ &K ZHKFH & L7 W7 7 A b — a VKRR TH 5D, Cu MO ki
M EAVER L Shastry-Sutherland €7 /VERBTH Y | FIUZ ZRTHRMBEER 25 E LMK ETiE, ARIEEE
MWK T Z 7y MEIEBEOZ A ~— 7 by MEIAET D, A LTI E TSRO UB-NMR JIED 6,
I TFIZRBWCREFEBRMBEE SR 5 2 L 2B oMz L[1],

HA~—%ii{e LAY X v 7WEONREHRTHD TICUCl: Tik, JENICL YV Xy v 72METF L, ok
LRI SRBEMERRIT BN D, — TR TR, AV U F v v FIENTS LHEFNTED T 225, WERT LURIOES T
THRSHEPHIRT 5, £, ERVERGS CRERS A EZM A7 m—7 2 H\WTiT>7= UB-NMR HIEN 5,
JENTHEFIL, AROAE XY v 72 HT25 8K E X v v 7 LA ZEENEYIMICESI L, 2 2o8 e TH%
AL RIBIZ B D,

WHZ, KRROMR LD, BFHOBEIRIEIZ DWW THRE T 5,

[1] T. Waki, et al. J. Phys. Soc. Jpn. 76 (2007) 073710.
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P-6
F=FUFANUNF T LBALY) K2Vs016 DB AR IERBICHBT DL EIE ISR
RS B, /b TREh. W LG AR EBL BE S GREURT: MPERFSERT)

oz, F-7mHEE R EORBEEZ BN E LT, XU U AR E P OICHERBEEIT>TETC0VD, F—7
VEA MR F T AR KeVsOie 1, IR T V A A OfEZENY A NI 1o TH Y, XM V3B L e BIRA
A A TH 5, Bt FxidmERRE (AGPa,1200°C) 12 & ¥ KeVsOws DERRICAKZI L, ¥ TH 160K TR
— MRS 5 2 L A8 LTZ[1], £72 Z08R —EREERIC VD HIEHREEE 2R LESEN 9 nTe, 72
FHC B RER S R T 523, BERIRELLT CTRSHRF 2R &2, LA > T Z OMEBICE W T, BRifkF AR 2
U, [AIRRIZ V3w V3sh, VE V2T L, BRIRELI T T, A - 7 by MREICR > TWH AR H 5, &
bz, KA b&E Rb 12, VYA haE T CERR LIZREOHES OB ATz, KA M2 RS 7oA 4 RbHTERT
%2 Lid, ADLEESFICHIET D, S P COHBEORPERML LB L, &FiRT D,

[1] M. Isobe et al., J Phys Soc Jpn 75 (2006) 073801.

Hg:Ru207 DIE ) T ik &mis s

T E (ERIF CERC). 1A ST (FRAF) .
A B, R afAd (PERRF CERC. HUK., BEAT)

IWARSIZE > TERENTZ A 17 o7 Ru Bt HgaRuO7 I3 EMICHRE AR L EE 2> Tnb &L BN
DM, EIEIZBWTIE 108K fHIICBW TaRMERAREE ZE 23, ZOB, BLoRDABllEh TB Y [1,2], MK
72T DR ENT WD D EE X BILD, FRFCERMOBARNRONDT-0, HKENENZ 5 Z & T OeRiE
IR SN D EBbhd, -, +RICEWENZHWS Z & TCZOWmBEMEI L, SRR ORISR EER
GIERIER LEREE THEBSEL LN TH D, OV F o/ R BIREICHEZ D, EEIcka—t v
TUENEEBLIOT ) v U VIS EEE S S DOV TEKIBTERAELS 12GPa ETOENHB TR I Ro7coTIh
ET 53],

[1] A. Yamamoto et al.: J. Phys. Soc. Jpn. 76 (2007) 043703.
[2] W. Klein et al.: J. Mater. Chem. 17 (2007) 1356.
[3] N. Takeshita et al.: J. Phys. Soc. Jpn. 76 (2007) 063707.

7 0 LA ERIORERIEE EIEIR
HEH YT (R

7 v WA BRI MCr2X4(M=Zn, Cd, Hg, X=0, S, Se, Te)ix. /~A 07 ua T FEMATZZ 0 A 42 DI 0%
9 8 =322 OANA BV TREMIATH D, BIEMICRE W TIE, RITER AR SREBMER TH Y . A D%
772N L—varOBRELTEHEREINTVS, ZHDH L CdCr204 LT HgCr204 TiX, S@ELEOHINMC
XoT. 7 v LDRMLD¥5 OB E R OMIGHEHN TN TN H>28T BXOH>10T THND Z EBM6NT
W5, [1,2] 2 OBSGFHEMIZ, 207 v ADDL ZIEMEERDHF T, =008 & AT, — 00 & ROHTIZR 5
T LR o T, BB AE G E S IR LI E ETRERBALE T L 5 & T o TR & LTHN D LHER I
TWb, ZOMKREBIL., 78 s F  BOBKNRHEERICKE SN TEY . BKHEEERA= RV —%2 23t 5
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T TREREBEZITH ETHEND, AE. 710 AAERNVOBESFFEOIE R ZWE LD T, ZOME
DOHEB I OEREITO,

[1] H. Ueda, et al., Phys. Rev. B 73, 094415 (2006).
[2] H. Ueda, et al., Phys. Rev. Lett. 94, 047202 (2005).

Prolr:07 IZBF 200N RO n[RETELIE ) T B HEH T
H B, WTH PR, RSRK FnsE, b g, BUEP BOREA, LR Seth CROKHVERRF. SUKERA)

A v aT{bEY Prolr071d, 77 A ML —arRnNdH 572012 T0mK F CRBHHRABRF 2R3V, 00—k

HERAIHUE T, EFRZIRO & 5 R IEFUE OB ST B[],

Fx T DBROREEZREIED D120, Bz BQLFﬁTﬂ; BHHIE AT o T2, ORI/ OB EILE
JEM &R ERANC 7 N A EBRB LN E ol WG BHI B W CERIPIE 21T o7 & 2 A, HfE
raeUR & AR O B SR T O NS B S 47z, BLBRRVNZ k . HREEEEUR & I3 R eV IRIE TS TR I LR D
DB ST,

A T, msUEL O ZERAE R OFEM L TR O fReEICB L Cilia T 5.

[1] S. Nakatsuji, et. al, Phys. Rev. Lett, 96 (2006) 087204

P-10
J£J) tuning IZX5. WEOE N H HEDZ M
W i GRS MENT)

—f% S-AV205(A=1i, Na, Ag, Ca, Sr, Pb, x ~ 0.33) THRT Z LKL, —HEOB - RTBER AT U0 ALY
WENT T, BRAAABERMEARL, B<IEEE2ERBSLE2RT, flz2XT5L, & Fr%skf“k%ﬁ L7-BRESS,
Si-MOSFET TO X ¥ VU 7 HilfHI7 & BRI & [ U AE b o m B IS, S o1k, EEBER, KR
O ®EEZOEDOE, WA TN LIEBITESTHWDETHAD EEZ LN, BEFEOL BB 2 HERE O MBI
MR ER Y, ol —DoOWERNGERNLE S > TREWIEELE RN, TOEITOHEOFIZHL D XD 5T
W5, AFEETIE, N0 ORI Z | RS 2 EIICRT 2 Z LA B L TWD,

P-11
RETICBT 2 IRy 7 )V © S8 — Mgk
M T R —32 (FRBeR A IERE) . @il Ml 71 . 2Ny (A RSCER)

REA 2 BEBIRER D —>TH 5 LasxSrxCuO4(LSCO) & FAED i 1S % 1 D RoxSrxNiOs(R=La,Nd)(RSNO)/
BRI, BRI bty & BB 2R3 2 & BIF I :Eﬁ%ﬁir‘;éhm\é RSNO 1% LSCO 2l TEMB
X ¥ v IRE L — T4 VHEEABRENZ ELERET57DIEEL D Sr R—=7 (F— NV R—=7)BLETH
HENNONTWD, =45 HRO La-Ni-O {t&5#121% Ruddlesden- Popper #CH 5, LanNinOsn1 NEHHINTE
D AKHFZETiE n=1 @ Nd1.6Sr0.4Ni1xCuxO7 DI1E0Z n=2 ® LasNieO7 DS bITV., JEH FCEZEIZNET S 2 LiC

£ 0 & — A (MD i1 W TR =,
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BERIPTIE XM T4 AV, SEREIIIEA F v =LA E LT ) F— &AL T 2.5GPa %
THEEAT T, 72X A TEY RT7 L ENLELV(DAC) & AV @mE T COBSIEILOREIITEA B L LT NaCl
Z AV, £ K 20GPa £ THIEZEIT-> 77,

Nd1.6Sr0.4NiixCuxO7r DFRE{To72 & T A, x=0.5 O 220K TMI A Z LTV A EPMEATE, Zoalk
DEEF COBEBSEHOREEZITo7c, EA My ) o —HEEIC X DR IE M BEBIREIZE IS0 LRI
DI DMEANCH D, F7z LasNi207 128\ CH MI BB 130K (IR S, 2 GPa £ TOES FTIiE-12.5K/GPa @
AT T D Z B SNz, L LAanS, DAC AW lIE CIREIRE R TR E 2R L, MI
ERBIIHERR CTE o7z, BIE 10GPa (HEDEN F T AT T v EVE BokKEMED K@ E COMlE 2 3H\ LT
W5,

P-12
(TMTSF):FSO: O T-H : IEJI FIZBIT 5 EMAEL

B FRE1, Bl E— 1. @46 FlZE 1. Haeyong Kang?, Y. J.Jo2, W. Kang2?, O. H. Chung?
(CFEBERT, 2RUE LR, BIERKT)

43 F-PERR(TMTSF)FSOs 13, HFRARNEART =4 FSOsy NELKIRTE— AL FEH-TWD 2 LA T
HD, BHrRENF TOBTIENE, ARBANEOFEND, > TMTSF H & 13587 28 M7 E 5 — IR XK A 3
mEhz[1], Fxid, SHEOETIRE, BEEEEZH~572H, NMR HEZIT>T\5, LIETO 7Se-NMR #IE T,
JEJI T, AR CEM AL & TREINAWIFROIEN D 2@ L72[2], 2T, ZOBEMAOMIN 7RG E 155 72
B, JESFT 7"Se-NMR OWIGHR DA EARIFHEZBE Lz, BB MTBEEa A AVNERE S L5, Utk Rko W.
Kang ZdZ03 B L L1=/MID Be-Cu E VAL TS, JIEE. 150 K, 50 K, 156 K ® 3 2ORE CRIE L7z, DR
ETHWIRR T = ABMNICY 7 v T2 L EBIIILZ, 72, 50 K TEOLNERIRIL, &R (150 K) TOWRITHR
WHART, REHED o7, T ORINBROIED W O R TFEIT, Knight shift O fAEKTFEEIE L TNDZ L0 b,
ZDORER TEBEHOARINEBEZ > TWD I ENbhoTn, SLRDFMTY ARET D,

[1]Y. J. Jo et al., Phys. Rev B 67, (2003) 014516
[2] H. Satsukawa et al., Synth Met. 153, (2005) 417.

P-13
RGBSR A O — BT & = f k%I
B, AR IR (REERE) . IUE A (REIRNR)

IR, 2 LA HEERORT & BHERAEE, BEEEEORFHN =K EOT v b /S— RERNZ IS 7= BRAR A
DD 5 [1], F#IZk-(BEDT-TTF)2Cus(CN)s (IR £ TIRBOE LRV T T A hL—va ke LTHERSATY
o W DI X o THIF Sz —iitEERERNIT. BAN=ZAKTO ¢ &t ZIZFMSLICHE T, =Akk T L TE
TFIRRE 290 T 5 L CH I FEE 785, « B BEDT-TTF 0 3 FEEOHEIZ OV CTHIE & I12 L 0 —B B T otBfis
HIEBANONTEB Y, t1=0.7 (HEICBRERBIRE Tc ORKMENNRD L5 ITHERPEIINS (3], ZAUTHEGRD
IR & SHE LTV 5D,

ASEF & 1E, IE S & - TH L < Bi%E &S24+ BDA-TTP % A /- 2 IR TTAE RIS EA B-(BDA-TTP)2SbFs (Tc=7 K)
[4IZDWT, Te 123 2 —WiEEMENR 2R ~7z, TR, t RS DH A7 v 7 EEITATIE Te MERL. t'%
BRSEDLAZ v 7 KT, Te 7° 3kbar £ CTEF L& TRICEET 2 2 &03bhrolz, ZHUE, ZOWEIZEWTY
t'1t=0.76 £1IL\Z Te DIR KB DD Z L 2R LT D,

[1] For example, B. J. Powell and R. H. McKenzie, J. Phys. Cond. Matt. 18 (2006) R827.
[2] M. Maesato et al., Rev. Sci. Instru., 71 (2000) 176.
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[3] M. Maesato et al., Synth. Metals 137 (2003) 1243; erratum, 143 (2004) 145.
[4] J. Yamada et al., J. Am. Chem. Soc. 123 (2001) 4174.

P-14
% BEDSe-TTF #i( 8GPa MHiiIE Fintk

Ny R EH OB ORI Fish, B L= EEE - E
A Fewl A, 04 IEAB BIR St By iy 3 C
(i ERBEEL T, AERBEE A, HORWPERT B, JRBREeCimE ©)

B-(BEDSe-TTF):X (X=ICls, IBra)iZ AWM Tl T 5 T=14.2K OJENFHRBEER B-BEDT-TTF)ICI: & [Fff
DFEbiE & FEO ORI TH H[1], ARIFEx L, ZBEACR M) A —RENEL R a2 —Ey 7T
ez, B8 BEDSe-TTF HOESIEILOEEAMEERIE Lz, ZOREEZ TRISRT, ZRIZASERE L
B-(BEDSe-TTF)2ICly & B-(BEDT-TTF)2ICly o i
ROENEFEED Z Z 7 4K p-(BEDSe- E
TTF):ICl: O FE N HIF DB ORERFED 7 401 1
77 ThbH, 8GPa OEN T TIHITFAREERTE ~ f~(BEDT-TTF):ICI: 3
BALIch L, LarL. P-(BEDTTTRuCE < 5 10° &\ :
8GPa THZENEH XN TS DITK LB -(BEDSe- %13'1 r %
TTF)ICl: Tix, ZDKET LBR SN2 o7, i

102 grpm—— —— _

PRI

™y
—_—
//
aosuud

” - 102k
IBr, It L THRBETH 2, F -(BEDSe-TTF)ICL 3
BTSRRI R &2 VGELVER 403, Surai s ot
R 012345678 0 100 200 300
T LHTFETH D, P (GPa) T K
B 1 B OE AT 2 B’-(BEDSe-TTF),ICl, DHEHIHR
[1] J. Sakata, Master Thesis, Tokyo Institute of DRI

Technology, (1998)

P-15
1/2 el 5 T =% BEDT-TTF ¥ O)F 11 FIEEYE BB FRE
FF . A0 L=, W 2 G ERFERFERE TR

A, < OFBEERCIEMEERDBR SN WD, ITFBRAENTHEH0D0E L 1L, BWHFMED LEEo
IEOWEIZB W CTREENZLDOTHD, BAICL > UIFEERMRIR D EOA, BRO EFICL > TR L DI
FETETLEND ZEBHESNTEY UV, 20X ) 2BGUE CDW DR T AT ¢ 77 EICR B 5 AN 72 IE
BRAR L ZE BARL LD TH D, S0, AEBEEERDO—ETH S, «-(BEDT-TTF)Hgss0Brs O H{&EIKHEE E S
LERENT A= —L UCRATAER, I EREEFENE N0 T, RICOWTHET D, ZoWEIE, &
JE B E CIRIR TBEEE LD T2, IEEERABI S ook, RESOBEEE LOFREREDHTH Y |
FEADOLERIZE T, @EOA—I v 7 RIELBANMIE(L Lz, ZOWE T, EWMEFHEO X S RMITE B on%
WS, AR T EESURIBICH Y . RALLD RAL UIEEDFEE DB ETE 0, H AL, SR ROV TlE
T 5,

1) H. Endo, T. Kawamoto, T. Mori, I. Terasaki, T. Kakiuchi, H. Sawa, M. Kodani, K. Takimiya, and T. Otsubo, J. Am.
Chem. Soc. 128, 9006-9007 (2006).
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P-16
H BB A D) T AL R R
WD it (G E KRR

k-(BEDT-TTF)sHg2.80Brs (i [ E A= EK) & x-(BEDT-TTF)4Hg2.7sCls (LA#2. £ E4 HgBr & HgCl B&3) Ok
PEIGE ZIREE LSO E LT, MAFBERIC L ARMLEZE L TR, T OREER, HgBr TIFEECBT S
D e VIEIR < | L3K ICBW TBEERM S FEIT, DT 5% LB SN0y, B/ FTIRIEE 100%80H S
7=(Fig. 1.), F7=, KBHEISERIE TO onset-Te & EXIEHUHE TO onset-Te DIENEFEE Fig. 2.7 LT, £ZT
(3. @ LT 0.7GPa fHific v — 7 Ml STz, Fxld, HETOBSERBTROBD & & — 7 #EORIRICONT

Heam L7V,
0.2 9 1
ambient pressure 3 - Q
0 [ ]
— 7 u —0.8 = =
o r [] —
g 1.4GP4 - n ~
-0.24 = ] 6 =
Q H ~~ ™ 0 6
= [0.2GPa . s 2%
g 0.4 it = - | 3
— L1GRa}§ L a. " ¢=0.4
f_f'o'é M 3 = clectrical resistivity Gé
~ 0.8 JJ 29 o ac susceptibility =02
. 4GPa 1 o)
> n
-1 0 0
1 5 7 9 11 0 02 04 06 08 1 12 14 0 02 04 06 08 1 12
T (K) P (GPa) P (GPa)
Fig. 1. Temperature dependence of ac Fig.2. Transition temperature of HgBr Fig. 3. Pressure dependence of volume
susceptibility of HgBr at low pressures estimated by electrical resistivity and fraction of supercunductivity of HgBr

ac susceptibility.

P-17
INW 2S5 T 2)) & W= Eta2Me2Sb[Pd(dmit)z]: D J1 FEEMIE

b A REF BEA, TR B AR B o AB. g fL=°C
(RORRBE A, BURKE AW B, P C, JST-CRESTC)

AHERIZB W TR OFENE S FCHLNE 72V | BB OMRKAIT 21T 9 L CTRAIRZRESTEHIRIE OV
BN LTS, AR TN 772 W R T COBRERE OB R 21TV, EteMe2Sb M OFHEER
WKHOWTOUEEToT, TORIT=F LD TR_BEEER LAY —252HT 5, OB EZMBRICEE L7
FANL—va Y Rd D OB E RS0, ZO0b Y T0K TEMOBENC X 2 8 A—Hukikisg & i
¥, ZOEBITINEICEOCIEBEE N LS L0, K 10kbar ZB3ICEEBIRE T TR L, REMR O BRI E AR
HETHo 72 b ONEEMTIIERCE(ET 5, DIvbiud 2 OF RIS & WEGIE CTH O MCT 57295, DTA
EEIEH LI E P o BREZ1T - 72,

ZOFEF. AKE (P<10kbar) TR E O EH K OVEEM] (P>10kbar) TOSEIRE O TN RO 4L, AKTEMTIIbE
v—7 s bu E—EME L, BEMTHREIRESBH SN MEEME Y b —7 | = b =L BTN
S o Tz, A ENHREMICORERR CRER — i) & @RI COMER (&8 —#iFd) I W T 2 TETH
Al

30



P-18
Sy YRR DIE T TR

A HEZ. HAT HESE, R AL=. B Dhik (BT

Gy I E & & R B E R O E IRRBIC SOW T, BIERIE I EE R R E 5 A 525, E T CTOBERITD R0,
S FHEERDBALRI NS NO T, ENBGOMECIARIT N2 TREZEED S 7221040 i‘%ﬂ!ﬁf“% DA IRDF DALIR N

5CHhD, o lxiilio SQUID BEREHIHLAT = & DT 5 E B ik L, 5y TR IR [PA(dmit)o] i o
B YPEFZEIC S LT 5, [Pd(dmit)e] HEIXHEE T CTIXT v MR T, BEAYE /75\ ﬁﬁiﬁ%%i’(777\ [N
L—hLTW2, £ F CIPd(dmit)e] HE O/~ R 2tk & LT 30 : : . 1
ERIRE~DE Yy MEBB I OEBEERSET bND(L, 2l ThbIT EReeHAE SRig
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. susceptibility measurements ([J), diamagnetic
[1] R. Kato: Chem. Rev. 104 (2004) 5319. onset 7. of the polycrystalline sample (A) and that

[2] M. Tamura and R. Kato: J. Phys.: Condens. Matter 14 (2002) of the single crystal (@). (b)Magnetization at 0.21
1729 GPa using single crystal sample corrected for

. demagnetization effect. Zero-field-cooled and Field-
[3] Y. Ishii, M. Tamura, and R. Kato: J. Phys. Soc. Jpn., 76 (2007) cooled data are denoted by ZFC and FC, respectively.

033704.
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Reflectivity measurement of Cobalt-Iron Prussian Blue
Analog Ko.4[Co1.3Fe(CN)¢] *4.7H20 under Hydrostatic Pressure

M. Itoi*, I. Maurin2, C. Chong!, K. Boukheddaden!, A. Rotaru! E. Codjovi!, F. Varret!,
D. Chernyshov3, J.-H. Park4, D. M. Pajerowski4, M. W. Meisel?, F. Frye4, D. R. Talham*
1Université de Versailles Saint-Quentin-en-Yvelines, 2 Ecole Polytechnique, 3 ESRF, 4University of Florida

(*Present address: Aoyama Gakuin University)

Prussian blue analogs, such as Ko.4[Co13Fe(CN)¢]*4.7H20, are typical examples of multifunctional materials,
combining spin-crossover (SC) transition, magnetic ordering and photo-magnetic properties. Recently, the multi-
stability was evidenced by magnetic investigations using different kinetics of temperature in the title compound [1].
By flash cooling (more than 100 K/min), a sizeable macroscopic fraction of the high temperature (HT) phase, that is
Coll (S = 3/2)-Felll (S =1/2), is trapped at low temperature in the Q-phase for which it corresponds the highest value
of the magnetization. This Q-phase undergoes a thermal relaxation at 160 K, at which the magnetization drastically

decreases because thermal charge-transfer produces the non-magnetic state Co'l(S = 0)-Fel! (S = 0) (LT-phase). On

31



the other hands, by slow cooling (~1 K/min) from the HT phase, the system reaches an intermediate (IM) state, the
magnetization of which is located between that of LT- and Q-phases. In addition, the spontaneous charge-transfer
transition CoI(S = 0)-Fell (S = 0) «— Coll (S = 3/2)-Felll (S = 1/2) is accompanied by a thermal hysteresis loop. To
understand the multistability of the present sample, we measured photo-induced magnetization, powder X-ray
diffraction under light and reflectivity measurement under pressure. Here, we report on result of reflectivity

measurement under pressure in Potassium Cobalt hexacyanoferrate.

Figure 1. Temperature dependence of magnetic susceptibility of
Ko.4[Co1.3Fe(CN)] *4.7H20 in several phases. High Temperature phase
has spin configuration of Felll(HS)-Col!(HS) (1. High Temperature state).

g st | R The kinetic hysteresis loop is observed by slow cooling and heating (2
E L ol piabidiiaiby Intermediate state). The spin state keeps the high temperature spin
e e — f configuration by direct insertion to 10 K (3. Quench Phase), which shows
—_— X E J ] high magnetic susceptibility. LT phase (Fell(LS)-Co(LS)) is obtained by
— e - i 1 thermal relaxation of Q-phase (4. LT phase). All susceptibilities were

1 o “_.:.:‘.\:. i s e - measured with 1 K/min sweeping late.

Tamparaiuss (K}
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Development of the method to measure thermal expansion under high pressure
RH B, =% EE IELAF K Tk (BRORRERR7)
Thermal expansion is important physical value. There are some methods to measure thermal expansion such as
electric dilatometer, X-ray diffraction and strain gauge. To make high pressure, piston cylinder cell and diamond

anvil cell (DAC) are often used. Piston cylinder cell is available commercial strain gauge. On the other hand, it is too

large to use in DAC. So we make micron size strain gauge and introduce the making process.
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L brRIVF Y U7 —EA SAGHRIC X 2 a1 H4E
AR SR CRORCR A VERFJERT)

1572 Ge(001)RE TliX, STM HEHLLOF ¥ U TEAIZL Y, 80 K LA TFOKIEIZIEWT p(2x2) & ¢c(4x2) D 25D
IS L YO RETHNCER SED 2 LR TE D, ZoMEEiE, I7 el Zo0BBEDERATHD “F
V77 OXAEREBEE VWORBBTHEMAETE D, FHOLEASNAES Y Y TIE, EEREAZGIRL, @ LTxr 2
KEERSED, —EARLEZX 71, BASIEX Y Y T ICEoTEFE SN, SHIIBEITLS, ZoF 74
BEBIL, v T OZRAF =P RIIBE LT, RuzlT 5 Ge @RS A ~— DR & & ik S 20z
ThDH, WEEEDOTODONA T AEBELEVEIE, ¥ 7 OERICKLER S v Y T O RV —EIZ5HE LTV 5,

PR ZEE L T OV AICE v U 7 2 EA LEZBRIZRPTINC A L S - B E IR o RIL, RiEE TREO B5E
WIRFE LT D, FEEAREE FREL, BH Ge HRIFA A ~—DOTRHFOL 7 U 7Ry RICHK L# 1 ook
BT/ LI Ny RE Yy v FHIIZH Y . XA ~—FbHEONRY RSENRKE N, Z0Eblc, SVRAELEATIE 1RT
H7e p(2x2) SIS c(4x2) R EN D, Tz, REICEASNTZE XL A ~—FIH TR £ TERL,
100nm P EEEN= X 27 28 d 2 L b TED, —H, HAETREZ Ge HRY A ~—D LR 70X 7Y 7R
VRICHFE LR 2ZRITIKETH Y, AL 7 EFIREEIZHEE L TWE, Z207DIZ, 2SIV AR—AVEANTIE 2 RTH 72
c (4x2) fEI AN p (2x2) RENTRL EN D, HEASHIZR—IUT L 7 ~ & ARITEFT 5 72 D12 F ORI 3,

ZOBGOIEHE LT, TROL I ZRTN~<=0 A(001) ZHEIZAREZEE LICGRICTEDAR-ST V=g LT A
~—OREEL, ZNERAVE 1 RTEBE RO A AL v FEBUDNTIERD,

i _ ~ ‘! .

R s oY
“ DT R Y
U U r- .“H‘ t.'l' k] ;'&_ﬁ.“‘ t.'].' .

: Sn { . { .
’ i -._3‘.. ‘-.. ' : i -._3‘. ‘-..

NG N NN h‘-'._-i‘;_'.h,_'h-"_-i-;.'ah._'

L a8, LB a8,
rate | rate  RERSEERNR R

2. fkhE L —4r v d STM/STS

A EE RECRF SR BT 7 £ o 2 —)

STM ICHBUNTHREFE 2 BT - T AR ()
VR L ICEUE S T L2 LY | RS SRR T'
OHEFEERZRT 2 N TEE, Zokx, K

T DIARRDERENHIZBNGD H & LB
ZOREREOFMIR 2, Hix BRG]
GRRBTHLZENMONTND, TNETITH—
JETF 53 @ charging <°A 2 [ OFH BAEFH A3 He
AEh, STM B TIXsr FHLED XV I e D | e B gL
F7- AT MAREOREAIC LY STS X° STM-LE T SEITIH-E bias (V)

135y 1 DIREHHENT (vibronic states) NERHIZ 2305

dlrdv® farb. )

5o/ %, NiAl(110 - oo kiR N (a) NiAL(110)FM b AlOx #fafxiko FIZEdE L7- Naphthalocyanine %71
OE 9}@ C.ﬁ%)f . ‘\\( )E%;ﬁ _ 1:@7%%/25}1%%? (LUMO), (b) ¥i— Naphthalocyanine 4y DHEEI5E & 458 STM 4
EBRO G SN TERESNI P INVETODT ) iy Lo sIcREERET S LIk ) | 205 FELOMR
W ~DLEH b KL & BT charging, (D)3 ggen swe L= vibronic progression 2 S5,

M 2 v % 7= STM-vibronic 4362 K54
TRFREETOLFRBIOMK. Z O < DO EEBRFER & V72 EBREE R IOV TR Lz,
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AWFFNTT ) 7 N =T RFET —731 1 Wilson Ho BURWIFEE TIT 4L E L7z,

[SCHiR]
G. Mikaelian et al., J. Chem. Phys. 124, 131101 (2006)

S. W. Wu et. al., Science 312, 1362 (2006)
N. Ogawa et. al., Phys. Rev. Lett. 98, 166103 (2007)

3. BTR—)VIE QR MBS

FEA 7oz 12, C. Sohrmann3, J. Wiebe!, filifl %% 4, Y. Hirayama2, R. Wiesendanger!, R. A. Rémer3, and M. Morgenstern5
(‘Hamburg University, 2 BAL KEREABEEREAAFFERL, 3University of Warwick, 4 5T K22 12258, SRWTH Aachen University)

TWRICHR OIS D 3 ODFRE B L LT, BLHERT vy AR & TR —iRisimE, BErh— ik, B
BIR—HERAEEER BT 6N D, T DHERITT X THERNR N —a L —ya VETATRBEN, BETIEEND
ER—TOETABRRINTVD, LL, TOMBMREGIT, ERITITZVEZHLNCESH TR, o, &
B A—/VIREBIZBWT, B A—VIEE TOEMBEOIREVEZ, EA MRS RIT R EEBIE L, ERIL.
1%ML Cs/ n-InSb(110) DR EII L STz ZIREE TR EH B E L, BIKIE(T=0.8K), ML B=12T), #EEH%E
(P<1x 108 Pa)OFTIrolz, Ma-giZ, BARDEE Vs THIELEZ AI/dV ~ v 7 %5737, EBERNTEYL L
drav H—7 (" IR T Loz, BEEEITA B0 L7 &IK Landau level(LL) EO =R F—IZ—F L TW\5,
LL D&~ 3 —AlO4EE Vs = -116mV (¥ a) & &= kL X—ROMEE Vs = -89 mV (X g) TiE, #HfE ARTEN
FIUR LTz, ZERIPCINE L2 Y v 7R F RO Z — s R b, FR60A4EORE &%, LL fRGmicTx
NX =TT EHIIERLEZEK b, ), U TR = OEENY A 71 br LR Tdnm ([ZHEWZ E D,
ab(f, g THE (H) KEITRINTEANF =V FRT Uy LORVN @B IRICRELZ, FHEAE -« R 7 MRIETH
5EBZHND, THRAF—N LL FRICEMA< &, B & o2 RTERER R T ¥ v VO RAHE TR ViR (K ¢, e) |
LL H9 Vs = -98mV TiE, K dIZRT LAy NU—IHEEE R LT, 203y bU— 7 MiEE, 3Rk
IZiR%ET % extended IRETH D EEX HND, THOLOERBERIL. HpmICTHEEINCE TR —NVERIZBIT2ET
REEOWHBIR 2 BVICEET 5,

-

] I
[melapip &

L

g

difdV [a.u]

-120 -110 -100 -90 -B0
Sample voltage [mV]

4. ERERY — FBILEICK DB TRA 2 by I b OB
/A Mz, %G B— (TERFERFGMA PR

A b RVBMEE (STM) OFHLCK, 2T 5 E8 7 v — 7 BAME (SPM) BB SN TE 2, ZDIFE AL
SPM £ Tt SN RE~ vy B 745 2 L TRASNTE DN, Faxr BANTH L ERS — MEMEE
(SGM) Tid, #REMD D OBHAHIC L DI OBRLERMZL 2Rt 5, Zhick v ERICEES LS —
AT K DR DS BB SR L, SPM #REH&FIH Lz “FEh s — MEM” 2HVW2 2 LT, MliEicsiT 5
BRI 2 ZE AT U CTREET 2 Z &N HRE L IR TE 72, ZO X S ik, FEEEFRA o har s
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7 MQPO)RET Ry by I—RrF /) Fa—T743E, SPM LN L RBRED KX K2 F / (REKOE LS ER
PRHMECHWO N TETWD, ELITREENRETLEND QPC Tk, QPC O H=EFRNT ¥ 2 OfREE— K
W3S LT3 28725 R SRR A4 Th H[1], —FHF THLI1X,. QPC ONIIZBIT IEEBIROMETLIZHEE
L. GaAs % 2 RTEFH A (2DEG) (2~ TARBAMED R InGaAs % 2DEG kIZ/Ef S 7= QPC KR SGM %
W mFIEE L OB 41T > TX72[2, 3],

Fox DRI HOW KR SPM Tlid, 3He 7 74 A A% > hOFEIZEY 17 S ERMED SPM ~y RNIZA Y
F 4 7B LR R E AL, ti/?&#@@%ﬂ*ﬁ%ﬂw YFUNR—ERHCTHEEITo 7, RORIKIEEIL 028 K
ThHO., £8 T OBGHINMNAREE 2> TCND, vyl AT TN 4t RIEICEY ., QPC OEEEZHIE L
RN, TOMERHOMEICRP ST Ca v Ea—XIZWMViATeZ & T, MEICLD2BREBESEOELE~ vy BV
LT D,

K(a)lFEBRIH - QPC ML TH D . EEFPITL 2.7um X 2.7um TH 5, SGM HERDOEESOEE Z T 20

12, Gy F oI o TERENTEY . VIEORNZA v L —BoY A R75— R e L THET 5, X
®OIE. VA RF—FEBEE—-32 VTELNZ SGMBENAIRZAT 4 NE =B LIZEDOTHY . F v RN TORERE
@5 E (UCF) MBENTWD, ZOIEN, T— NIURFELIZE =2, Xo I 7T RRT vy /b, BHHINCE 5
R 5 E DO, ERBICBT A RTFR—L oy DRER EREBELEATWS

[1] %X, M. A. Topinka et al., Science 289, p.2323, 2000.

[2] HAMZ, ®EH . FEEHE 42, p.9, 2007.
[3] N. Aoki et al., Phys. Rev. B 72, p.155327, 2005.

(a)

LIl 3

5. B b RIVIRIC K 2 BIOERRIREEO BT
i f5E GRTX)

1981 4FiZ, G. E=v kL H B—F—12L-> T, EE bR EIEMES (STM/STS) A3 S, R 1% B
TE, &bl i%ﬁwﬁ%b:ﬁf%ﬁ%27~/VT@Umfé°é EWREINTZ, SR LEBEER LaBaCuO BRI
721986 4, FEHEIZ ) —~VLVEEZHE L TW5, 1989 E~ULIFZEATD Hess 5723, STM SBEEMFIEICIHT AT
HDHZEERLE, MEoiE, BEEHEAE 28R LA 5T, 77— it E S CTA U R isR B C
AD BT FRIEZ PO TEMI L. STM DNEBEENEOFH LI O2#RML 5 52 L &R LT, kiSO R 738
WORRE 1T HUSERTF AR ORFMEEZ KB L= D TH LD T, F0%. %< OBBEEOMARE STM MR iThii-
28, REIOME £ 7-IXREHREOT VLR TH 20, HEY L OBEERT, #@NBRERIEIZHE STV,
Fio, B tYBEEEERD It — LU ARIT 1-2nm THY, BEELRERICHE CTE RV L0, £y MEREIZIRY
LbOELTXXY U T —%EATLHOT, s ond, 7/ A—F =25 —VORY—PHEIELD D, T/ A—X
A=)V DEAIRED AL 12OV T, STM NHIEFEE L CHE—DFIETH Y . WIRBENZEIC STM 13455 5
Bz T25ZLikhotz, MIBBLEEARDOHERLLFE LI AIC, STM AEH I TV &, BEEREEL 5,
STM/STS % FWW I REAFFEIZ OV T, ARRIEIIZE 2 0V E E TOMFRIZ DWW TR R 21T 5,
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6. L2 P & U 72 YNi2B2C 5 h% 14 MEBY I ] - S22l
P Fidh, SR B SR B GF B MR TESEAL R FIAA ME EE GRTKET, WATHRE 4
RS RICRES 2 N2 5 LIRAREE (IR IRIE) ICE 5, BRI RTRER @0 Z HAL & L TRUBNICERA Lilifts
TEBRT 5. Horid, ZOBEERAHETOEBZER b ROV BB CHMIIICHIZE L TV b, AT, £
Wk A F X7 AT HRFEO TR A BB L. KICESE bRV BIMBE TR 2 TR 5 Ik L AR L B

THex OHIFETH B DT > TE TR F DOET D A B = X LZHOWTEHFTTFETH 5,

7. PrOs4Sb12 ix k&1 STS W%

it

—. dl Bia. @B i IR (A FA BB Mok T B Ol B2
CGRTRH, fEHRREFA, EHRAHT B)

&t

PrOssSbiz (ZFIEA T v T NVH A MEEY & FHIN 2 ERE (RTX12) D— D> Th D, fEERIINLHFE T, RIEFOEY %
12 fH D X JFF78 20 Hifk THY PHLEER OMEZ LT\ 5, E72 2 OWEREL Th & W O R OMHIEL R S, fifkomE
HRlZ6f LTI 4 (Bt Brdil 2 357297 2 RIS T L7V, 2001 4512 PrOsaSbie 23R 1.85K CTRRASEICERE T 5D 2 & 03VR
Rafiz, Pr 250 RBLEMTIIHRD TORBEEKRT, AUEEOREVEWVETRBEEAER TH T, £ L THKE
HORREIC BT 5 B RO B, MBS X0 @OREE T 2R S Z b L FRARENRHE SN T
Wo,

2 1% PrOssSbiz IZHB W THYRIRER b o R /VBAMER - 736k UT-STM/STS) IZ L HE AT > T&E 7o, HBHRIE I
WRIEA~Y 7 NRECHSRREIZE L2 Z L ICK VL, 20 F FREARIRIZIR D DD 3He DZERGHNZ LY 04K T
® STM/STS DFEERZEIT 7=, STM DB TIE PrOsiSbie DI FERUT KT HRLK OREENE S 7=, PrOssSbie @
GBI AFEIROH D E R TS EEZ BN, TEHAIBGFICHITS STS 12X 0 iR BN R L
7o WG ZFEG D001 F NS AT D & ER ORI S, MGEEEX D EEROBRITHRAICE LT, Fiz
ZOEFBORZIZINOBECHZ ZMAWTEY | FidmO Th IFREEZ KB L2 DI > T, 5E5 Tt PrOssSbiz (2
B2 STM/STS OfERIZOWNTHENT D,

8. EibmE A Bi2201 U Bi221 @ STM/STS ; Fr v h—FR— KRB 1TEF v v TG
gt B ekpze)

Filf, Bi2212 %< Na-CCOC % STM EBaN b, miRBREL ST 28X v v 7IRECREETEEICT = v
H—A— FROBE T Lk, BIZTF o2y I —FR— REES)BBND Z ERREIN, B#EXy v RED Bz
7 TRV ERERIFEIEZEDTND 1,2), ZOF = v —FR— FOEHIT STM O34 7 AT (=1L F —) 124
L%, ENEMEEEbND, 0%, ENBIETES v v TRELE OB E L OF = v —R— FNBEERET
BIFET D Z EDHER SN, STMGICHN D F = v I —R— RIZERWVEE WA RH D0, BiEOBHE. STM #
ER—EITCHE SNTOBEEX v v 7I1d, Frv v TOERBEBROCZEMMICIERICRE—L b, Flo, Ty h—
R— Fid, ECEEBEX v v TNOTRVF—FI (O 7 A TN, Frv v TOEBICHY T 58 m /317
ABECHE LI SN D, @SRBEEERD X 9 7 d WRBEEER TR, Bu g 7T AFHED STM 40 F v RV A b
MZBRTHF v v FIREOMIEIL. k2Z2HICBIT S/ — REDOF ¥ v THESE ORI HIREBICXBL SN D, 0k
W, Fzovh—R— FRBEEX v v 7ORE 1, RITBEEX Y v 70T T 1 /) — RIEEOEFXIRED 5 W%
HERITIREELBIR L TV D EE X BND,

AlalE, ETKE R—7 (0 Bi2201(T=32K) & Bi2212(T=88K) %k ' 7 > ¥ — F—7® Bi2201(T=25K) Dtz >
WTITo 72 STM/STS EBROFEREZHKIZ, F = v I —FR— FEHOF—VREERGFHEOBEREYX Yy v 7 - ¥ vy v 7LD
BHME AT 5, AREBRTITN 9K OMEmEZEF TREME~ZB L, 1XLDIC STM B2HEL, Tk, F—5HHTT
STS BIEEFT-o 72, TORER, 7 ¥ — R—7HHIE Tld~4axX4a Th-o7= Bi2201, Bi2212 OF = v I —HR— KO EH
Mg F—7 1< TlEFkiz~5axXba 5 L3 gnot-, ZORMOENIE, T2y h—FR— RFOBKIZT7 =V I
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DRAT 4V ITPIEALTND Z L ZRBL TS Ebivd, F7o. Bi2201 £ D STS OfER2 5. 1) ARPES EBN 6
WMEEN TV LY, Xy v TRBEEREECTEEE-S-TVWEZE, 2) X v v FOKRE SITEMAICIEFICR
BJ—7120, FHORE EIHxKIAD ARPES EROWEL —HTHZ L, 3) Fr vy TRNICBNLI Y TFy v 377 4
J— R CIREN DB (F—Ax) DX ¥ v 7 TH D EENyhotz, £2, Xy v 7ORE—MERA L
TRDIZT 2V - T—IHRICBITH5X v v 7TOKRE SA T, BEED TAZ A7 —LT 5 Z L2200 THRRNT 5,

1) M. Vershinin, et al. : Science 303 (2004) 1995.
2) T. Hanaguri, et al.: Nature 430 (2004) 1001.

9. STM/STS I & % $MAL VB B O )R L BB D &
meE fo— BA B (RRBRFRFE RERAITER)

FEA b RVERS Y (STM/STS) 13aEH R 5 O b FOVERICL Y RHOBEIREZBAIT 20 THE, 20
FEIZ LV Bi RABCYBEEARTIE nm 27— /L TOX ¥ v 7 ORE L BFTIRIES B O Z 23 BB < h
TWo, TORBICELTIEX v U TIRESMMOMBMEE IER T 280NN ER SN TR Y . B8R IS O fif
BHOFENRND 2525508 LTHEEZL OER2ENTWVWD, Bl RBMEEARTIE, B0 mNKFREE L TEHL.
HIEEZH S CuO mi SrO mAME LT 2 B2 THICALET 5, L, BEBAMEZ: EOBEE T CuO: M % ELHEEL
W2 DOFIERICE L <, —fD STM/STS Bl CIIiEERE %2155 Z EBRES 7 BIO KREAAWTWDS, LT,
Z OBIHFERDS CuO2 HICERER DS /L7 RIEEZ R L T 0EMNTEM TR L, BN R — M m iR mE R
BUTARERIDE D B L T8 L RIS STy,

ZO X RPOF TR AT, BEIREEBURIC XM T HEREHTD 2 ENHEKLFELZB L OBEREX Y v 7LD
BlEMEZ N, ZNDAREIREICESEEE I T b0 THIONENEHEDL Z L Z B E LT, Bi2SrzCaCuz0s+y
(Bi2212, fxi K—7) Bk b o BATRERE B X (Local Barrier Height, LBH) M EZEW /54 28 L., STM FEGg <
Xy v TG A= B —ADEZER G 2 JFF LUV TREMIC e Uiz, LBH IMEHEBSIHIE L TR Y . EEe—lEE %
WALD b RVEROMEREICH S 5, HIXFEFRHCBI S - Rzl 52 STM Kikitg. Ay, &0 LBH %%
7~F, STM #ififg & LBH BICIIRERADOHBENRH Y, KH CTOERBEEEZ RE KL TNEZ ENbnd, 35
CEEARICARMT L7245, LBH (325 7E & 220 e L TV D IRTIEAR L ZEillfdic L v £ U7z Bi KRR K/
WRESIKFLTWD Z EE R LTz, ARt LBH &I L CTALE, WEORICHEVERBIZES T, K,
BIfREUZ-0.15 LT hRBAMEERL TS, ZOX I RAORE)—METRE OHEL ML ZIF b O TiE <, CuO:
HCTO/NIVT OREERBL TWNWD EEX HILD,

HEE © Bi2212 BLAS S BUBHI K IGEEIC ERRIF) K 0 #2404 5 1T 7,

Bi2212 HiffdkIZ31F 5 (a) STM K%, (b) A%, (c) LBH {4(20 nm x 20 nm, 5K).
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10. BI85 F ) 7152 FIZHBIT % vortex DR STM #Bi%2

VEE MEZZ, % RF. BPAT IR AD TTo S BRE KB BN
CRRWVERT, SRELRAEMET A, RELAEE B)

REFF R FELZRMET 2 Z LIS o TN T /SR AR L, £ OBEELFHRLHAREAICL I T
%o Bl Si(11D) iR TE Lo Pb BEFIZEW UL, RTFEA—4—D 7 TR AFIIZLDAZVT v 7 ADE =
TG SN TEY (1], ICHOBLENS bBEED T A ZRIZHOWTHBENZ L TW Z I3 EFRIZHEETH D,

Fx X2 E TITRBBEDY A ZEFHEIZONWT, BEEZEFTER LA X - BEERKIZ X HE sz Po 7/
TA Ty FREEICHER L CTRIE~NY 7 A 3SHAMEEZ STM 2 H W TEIEE21T-> T2, SHIEK 1 ()Rt & 972
TA Ty RIZBW TSP CORBEX ¥ v TEEITV., TORMICOWTHAT, Hlcta XM TRav s 5w
Z(ZBC) # BB DIRIE L Z 2 TT A4 7 FRIZBWT ZBC O~ v B 7 %4770, FOREE, vortex OIRLIZEE D
ZBC © EHAZBR L= (K1 (b)), SHIEEA T A XDOT A 7 RIZOWTRBEORE 24T > 7= 55 F, vortex ORI
TATYy ROY A XEBBEICEBRLTREY, B anz GL R E AW HEEROMEm L 1ZE KL TnDH I R

5o 72[3],

W

# 3R

[1] M. M. Ozer et al., Nature Phys. 2, 173 (2006).

[2] T. Nishio et al., Appl. Phys. Lett. 88, 113115 (2006).
[3] V. A. Schweigert et al., Phys. Rev. B 57, 13817 (1998).

Fig.1 @) PbF/ 74 5> K (12 ML) ®» STM 4% (125 nm x 125 nm)
(b) ()T O CHENTZESD ZBCH(T=2.0K, B=0.6T)

11. BEER E 7Y — T IVRE DI 2 HBlE
NEFORERSAD, PHR MR TTH BED. RAISEMED (FRRRS, ORAMERES)

EAIC LV FREINAEEHOHERT L v LTI —a R 7 oy LTk &5, BN CILEFEO
BIZEF L, BRHETRICHENTODEAICIE. RRNOEBE TN —a rRT vy AT HIEE 9 &3 2RI E N
ET5, ZOEHRDRICEY, 72— RT Uy U I D BBICELT IR RRT vy v E D, FIZIEER
HOBEITIE, BEYEOBREFEICEH > TWD L5112, BIIEART v V3 7b BRI T oIk E 72 D
TERHLNTND, ELTEDORHWETEEIZLDMONERZIRIZ L > T, BAIZELART v /liEdTH 0.1 nm
BEOHMICHELTLE), Z0X5 RilERDIET. WENTOBETOEIBONSLCZNCEE LB OB S 4 B
it 5 L CEARNDSBEELRBELO D> TH DL, RN TOERDFEOBLIL, STM DZEFHfiEtes b > TLTHIN
Hchd,
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FIT, ABETIE, Bl SN FHERT VU v L E RETIICEE
T 57O, ROV 2R LEFRE AV, 2RTETR
TlE, SMEBERIC L D SIITHICIEN 572 RF v V& 2 IRITHH
WICEE CiAD B2 B 05T 5 72912, il R 3 ke
BITHETH, BEICHE L-Rim L LT, Si(111) V3 x4/3 - Ag Fifi
(LU FBAg) 65 e+ 52 L L Lz, ZOFmIT, Si(111) @ i
R%& 1B ML) 2% LTRSS N D FERER CH Y . &EN72
REENEZH LERBE R 2RITEFREBET 22 LMo
Tn5,

AMRETIZIZOE IR 2WILEFREFHFHORMm LIZE W T,
STM/STS #H\\ T, MERGIR A TR THERT o ¥ v /L DI BB
K. @)STM #%. (b)dUdV #(Vs=0V), @FT > v/b 5247\, ERO X S IR SNWERT VY LOREL . 20

1220 (a)biij:ﬁAgUD.%@*%Bﬁ‘Eﬁ?%éﬂ\ (b)(li%@.%ﬂ: TT//?/V@T&Eh*§L%%7+/Xb“_‘/l/o) ﬁ?ﬁ%f% FEﬁ%ﬂ,ﬂK
L2 AT v TEIDTOEFEEESBE SN, ©TITi =R U7 [2]00 TS 5

RIEORT v o v L ORI BE S ATV 5,

[1] N. W. Ashcroft and N.D. Mermin: “Solid State Physics”, (Saunders College, Philadelphia, 1976).
[2] H.Ono, Y. Nishigata, T. Nishio, T. Eguchi and Y. Hasegawa, Phys. Rev. Lett. 96, 016801 (2006).

12. WA 57 7R QIRBIE & SO © JEFTE b 2 FIVE IR D RISFERA T =X L
JIE Bf (RORKEBER SRR T e R, B FERT)

&R AE LI T ORENREENIEHMERRE CTRE SN, a7 X2 2B bE2 5252 ERMoN TR
[1,2]. STM FEBEME ko 26T, BBONIEEREO S 7V F A LS TWhaRwy, —F, 75258+ 5%
X2 DL ETREETH T ORENIRMEZ FhiE L. %5%41M%ﬁm%£tﬁémm FHiET HETOER T KL X —
XT BT OEBOISENL, OEODOSFNOIRINAT MVOBENFRETH L (T 7 v a A7 kL) [4], *ﬁu”j
éﬂt%@% REFBRTDETNT URTMINT v 7 INDHEREL ORBGRE ERE L OBEEPNRBENEC L 58
FRTFIZ L DI, ETIREICHEAIZERH LTS Z 2N L2255 [5,6],
ﬁtéﬂt%@%%Fﬁﬁmﬁ%u R D50, IREE— FROERFFE G ORNR, KISHFRICKELFELET D
ZEEINFETITRLTERLS), ik, EFMEAEORE I, IBHEFRICIV &R EEERNICAHLED
T, PR B (7].

N

# 3R

[1] S. Katano, Y. Kim, M. Hori, M. Trenary and Maki Kawai, Science 316 (2007) 1883.

[2] Y. Kim, T. Komeda, Maki Kawai, Phys. Rev. Lett. 89 (2002) 126104.

[3] T. Komeda, Y. Kim, Maki Kawai, B. N. J. Persson, H. Ueba, Science 295 (2002) 2055.

[4] Y. Sainoo, Y. Kim, T. Okawa, T. Komeda, H. Shigekawa, and Maki Kawai, Phys. Rev. Lett. 95 (2005) 246102.
[5] M. Ohara, Y. Kim and Maki Kawai, Chem. Phys. Lett. 426 (2006) 357-360.

(6] /NEUEIF, & Ak, IS EA, KEFS 27 (2006) 401-407.

[7] T. Okada, Y. Kim and M. Kawali, to be submitted (2007).

13. {Kild STM 1T X %W o ¥ EEH O iEEE5
Bl 2 (BETSIRFRFEPE ERGRARFEMER - BFE%)
HAIZINET, @BERRECBIT AT /A XNTFOar 74+ A— g U1RRRRSFRMEERICE 8D
FRR S [2] 2 RIR STM IC L > TH BN L TE R, ZTh O OFFE TS FRICE < 51 2 BAEEREZFIH L CE =

R ARBEETIER AR BB R EEMZFIN 5 2 & T Kl ETH-SF28 1208 s, TooFRMEAEIEM
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FEFEHHT D Z & 2RlAT[3].

EUIAHIZE TRV IrPPY SFEEN D5 FTHY | Ir
DEVIZ3ODT ==L DN T a T RICERE L
TR EmR > TS, 2055 1i% Cs fliFmIC 6.5Debye
DRERPBFE—A L MERTIERMBNLTNS,
Z® IrPPY % Cu(l1l) bic&K#E T2 L. H—0T1coik
LTWAZ EMNMEE STM I X > THLMNZ R~ T, &4y
fitte STM BEZ L » T, IrPPY 4370 Cs @il Eatizim
W L CREICR > TWAZ ERGD ., & SIS R
MI72 0 FELEFHRIC L > T, DT ORAE— A 2 MME
RPN E AN T WD Z NG hoTz, 2F 0, KW
BHRF AN L > TH—FITHH L TV D & il
ST bbb,

I, T ORTHEEHSAAZTARDLZ EI2E 0 SFRICEB BT o VR R EER XS5 W1
WCEDHAEMERICLE > TEBIRODENTND I EBRHLMNI R, SHICKEEAZEMSES &, 0.24nm? OFFR
FEET—EICRY, BRI FE - RTEEEFE Lz, 2O KRTERISF4ENLRY, SEHEEZEK T L
T, BBFE—A FEMHBELTWDLZ ERahol,

[1] J. Chem. Phys. 115, 3814(2001); J. Phys. Chem. B110, 18130(2006) ftt
[2] Nature 413, 619(2001); Appl. Phys. Lett. 88, 253113(2006); Adv. Mater. 19, 117(2007).1t1
[3] Phys. Rev. Lett. 98, 206102 (2007).

14. BLHBIZERICIHIT S STM/STS
IR B PSR BRFD. THE 3% GRIERERD

Borx DI N—TTiE, 10 41 ERNCEEEZLARROKIER - B STM/STS %38 A LML 8RO E TIREDOHF
Tezhhbiz, ZD%, 3He - 11T {IHED 2 B ZE A, & OICfHFEREE 2 BIE L2 ED TV 5, BFZERITRR(EY
HBAER YBazCusOy & Pb ¥ L7z BiaSraCuOe+d DE1IRAE & WEHUIRRE, BIZE X A v REEOBEIRE, A
HBRICBIT DEMKITFRETH D,

Rt B imE R TIX, STM/STS, NMR, HtET- B2 EORED S, BRPA Y ORBMYIHKFENMEN S, Zhn
EIREEEOE L PO X ) IZBET AN L - TS, Tex 1T LEBAER YBa2CusOy(YBCO) B ft D~
P IZIB T STM/STS ORITE & 1T 72V BRI OTFEE > 72,

(110 A)2

1 BaO MlZBIT 5 STM G0 /A T AEAFEME, (a) 1V, (b) 6mV.
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YBCO O~ BEI% CuO $Hif £ 721% BaO iz L » T S D, CuO $HilD b RV AT b T mE R £ 7=
T BaO HEITRI RV, F7z, CuO #ii LTITL < OMBERELBIHIS L5723, BaO mITITEE A ERBERR LR
VW, BaO m® STM B %X 1 (a), OITTRT, m/ A T AZEIT S STM BITIFIEZEERETBE T LTS (X1 (),
—7 ., 10 mV L FO&ASA 7 20 STM 1% BaO mDOE FIZdH D CuO mDE FHIREZ KL TW\a & Bbhdn, 1
WITHI R EFIREE BRI ST b, ORI, BiaSraCaCu20y X° Ca2xNaxCuO2Cle THLH S /e TF = v H—HR— K
RY—v EFRARY AHBICEHIENTH D, SHIZ, 20 1 RTEFBEDORINEZEED - DR ToNA T
AEAFPEZ DV THIE Lz, 2D OFSRIZOVWTHRET 5,

15. Wil BRI B 2 R O nT 8L
=t (PR

SRR BT 2 EIRBIEIL, By MEEIKIZX Y V72 R—79T5 2 L TRIELET, HERE»SBEER~D
REBRICBO T, WhWHET ¥ v 7RA T A THRF L Vo REBREVESE S B S, 2 b OEfES B mE
BRI L BRICHE L T A EBEZXLNTVWET, TO—FH T, ¥ U7 F—=7MMLZMI TR D720, il
AR IEAEA SN, SEBEERICB O TIERBICARE — 2B RN oG Sh TV ET,

ZD &S Tt gl x ix STM & W2 tIE ATV, b A2 ML D 7 =0 I = %L —{Z B8 D IERIFRE 3 O
ZSMARIT, RS 4a0 (a0 (X UTHEER-SRIHEE) O —StED FA A U HERH D Z L2 HA L, TRAWEICE O TRIHE
N5 & &ML LE LZ[Y. Kohsaka et al., Science 315, 1380 (2007)], Z D7/ A b 7 A FIRORE I BRI 540
LTNWC, 2R ELTEBTI ITAF—T T RAERE L TOET, FAA U ONEREEIIM-SAOFA EIch LR S DR
HRbDOT, MEICLLTR—THLZ NV E L, 295 Lz, FEENMEL, SLNOFETIZBWTEH
LINZTE B0, STM OIEFICHE) 2R THH EFZET, BETIE, ZOOERE, STM o/ LNET—F D
FRFUZIT B F =78l & & b LET,

16. BizSr2CaCu20x iR E FIREEDE 22/ /) fRRE STS

e, EHER B 2A BE, RH s A EE AA A 52 GRLKHE., WM )
% I FEBEEAIC Ha<H<He (Hei, 22 NEBERFUBLYS, LIBEE S CH G2 n T 5 &, MEITE TR
(1h/2e=2.07X10-15 WOIZH I TREINICIEAT D, H72hnb, BFERZEE L@l TREZ 2RV L D
2725, ZOWHEAEARELIES, BFRBEEROED D IITBEEERDBRICABPN TS Z END, BFHERO Z
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ExRRE BV I, R TIEZ, FONLEBEEa e — LU AR E OB CRIZERFERORIBENEA L THBY, £/,
WHIR AR L O®RPE CHENMEA L TWD, A OFEKR CIHBEENHR-oTRY, b LIIRRETIREL
o TG, Z07®, ZOFERERIZIRN & FES, RS TOETRELZTND Z &I13H 1 FEREEERORIEF O
PEEZMD L TETHERETHD, STM ORES &G &R U o LR IS, E8 b r otk (STS #5)
FEATOE, WAL TORIMKBEELZFRDILENTEDS, Fio, WREONT LB TIREBEENE D L%
v R A ERILT 52 & b RETH D,

oo, BE 4.2K - B35 14.5T O b EIRARIEIZS 2 ®IREEEAE Bi2Sr2CaCu20x | %ﬂﬂfﬂS%%ﬁw\OM
AIe 70 LS D TRV ZE R S fFRE TR R OB IRIEZ <D Z L ITHB Lz [1], M 1 ICRIE Sz —E ok
W STS B%7~7, Bi2Sr2CaCu20x DA HIZiEE9 mV ISRENFAET S Z EBHE ST b [2], ARIE
+9 mV IZBT DMOMEEE CHEBL LB TH Y, HliZ—9 mV TOBRTH S, &bl $%@Ewﬁ@ﬁﬁ%ﬁﬁ%éo
T OBIZE N T, IREPICATSENEE I N TS, ZoRE X Cu & O OFEEFEICH>TnD, IHIZT
ODOBERERD L +9mV OIREBR THLWEFNE—9 mV TIERF < @2 —9me%éw%%u+9me%<
o TWBI ERNDbND, lRBICBOTE AR & AR — VI REEN VSN A O LR Z R T Z ENR RV E
NTnW3, FEENTEERICGRRD TETH D,

[1] K. Matsuba et al.: J. Phys. Soc. Jpn. 76 (2007) 063704.
[2] K. Matsuba et al.: J. Phys. Soc. Jpn. 72 (2003) 2153.

0.03 I 0.45[nS]

X 1: JBFE 4.2K - 85 14.5T Ot & THE SHZBE—kl, ZO0BIZFRBICHE ST\ 5,
FHECT7 =Y EBBERREIN TN D,

17. ke STM QB & ERRFF Y U Y =51 F 3 v 7 AR\ OIS
B BE GUER R EREITR - W E AR 255

F AV THERE A I UBT L OBERE (i) 2 BB 512, SREE O FER - SISO L e T, Zh
HHgEE B L < FHET 2O A LBERAI K TH 5, Bl ZiE, YEET S 2R OMERIZ L D G &+
HHEEDNE nm OFERICEL TRV, B L K= hOSHCRED T 7 3 R e ERT A7 — /L O G &R [T
HI7 IS I IHERE IS B 2 5.2 B 7200 T, BT EEROERMEZEO LD EEAT HEBEICE ST 3,

Fexix, EE b RVEMEL (STM) & BEFAFOHMARET 5 Z LICk - T, #lXIE, T/ A7 — L ONXFEIEE
ZEOZEM - R REE CRENT 5 Z L B AIRER IR OB R A D CTE 2, ABH T, 29 LE—HOFEOFH NS
HZEF b RN IIEIZ X D RETR ¥ V7 — ORIk, WS STM IZ K254 T X v 7 ZAOfNT 72 Eico\WT, fol
DFERERNT D,
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18. EIEHSNFEA AT VX5 PR TEOETREY Y EL Y
R i GRS EAIERTI R R B A E R i v & —)

FFBEMBE Tl SLOREHRFUC L > TEOERSMENRB L7 I 7 v ZHlRShTnD, st LT,
WG EM 2RI U 7 e — 7 B S G R e A Bisss) 1x. [T 2 8 2 7= @ 2= Mo e COBHIN FRETH V0 |
ZOWHENRART Uy VOBENPLH LY — L LTHIHEI N TS, L LERICIE., ToKMEEN LT
100nm LA T OZEMSFRRE TOFEM R « A A — 2 0 ZRIBITBANBNCE G TIER W, i X 9% < 50nm LT OFEIK
FCEFEEL, INFETEIXEMICRRDWENFREIZ/L > TETWAH[1-4],

WHS RIS T, e —7 LIFEN 2 OMRENTEMEE L L TOM S SREMyMREE KE<ELT D,
Fxld, TNETIEH > C& T o —7E-ER 2 =212, RO bOIZE_RRV—T" (A2 S) BRI EL
T BT — R RO e —T BB L TERL[2]l, £O—FH T, T2 THE LT 25 RE TGO & S MFREHIE I
. BEMETOMERE & & b ICREMEE ORE(L AV ETH D, IO EMRE L, EES L TEMEEE AW TEF Fy I T
OBIEN S, 2RI FFEE 30 nm TORNA A=V U THIENTRETH 5 Z L B¥bhroT2[1],

TIZTH, EBERFEA AV T OREEAEN LR T Ry FOBE OB~ v B I OW TN T 5,
AEHT GaAs/AlGaAs H—EFHFHICAELETA 70 R@&ETF Ry MiEETH L, B Ry NORILEAT b
(7 —a U EERIC LY FE L7z E - E LX) B8 L O 143 1 (2 -2 D il 1 o sk 8, XX) 56 S8l <
TW5, KIZENLOBEEZE=F —LRENLELNZRNA A —T52RT, BETHELEN A —VIKE, &T Ry ho
ARG HEDNHEB S, SHIRERA ATV A XL bEWERSMETETHI I EEEETHE, DA
A=V Ky NN TORIE BB Z ERE L L T D 2 EICHET 58], 52, Bl 70 18EA A=Y Tl
ZOIERY B, T DOZFNE EER—E D NI o TV D, LS THIEA A — T OZEMPRIEN X, 15
TZIERT 2 2 8 O Bhi - oo 22 M B % X
e L. i TIREIREE L Y RTET 5 2 L3
FFaid, EBE, HEmERICE2MRNE Z
DOEBREREHETHZ N [1], 2
DEIRT A RA—=D L THI L PG 2
MO FREETONZFEA A= 71T, x5
~OIGABREZ N D, FEE T, ZOIE
BF ) A A=V T ORBESHBDORRER Y
DWW TR S,

[1] K. Matsuda, et al., Phys. Rev. Lett. 91,177401 (2003), Physical Review Focus Story, 22 October (2003) and Physics
Today, 11, 14 (2003).

[2] K. Matsuda, S. V. Nair, H. E. Ruda, et al., Appl. Phys. Lett. 90, 013101 (2007).

[3] K. Matsuda, T. Saiki, T. Yamada, and T. Ishizuka, Appl. Phys. Lett. 85, 3077 (2004).

[4] K. Matsuda, T. Saiki, S. Nomura, and Y. Aoyagi, Appl. Phys. Lett. 87, 043112 (2005).

19. FEARMITER S N EXCE TIREO STM %
R sl ABC g W AC R BRIAB. il AfF ABC (MRFEEAE A, FLEUE ICORPB, 3l KBek ©)

IR STM/STS 1%, @V 22 RRE (<1 nm), KON, @V 2 LF—53ffeE (~ 3.5kBT) TRUBERH (7213, £0ifr
) OB TIREER KM CHE(L TE A2ENZY — L Th D, Ri#EHE CIX, PEEREICER I NIRRT T/ BiE0E
FHHER B DWW TN T 5,

1) BFRA harz7 (QPO)[1]

Si(111) I EICE & B~ T R ALY Bl #EO KA A UERUF Inm DLFOZEMBF v~ 7)) 2F|HL, QPC %
ER L 7=, Z oA, QPCITEm AT HIMNIIER SN D=, STM TEERAREL 725, £ 2T, BIREDGHTKFME
% QPC JE:OCTHIE L1z, QPC ik T N A A U HEIRICIZ 2 W BERA 2B TIRIENFAE L, Z OMENM O FLF—3%
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1 Y 2R ERRO#E 1 RTHENICE LA b -EHIREE LTRSHHEN S,

(2) 2T N R

Si(111)-B-v/3>y/3-R30°-Bi (LA#%, B-4/3 -Bi) £imi> STM HIEICB W CEFEEE SR SN, Zhu, 2 kT
BRESERINTVWD ZEE2EKT S, ZOBTFEMEEOERIIT I AVEMOEME &I L, =R L¥—
SHITHBEEBEFN T, 202 Lid, TRETHRESNAEREEFEMERORME —BT 508, KlBOHA, L
TORTHERD, (1) B3 -Bi REITFEMRN T, ZONRY RE¥ vy v 71X 81 L b REW, (2)p BERKTOAETTER N
BE I, n BERTIEBH SN0 o7, B)p BENIZEBW B SN 2RTTHHEE /3N ROJEIE, K Si o
NWIREFEORL Y =RV F— IRV EICTFE L, b0 Ennh, Kl T2, ZMEMBENICERS
NEBEFHFNICHLAD BNEZ 2R 7T FOBFRETH L EZELTWD,

[1] K. Nagaoka et al., PRB 74, 033310 (2006).

20. FEEANT ORGSR R O STM/STS
gk 48— (NTT WPERE 2 AL RERTIERT)

PERAT G, TR ARE D & U ZROTRRFFA OMEE R BN D 7e EWBEIICBIREV R TH Y | F
7o, BENETONRE TS, ICH ELEERMEIRTHS, ZNET, IhboA~T GO, v~/ rRAayy s
HFHRERLERIPIHEIC LV FARSNTERN, WPRLOFERLIMOHER RN L4 BIET LT, ~7 nifid
WEBIC I B IR BN RIS D B2 N L h 5,

FREFEHT DL HEO—2 L LT, ~7 GBI OERE b 20k (STS) BT bivd, STS ITEEHE Fo/H
HRRREZE E (LDOS) 2 T X X — DB E LTS Z ENTE D, — i IV B8R OFE 2 110 miX, 7 /v
LA =TI L DRE~DETOER—P 2N ERMOLNTEY, ZO~T iz 8522 110) @A H 5 X
IITEEBA L, STS WEEITH Z & T, ~7 aEENEICB T

%, EREET 5 LDOS dZEfsyAn GEpask o R Scanning
WX 2D Z LN TE D, <110>
Fex X, InAs/GaSb ~7 &2 306 L L, (110) B4R m

OAKIR STS HIEZITH-> TE 7z, ABKTIH, T E TIZEHA

SNz, BFHLADICE Y BRSLET B L CELOY / slea
TRY R BFHFFHOBRBBEOW®E . BHT v EK

EREIC LA NS E T OTF IO TR 5,
. MBI T T B 1. ~5 oS E o STMISTS i, 1 c i

(110) KE & 5570, FEHImEZZH (~1019Torr) THEHA
K. Suzuki et al., Phys. Rev. Lett. 98, 136802 (2007). X, B STM (~5 K) ~ik X5,
K. Suzuki et al., Jpn. J. Appl. Phys., 46, 2618 (2007).

Surface
-

GaSb; InAs iGaSb 10

o
©
—
o]
O
(%]

— High
> High
GaSb InAs GaZSb %o.e %
) P— go0s6
- AAYAY - o
8 04 % 2
2 a o 2B
£ 02 7 F ¢
& o S o2
InAs @
00 Low
0 5 10 15 20 0.0 Low
Position perpendicular to heterointerface (nm) 0 1 3
Position from heterointerface (nm)
2. InAs/GaSb &7 STS #flliE, InAs &FIHFIC 3. InAs/GaSb H—~7 v mffird STS #l
RSN 7 S BB S5, LDOS % E, InAs B2 5 GaSb RT > ¥ ¥ VEREEIZ ASTT 5
ZEHMICRE T 5 &, =R F =120 L TREBRIRICE (LT BFNEITRIFENDZ &T, T 7 —r g
D ZIRTCREEE OIRRBE A B DD, P25, BFEEDOZRNVX —KIFIED b R E

EHRO D Z LN TE D,
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21. AEEZEAD STM 5730k

ik —1 mR 52 BR pk2 ek e T SR, 2 ek - B - ED

2 WIEME 1\ REFFOFRBELREARc(BEDT-TTF):X O%T 5 . - — .
o B o N o -  ~(BEDT-TTF),Cu[N(CN),]Br = |*=
1. SORRBEMEHOARICEE L CREEMMAHI L, SRRty &iRBEs I ) : |
MK & B 25 = £ D b, RHBIE TR I T 548 iy .

A4 A =42 meV
'=0.38 meV
A =44"

BEICEER S e T D, Foa ik, BEERED STM 43 elllE
LD X v v TORMEEA LT AL 2T TE 2, Sl
K&(BEDT-TTF)2Cu[N(CN)2]Br O HfEFERBHIBIT D, 2 RITHIC
ME I D AEKRTFEZ SO STM /5 EHEDORE R G,
X v v 7 OB AR T Do
©(BEDT-TTF)2Cu[N(CN)2]Br ® 2 R ItAEE fE (a-c ) I[CTEID
STM #$ta7 7 —F Lzt DMy ar 27 20 A0OBEFIL.
WIS V FRE LIERETNF Yy v 72/ L TEY . d-K
R e b D E 7o T D, —J, MO R B REIZHB VT
/o PRV ARY MVIEK LIRT K 9 ISR 722 BT
BT, TIC, hRAVFRERTAES IMEHRANTO a il
NODOAEERT, ¢ BHEMTHICLEB, Fv v FRIFRE<

L

A =70 meV
'=0.14 meV
1 8¢=39"

A g=5.0 meV
['=0.05 meV
1§ =24

Normalized dI/dV (arb. units)

A =42 meV
1 1'=0.04 meV
f =15"

Y. PaALTATIVE I B ADERY B ICEBAA TN, Voltage (mV)
FEBaANAL TRAAFETOI L E I HZ U ADNS LN R M1. FrRARALY NLOAERLE

¢ =40° T ¢ =9° TIXFHTH D L Vo= OEW D
N5, Zhbid, eBEDT-TTF):Cu[N(CN)2Br & v &% FHHEIAE9 & (BEDT-TTF)2Cu(NCS)2[1] D & & & [AIEEIC -
ORFETHMECTE DL & BT, /— ROFMAN ka KN kel /4 DI (A2 IZH D Z & HR LTS,

*72. BGHRBRERIZEA O zero bias conductance peak (ZBCP) 2346 Tl TEIRI &7z, ZBCP 1ZxBEDT-
TTF)2Cu(NCS)2 TITBLH S 7227278, W OEWIITEOE TN KRBT 2V ETX v v T E2FONE ) 0k
WTHMRTE S, ZDZBCP 3¢ =45° (WAL TOLBHIIND Z &b, BIREX ¥ v 70 ) — FE&FOZ & D
DOFRVFEILE 52 T\ 5,

[1] T. Arai et al. Phys. Rev. B 63, 104518 (2001).

22, 7 R—7IREEO S EEB{L D STM/STS
E R (RKPET)

EIRAEEAIX, underdope fEIR THEX ¥ v 7 HIG 7 & O BFE NN
LHEiFk<mohnTnsd, Farid, Bi-2212 W TREEE O
doping MEAFMEZ R T E 7253, Te—0 12V 72 5 underdope I DFREHERL
NREETH 72720, JRWFIFH TO doping KGFIEITIH SN o T2,
T, oD 1T underdope REFOVERRIZKTI L7=D T, ZDfER
EWAET S, £72, B vy TS Bl RARBEEEETIABE SN
LR —FX v v I om0EBBEEZT~D7-DI12, Bl % Co BikW
[BiSrOz]2[CoOs]1.82(BC-2202) 0> 2 ifii 1 3& R BB & 2 f = fE e % |
Bi-2212 OFfER & g L H@iE3 5,

underdope I FIEEGE O K X RREIL. BEYEX v v 7 (4
Xy o) Te METF T2 00bOTHEMLETSZ 8T, 20
T ORBBEDO TR X— 27— L3RR EICH b bICBN Ry, Fix
X, SIS HATEE Y v THTREZRALT—DOF v v 7 T ZIRET
BLEZEN, ERERIEENTHoT, WIS k ZERITOLHED A B 1

Bi-2212 Superconducting Gap

et

Tunneling DOS (ark. unit)

(Sample V) As
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HEEZDD, M 1IEEE R—70 5 T=0 Otk —
ETOZEMELREEE 2 X v v TETHEEE L TR L
Lz, oSy v 7REN D, BEREE T
A=/ LTLEY, TRNHOF ¥ v 7R T k K7
PaFR-oZ &, Xy vy 7 BEEY vy v 7L, RE
BENSIIXBITERNI EZRLTND,

X 2%, BC2202 OFif topo 4 TH 5, BC2202 i,
Bi-2212 LU X 5 Bi-0 mCEBAT 228, ZOEM
FFEANE 20 B Tnd, [X31%, REEET 3 il L
LMY v TRBHEND, Zhud, SDW 12Xk D Sample V (mV)
bDEBEZBNDN, FEMITH SN TR, REEE M2 250Ax250A 3
3. MR Bi-2212 LEEMBIL TV 5,

3

‘-k —BiCo T=30K
\ ——Bi-1212 p-0.03
\ T-T3K

b
\

unneling DOS garb, unit)
o
\
L

23. KL STM ([ X 2 MHEE T ROBTIREBA AT
TEZE RS (BRALZEWTIERT)

SRR I 1T 2 BIRBEREOR L 22 - LT, BEeRBILY OWIENIIIRBAICEZ . SRBEELMNI S,
~ VA VBRI BT D EERBESIREI R, 20 N EMIZBT 2 ERBEE ) 2 & BRI RS
TWno, TNHOWEROEIE, 7 —vu UHEEROOIZETNRBIE LTZ Mott iz Mg & L TR osfiRaE
THRTHD, BIOFOAHEON, BRWOAHEOANEE THDH N—7 I v Rk L 13 7e0, F—7&
7z Mott HEf A TIEA L U RMEOHHE L AEEHE-STWVDS, ZOL )RS EEERETOHHEDOBRAICL > TER
HENDIHBFREBFHOREE EMRIBOT D, BECRIE L W o T2 MBS T A — 2 & JROEPH CA L S TEIRREA
A= 7 NATEEZ: STM OBRRE 24T > T 5,

SRFEREFE R CHIBRH AL R A F—hit i LIE UIE meV OA—F—(272 5, £, WY E&ﬁ%%%iéﬁ%‘%bi%%%ﬁ
7= R F— R 7 —/L T b Zeeman 7324%, 10 T OREST THE 40.6 meV TLMRW, L7zdd-> T, EEICK
Ta—R=U T OEERLS 72D 1 K LLFOKIRETOERN AR TH D, —FH., M :/&7&/Xv/t/7iw
DTN BTIRBEDOFHME T TH A2, WEITITERE 10 Bl L2 ES 5720, LER STM ORSEIIIHEFICEET
bD, Brldfke B~ O ATREME L MW ANL—T"y NEFERT 2720, JE/8T7 A—Z Bz ClREmEZEH T
BRSO OYAI N AIRE /e m L E STM OB &%, 0.4 ~ 60 K BREOAZRE, 11 T £ TOMEY;, 1010
Torr F2FE DMBEEERE CEIEL, RIKIR COAESF RO KY 7 & 0.1 nm/day F2E, z HHOHESE /4 X 1pm
PAFEWS MlEZ RBL L7-, ABHTIE. 20 STM OHEMiIilim Z#EmT 2 & & i, JEAFE L TEiRBREARICE
VDR T TR OB & . Z ORISR OV THIET D,

1 AKHFZETBIR L7 K2 Fermi TRNF—2ALRCZRVXF TNy ¥ I X AD

STM ==+ k o<y 72 Lo TR b o miRBERER CazaNa,CuO:2Clz 1Z351F % Bogoliubov %
BT — & 20 Fourier Z#iff, ZD/Y — 2 DT RF—RIFMEN DI
(REX ¥ o PN, SEEEN D a b — L 2RI 2 1F RN FnE G
bid, HIEIREIX 04K
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24, 7574 BXUOT I T 74 FEHRD STM/STS Bl

I e, /N5 JaRE. R. Deacon®, LA fig/A AL #A¢ TG A, fail 0 CGRORBEEL, HUOKBE T 4)
CRRVERT, SHELRIERE T A, HELREE B)

77774 MIERWE CERMNRH D7D LIV TIER RBREEBHIGD LN TE D, D7) STM OFF
AR L LTELS S EKWESNTE R, TFE, ZOHBLY— M THL7 77 4 VOERPEY LIEH 2EDH TN D,
757 4 v OUERL 1T L & Dirac fermion (DF) & U CRli &4, Schrédinger HREX TR INDEHE DETR LR
V. MxIER7: Dirac HFRERXICHKE D, FOOE ol CREROF—IREERT v TE2 b o' TR — VIR R L,
Bz 7 BLERERODIPE NS SV TV D, ZORFHR—ANRICKIET D7 o F v A (LL) 2 E#EE b2, BETROTy
VIEEEC O RIFTREE P E IRRE A R ISR D 12X, IKIR T STM/STS Biffi S & 544 2.,

BH#ETIIEST, 7774V ORWETHDL T 77 74 PORMEITE
% STM/STS BN SWTHRNT 5, 777 74 MREORIGH k> ag,
R ALY F AN TREIBITKAF LT E— 7 1, T72bb LL 1 25,
ERBHIEND([1], ZAUIMBEE R IZEHND VI DT F T 74 bD
LL #8&ETIFRATE T, 77774 PORRAEIZKITSH LL &2 52
ETEHLDTEHEEINDI LD TH D, 1(a)X 6 T OIGE FTHRLLD
Kish graphite RETOHD >R« a7 X2 (BH) THDH, ERIT
77774 MrEREICHLUTEHREIE LL Thon, EREd I HH
LTWADWRGhD, —FH, 77774 MREORMHELTIX, £0
LL #& 3tz LT, A — A RETHR SN D E T ORIEREE &k
Mo FRERARICBRI S 72[2), —J7 LL Ox 3L ¥ —H ORI
P T OICRT LI R 2FER S D Z LR mnoTe, ThbbEkT
AN X —DOBEFZIHIT 2 LL(EA) &, @ —RORSGE O s s
RIZHAIT 2 LLER) ThD, FiFIET 77 74 FOFEFEIZ L > THEIC Voltage [m¥]
72 DK% x93, HOPG (Highly Oriented Pyrolytic Graphite) D5
HBIX2BOT T 7 74 MR END L O WEREF> DF LRFEOED %
WET L, —F, BEIRIT T 774 VORBEIZELT, ST T 4 v RO
U8 DF OWEEH-SZ W00 o7, &TO LL 2 ¥ uaRiciMdEi+ s &
Iz KX 572\ LL(cross) (IZUR L, 2 LL 232°Z 7 ¢ > ® Dirac point IZ
ST 5D Z B35,

—FH. 7T 7 40 RkHE SiO2 FE EC /T 7 7 A NEEEBIT D Z & TER
L7z, ZOFR—IAREEIIHfF S EUEEZRLTEY, BES 77 ¢
UHRERLTE TV D Z MR SN, #iRiETH D SiO2 JHRIT, AR5
RO TEMECE LV, S LHICHBOMELZ R TE&0OmMkoREEEZ 0 1
BRI T CfED Z & ¢, STM EEHC LD 7 Fu—F & affEic Lz, K21%
%9 Liz STM AREto—#ITh o, S CHoTMBIZS T 7 4 v G T
ST7A RDTL—I R D,

difdV [arb. units]
o

B o
——

(%]
T

Magnetic Field [T]

(=]
T

[1] T. Matsui et al., Phys. Rev. Lett. 94, 226403 (2005).
[2] Y. Niimi et al., Phys. Rev. Lett. 97, 236804 (2006).

P01. EARUKESIRET %2 WK FM-AFM 12 X 5 45 fRfs il

7 ORF L2 WA Es R B IO B N ORERS L BRIl ZEF 12, BAs)IsENRE 12

(A HERWPERF, 2R IR IS, S & 007 S sRER AR T)

IR TR W T, B b R VBAEE (STM) BT 2 < B SN TV B2, BT BMEE (AFM) Bl2213 K 72123
B DI, 2t @E. T LA—ORBIEEBREICHNON D E—AT 7 LI Vg R EREERON
BHOEN, 7 I7AFAX y PTHENZHBEE T TR#ELWNVZ2OTH D, 5El, Fxid, AFM o7 —71c,
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LRt & Hic, ERESHHOKBEST- (quartz LER (Length Extension Resonator)., HHEE4% : 1IMHz) %, %t
SN & o AT RS RO AHT TRV, B EFEM)-AFM O 2T AEEE Lz, LER IZEEDREF A

L7zACBRHEETH 572, KR F COMEEGDEENRAETHH[1], XHIZ, 3He MHIOHKE STM 27 A[2]
DYREIFNE — % ZBWAICKRT 52 & T, BHICFM-AFM v A7 A% FEHTX 5 (K1),

A L7z LER 1, I37E$A 540000 N/m L HEFICKRE /B TH D720, BT OEIEE 100 pm DL FIZERET S 2
ENTE, EEBEHOSREAT ETE A, K212i%, 120 pm O/NMEEAZH N T, 4.3 K OBKE T THELRTZ
Si(111)7x7 K O i 153 fFReg & 7~ 7,

T —TNE T AT B ERCTWA D, R VEROFRRRE L AEETH Y . STM BIZRHT, K
TN < HEAMER 0, =T =it/ EOBRERTT 5 Z LR ARETH D,

[1] T. An,T. Eguchi, K. Akiyama, and Y. Hasegawa, Appl. Phys. Lett. 87, 133114 (2005).
[2] T. Nishio, M. Ono, T. Eguchi, H. Sakata and Y. Hasegawa, Appl. Phys. Lett. 88, 113115 (2006).

1 EREEERL 2 —IT 2 Si(111)7x7 Zifi > FM-AFM {4

Y 11 b7k R I IRE T T = 4.3K, fo = 995990 Hz, Af = -1.2Hz,
JEIE= 120pm, 11nm x 11nm

P02. WIVAMHETEE ST 10nm AV IF AT 0TI 1Y D STM #isk
WL SCE, NI RERE. BRI 22 T WA A (BT REBSRAENE. S TRFA)

BEROFAT7 2 BNORDAV IATFAT7 2 0E, BVWEBETBHELR SR ENDL, BETETHMEIE LTERSL
T3, TZTRIFETIE, BT 74 Y~DIEHEBENE LTAEKREINIZAY TF 47 = (24T-Si-Dod) [1]I25 H
L7 R1ICRETE SIS, 24T-Si-Dod 1% 24 fHOFF 7 = L Bd 10nm O FIA Y EIER L TEBY ., fR#KL LTy
VL, AEMEOD REVAERMIINENTWS, FAT7 2 VA YOETF A7 = VEROBICIZEEEEBERH Y |
KraBecisME trans Bl a7 4 A— 3 Y EFFO[2], BIER trans BUTERKIZ/2 B D3t L, HERER cis B TI
BT 252 LR TRTE 570, 24T-Si-Dod OHEIFHEMLL T D EEX BN D, & 2 TAIFETIE. STM #lEIC
Fo T2 D TIBEEFARD LT, avr 7+ A—a VT & To 72,

24T-Si-Dod 13538 (7183.9) K& | WHOHEEBFEZHAND Z ENTER, I C, D1 EEATRER Y B724k
BEANO Au(IID)FERIZ OV ABZET 5 Z LT, RIRORE LIy T2 85 Sz, 0%k, KR 63K) T STM JIEE{T-7-,

PNVAEFEHRO STM £ (X 2) Tik, ZHEOOHRO L0 Au(I1D)RE LB L Tn5D, 2 b0 SE—HkIC
10nm THY, HTrOHEEL—HTHZ 00, OLIRBETHE S TICHET5EE2 015, X512, 24T-Si-Dod
ERTZIR I T T2 < TR > S L O Z E NS o7, K3 IIAERNARE—SF0 STM 4 Thh ., ~ UL
FEIZHKIET D 8 DOFEMME R THEL S LT Wz, STM B XLV, ZOFMABOMAEIL 180°, 140°, 110°Z43F S 4L,
41:37:22 OUTHFEL TND Z Enghiote, TNHDAEIE, YU NLVEMIZHDH4DDF 47 = VED cis X trans
OMAEOETCHET L2 LN TE, DFOPNMB VAL a7 3 A= a vV OBGER DN T-, SBICEEMRa Y
T g A= a VRTINS RIS TTHE TS,
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1. 24T Si Dod D% FH:E
2. 24T Si Dod MEEE STM &4
3. BE—7F STM {&

[1] S. Tanaka, Y. Yamashita, Synth. Metals, 119, 67 (2001)
[2] T. Yokoyama, S. Kurata, S. Tanaka, J. Phys. Chem. B, 110, 18130 (2006)

P03.STM THA7O0bF O XN ALF IV R
Bl 3L, FEA & VHEIE—BS, A T GUERRE R R ARD

7'a b (FRIFKERT) O b RVIERIE, KESTERIRE LTEL DIFERRENTE T, TUE=T D ML
KRR b AL BT D, WIS HIEIC L > TED b FABHEBFHEHNON TR Y . AEREX 101 ) O
FEC R U RIVKHR (FER IR D) LTWD I ERDroTWnD, EEnZEN IR/ NS W ENBITHEIT R > THL D
WCENTZONR, Koy B8R0 7a b U ZBREETH A (2], 27 e v K= 7 787 % —0 THEl BAR
BbhDHES T, HHEE 10° (s HESH WD, Fxldznk s e hro brxviiftszs, £Z2H, B-HF 1L
AL S BICEFFITERL, HIETS 2 EAEME LT STM 12X BFEEIT> TV 5, FEERTIE () KRSF - EikDK
FREAZHIETE, BLOQREABIEDO T 0 h A A v FlEiR, OFERIZOVWTRRD,

[1] Herzberg, “Molecular spectra and molecular structure”.
[2] R. S. Fellers et. al, Science 284, 945 (1999).

PO4. REYER RS ROMSMHENER & STS g
B el B %!, Wilson Agerico Dind?, AEHf FHHIL (LBRKBE L. 2BRAKPEER)

IT4E, STM(Scanning tunneling microscopy)FiDOFEEIZ LV . FFL~VUL TOBRNTHONLTWS, FHIZED,
SRRE EOZENREEHBET L LBAREE oz, TO—fFlL LT Cu Kiid Co JiFIZk7 % STS(Scanning
tunneling spectroscopy) A7 hJUIZUTHESIRICH T D 7 = /b S WIEEO B — 27 DBl S N D 72 E O FEBRFE RS HE &
TRY, FRRE O bR TThI TV 5 [1-4],

SRR EIC 2 DOBMER T 2 WA SE2 R TIXERRE & BEER T OMEAERICIN X CTRMER TR o B - i
OHMAEERAND D, ZOREE, STS AT MUVTH R T OHE L IIRES B 2 LR EENTNS[5,6], =
S LTMEERZRVE S, BEPFO2 A MHOETVE LTI 2 ARAMPT VX —Y BT ARILMLNTEY, &
NETIZHEL OWFER R ENTNAH[7-9], il 2 AP ktd 5 STM Bt L THREROET VRHEISE TE 5 &
B2 HN50, MZT STM HEHT L 5 BEDOFESLKEE OMIREBERT HLENDH D, R TIL STM BER O
B, AREETF VO IETHIREER D DT ) — BRIV ER L, £ LT, 7V —BHoOHE
IZBWT, @BEHE L 2 OMMNRTORE 2R M7 o #—Y 7 VTR L, 7 —r U HEERAZETE LTI
Wikolo, Eio, Morar ¥ o 2 AEFHET DB Kl STM B ~OEHOBE BB LIMKT 52T, 77/
R EEY ANz, FERTIEEIC STM Oy v &7 4 v 2B S BHER O BAEHOE B oW Tk 5,

[1] M. F. Crommie et al., Science 262 (1993) 218

[2] H. Kasali et.al., Surf. Sci. Rep. 43 (2001) 1

[3] T. Kawasaka et. al. Jour. Appl. Phys. 86 (1999) 6970
[4] Y. Shimada et al. Appl. Phys. 94 (2003) 334
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[5] C. F. Hirjibehedin et al., Science 312 (2006) 1021

[6] P. Wahl et. al. Phys. Rev. Lett. 98 (2007) 056601

[7] C. Jayaprakash et. al. Phys. Rev. Lett. 47 (1981) 737
[8] B. A. Jones et. al Phys. Rev. Lett 61 (1988)125

[9] R. M. Fye et. al. Phys. Rev. B 35 (1987) 4901

P05. (K2 EREHER 70— T HIMEI D BHSE

=R OB, AW SR, OB N M KR A%, EeoR L el B Bl B8 KB . BA B2
Bt ==v7)

7a—7 B NERNGY L S CYBIHAEERZRET 5 2 L AR E LTV A EREY v — 7ML, KEE
EOBIZIZE EE LT, RFTMARMETFMOTEE LUEAEND LI TE TS, R, -/ &R, AT
B 72 PRAIRE S O R R B R OFMETE L LT, SPM 21 L7 e — b ZEBEOERA/IIF SN TW5, £z,
ZOES et EEOYMERMIENE LT, BETRECELEEZMH S -0, MR TOEEEERIND, bivbiu,
IO L= RUER DEBEREEL, FH LTI ZIclET 5,

FP. WS OFMAEIT 2O EEG. T — T R ENG LSRRI BB IEIMLERH D, £ T, EEET
BSEc L e —T (B EF ) A — )V THIET AHREZ T i) 72, oFZ, Te—TEHEWIF ) A —LET
BESEADIC, E2VE—F—%FHLZAT V%L, #I Y A— MLOHEAICEWT, 7/ A— hL Ok
ETA4o07a—T7 ONEZHIETOIMEEZH T, S6I2ohb7e—7% STM EET S Z LIk ) KtEiEo
BIEAWREIC LI2* Y, UL, (& O BSRAEME 2 FHIT 2356, SR ONEE BULT 5720, EAUITITHER MR RS
BRSNS Z 2% <, STM IC X 2FEHLE T, ARICRARH -7, 22T, BB e —728A+52 &
IZEV AFM I2L - Th, REBEOBEEZFEH T LI Lz, Zhic kv, HatEoliK Licd 2SR 7 e —
TERPEEIS WD ERAREE oz, I DIZhbvbiut, ZNOOREER BT 5L REHER T v — T HMEE S . IRIK He @
BV R A T EZEENICRE T A5 Z LI2L Y, 10K LFOBRRELEBE S, £/, 42070 —T7 R F—B LU0
Y VIRNA—T UHV HCORH A RE L T\ 5, FIEE TR 2 b OFHMiERICET 2 /RIS OWTHET 5,

SRBITEREN, REMEZ W LS, MBS E OFERC, HUNER CORFRIROBIZE, HHIRERD T S A
REFEDFHI & W o e A BHTIEH &5 Z &ML T D,

* 1 O) BHAEA R LA, SEURFH AT BN - BERB R I WV TR R - KBRS & LR CTH%S,

CRIR 4 PREFER T e — T HE 0 SMELX : AFM 7' —7% 0 SEM #

P06. H 1 AE G STM OB%E & H— A E VBRI T

/N FERCAB L BRSE R TARL FEZE BFREAB. K SRHRABC (L KEAP
(FHFA, CREST/JSTBE. HA SN C)

AV BRSO B RIS AT L, P—vBRICLY 200 R XML L, WG DM S ITKIE L
BE) T R —%f05 LT B (T —E 7 a0 TETF A B U ES) (ESP : electron spin precession) & 5| Z# 27,
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NbSez @ STM 14, 9nm x 9nm
Vs: 20 mV, It: 20 pA,

T LT AT ADIERYE B 12k 3R X—5ADIEIT gusB(g @ g
KT, uB : A—THT) &0 %ueV BETH Y, xhxd 57— 7 AR
$¥E MHz & 725, £7o. TOER ESP X b xVERHIZE OB D /
A RERESE, TOREERINTIZ L TEHLOREAY Y ZHHTE
5 LS SN TWS (B 213 Phys. Rev. Lett. 62, 2531(1989)), L7 L7ZaA
5. INFE TORERBRIIFREOERTIE - BGOHI ik SICfEH . &
Bl BFEMEOH LT —XIXTE A EE, £ TABETIEEE D ESP
EENHBBEAERR LD LT H0IC, Hi-IKEBEES STM %37
HEFERETTOTNS, STM (HKIR (~5K) - B &% (<hnPa) THLZE
TEHMELR-TEBY, BEE~T Xy MIEY ESP #5|&R 7200
SRS (<1T) MRS BAESEH LN TE S, HRTIIERD L 5T
STM BRSNS B> TR Y, BEFe/Si i ETo ESP {52374
WAHDT, Y HTEBRIIC OV TRET D FETH D,

P07. STM/STS 2 & % Srs(RuixMnx)207 #8152

PPIE Al AB, PEE B AC, A ot ABL S RATD. M DL ESE HER AR, mAR el ABC

(B A, JST-CRESTB, HAGMTHE ¢, MEMRM=L 7 hu=22D)

SraRusO7 [FIRHEICIEF I WE M-S B TH Y . Hiem8 T TRAXWBNEZ D, F/2. K 5%D Mn F—7"THRMN

BOBBEMEMERGAAR~ LT D, AATZETIE, STM/STS 2 MW T, BRI MEY T8

WReoOBlZZ s LT,

Figure 11 Sr3Ru207 @7 =/ I =R VFXF—ifHED dI/dV A7 MV OREZAE (Hie) TH5H, 0 T TIE7 = /LI =x/L
XF—%HAT-3mV &+ mVICE— 7 BIFEET D, A XEBEOA L 25 8T F TGO, -8 mV OFEIREH-
1 mV ~, +4mV OB IREEN+2 mV ~EZDWEN Y7 L, ST #BX 5 &7 2V I TRV X—TCTOEHENBIN
b, TNHLOFRERND, AZEBITHENT =/ I EAHEOE TIREBDHISHIR U TREPICE(L L TWD Z b ioTz,

KT, Mn R—7R e 0B %
17-7-, Figure 2 (X Mn 1% FK—7"
D STM A A—TThb, £TFDON

A P FARE - (—il~4 A) I L

HEKARAXATWADIE Sr 1 b &
Eixbhd, Rifime LT, B
(Bulge, C). JEAFHDK S (Eye,
AB) D 3TEENFILET D, Hi L
DALEBIRN G . B R OALE 23 AR
T L fEEETND A, C% Ru ¥
A4 MIALET S Mn i1 &, F7o0
RONLED RS F & —T 5 B
RMBFEBRBIZLD O LBRSTT,
STS %AW TAMPE D OFEM7R
EREBOBE LTS T,

Fig. 1

1.8 ——r——

: L
T~560mK, H//c

— 0T —
— 101 117,

Fig 2

Differential conductance [n5]

-4 0 4

Bias voltage [mV]
Fig.1 SrsRusO7 D k> KV AT R VORGSR (1=50 pA)
Fig. 2 Srs(Ru1xMny)20 7 x=0.01 & STM 4 (80x80A2, Veampie=-50 mV, I=100 pA)

PO8. RiRER o RIVHEMBE Z WA a Y R—T 8BS 1Y £ REBEOMSE

vad WA, mE E A RE HERIA T2 NE R B IR HE B VR BB

(RAE R, Ml A, FRBLT B)

HAVYEY RICEBREORD V2 R—745Z LIk Te= 2.3 K THBIRENIEHT S Z LA Ekimov HIZ X > THER
Shi-[1], =Dtk HEFEAE CREERBIREN S DI KT H(T~7.4K) 2 LR EN[2]. Bed Te O EFZHIEL
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AR T rERALZOETIREIZE L THRA 72T 5, BERERBIFEMEICRE L Tk, MgB2 LRI+ /&
OV EAEAICE D & 20, RMHENLICB T 25V BT A IR & T 22 EARES N TV 5D, KHFSE
TR L A Y E > FEIRORESE & B RECET 2158252572012, 3He sl a AW KIEAER b o /LB
W53 36 (STM/STS) JIEE % 0.47K £ TiTo70, HIEIIE, EAK Y7 X~ CVD IECERaE (DR =4 X2+
NI (Te~ 5.4K) & Wz, @EEL A YT FEROREIZIE, 2+ nm BEORDRIZT OIS S S B S 1 5 43,
FOFCHAGZBRT 22 LR Lz, KLIRT LI, BonEHE CA1) IxLH HiEchr B bn
%, 0.47K TP STS 12X D b p AT MVIREOGEIEFE T, 1ZIERSELBEERSEL R L, K2 12
B7e N RV AT MVEIRT, AT hL% Dynes B#(CT7 4 v b 352 LT, ¥ v 78T X —HA=0.83meV, 7
0— R= 785 A—#T=0.41meV » G571, F7-. 2A/keTe~3.57 OfEIL, 53kE4 0 BCS HHMEICITVMEIC /25 =
Mo TZ[8], BRTIE, ESRER TOHERREL bbb THBEES A YT FOEBEFREEZ#E R LIV,

[1] E.A. Ekimov et al., Nature 428 (2004) 542.

[2] Y. Takano et al., Appl. Phys. Lett. 85 (2004) 2851.
[3] T. Nishizaki et al., Physica C 460-462 (2007) 210; New Diamond and Frontier Carbon Technology 17(2007) 21.

L T 1T

dr/dv (nS)

=
tn

[ B70a(111)
T=047K
D | IR S S T R TR S S

: = -5 0
1: Aey F—=7%A YTy FAL) DR Vi{mV¥)

o> STM 4, C(111)1x1L:H #i& (3.2%3.3 ) .
nme, V=500 mV, 1= 0.1 nA) B2 BURRS A YT RO b

VAT R’ (T=0.47K), F#: Dynes B
BlzLd7 1> b,

P09. 8 RIC BT B2 EMRFH O STM Bigk

KBRS, e RFEZ T R, K B CGRAER AT

E 8K 0-(BEDT-TTF)2RbZn(SCN)4 X, HRATITHBWT TMI=190K T ¢ BT EE# & 72 2SI & L > T
MR b T2, ZOMEEBHGAIXERBETIRETH D Z LA RERIZE > THIO LN TEY, WhWLHEA R T A
TRIRSN RS — 2 WD Z RSN TND, —F, 2w Lz5E1: TMI CHEEREEEEENEZ 59, 2
IRIRAH L E A B S L7ORIE L B2 G T b, FERET v 7 A TIEEESBH TR ONSD q=(1/3 k 1/4) Dk
FARy M, BHTTIE TMIEEE T THER SN A1), AMEOBMRKTFHO STM |2 L 5 B LTI R
N5, TMI UL FTIEBEREEEN RE BRI D, Z2 THa T, REMICE L T 0.8V U LD E A 7 2E
EZEN L CBEEIT> 7, B T T c i fZEMEEZ > STM @285 b, —FF TRE T TIHE A 7 A TOH|
ET (13 k 1/4) ITHYT 5 & B 2 Bt E o BN th L=,

AR TIZAED STM ~v» REfdifliay hr—F ZMAGOE CERETo72, WEX 1 RESY v AT AFHKAT
IZFB\W T as-grown KMl (_IRILARE ac ) TO STM Bl 21T o7, R TOEMKFMIZE TS b xVERE % Fig.
1 IR T, EHOEELZEESTZD, @D/, T AEE(0.3-0.4V) ZHIINLCTE Y, charge gap Z#ix 7-IRREHEE A R,
TV EEZOND, BN THROMBGEEITERDO LD LTV EL DN, AMBEOEHRKTFHOBETH S
c W7 R KM L7 b DIl > T D (Fig. 1 AOWHRIKIZEBW T, £ A-B, A-B FR c filiim<bh s
2, BIRBOEEBEMIL 2c 12785 T D), BB FTHLNIBOZITRIEMEEDLR2NLOTHL N, SEIEZED
S TBICES LU ATINGE A R LT (Fig. 2), NHRIRITEZEM B O FFT % T, Bragg KN L I3HNICB L% o= (0.31 =
0.13) a*+ (0.28 = 0.04) c*OMEICFENKRB AL D, RGO, EEEITEERN TS REWRRS, ¢
HHFAIZ (1100 DA EZR > TnD L H IR XD,
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= it b tad A

I {arb. units)

e

Fig.2 2 FOERS
Fig.1 RIS T OEFE & Wik X (173K, V=20 mV, I=0.5 nA)
(180K: V=0.3V, I=0.1nA, 125K: V=0.4V, 1=0.09nA)

1. M. Watanabe et al., Synth. Metals, 135-136 (2003) 665.

P10. Pb E#: Bi2Sr2CuO06+ 6 IZBIFHENAL 7 A STM HDF ¥ U 7 IBEKETED X CRSHEETE
T —, P MR, B ESE, bR BB GRAEKAHT)

o, SRR RO L2V CIRFEB O v U 7 R ESEITS X ONREE I TR S TV 2 BT RR
el . EIRERETRBLOEREZ I SN T 57-®, Pb E#t Bi2SraCuOe: ; (Bi2201) STM HIE%#1F- T\ 5, HELEZ
LNABHRA LV ME, BEBFRRFIRIEICRTTD)F v U T R—=70O%0%, (QBHEIINDOZE, @)fEdmtEE 0RO Th 5
B, FNHEFHD BT, P E# Bi2201 I3FED R TH D, ¥, P E# Bi2201 Tik, (DF v U 7 EEMiERR
S R—7" 0 DR EE F—7 £ TR ST D 2 ENTE(], £, QBREEBIRE T SRRV ZH, ETIREIC
ST ARENENBEE THV[1]. SHIZ, Q)EHTS Pb BEARET S ZLICL-> T, Bi-O HORMERDEAS W &R
TEZ[23]05Thb, AL, FNDH 32D/ F A—FEBb ST TEBRLUIZPN D, A5RERZ 52 2Bl U7 ik
AEHFZ ETHER L OMEBREZRET 5, K12, kil F—7 OPT (T.= 22K). i## F—~7 ODI(T. = 7K), i#@fl F—
7 0D2 (Tc = 4.5K)D STM # %, IBET =46 K. 427 A 7 Z Vs =5 mV THIE LR REZRT, WIhoiehs
BNTH, 100 mV OFE Vs TIEBIREZ: Bi(Pb)-O JR MBI S 47223, K 1IR3 L3880, 10 mV BLTF O Vs Ti.
B TFARE & SO U - AE MBI S 72 [3,4], OPT T, A WET S L, FINEAE S > THEIED . HAELT
% 2250 Cu-0-Cu FHIZiH> TT & AZEFIL T 5 (K 1(a)[4]. [FEROMEEIL, ¥+ U TREOEV OD1 THAELH
ENENIE 10). EBITFY U TIREOE OD2 TIRFE A BRI > 7= (X 1), LLEIFPais TokET
HDN, —HT, H="1TOBGFTIE, OD2 IZBWTHRTINGERBIHI Sz, Zb0ERIZ, CuO2 @i, v
U7 R—=71C Lo Tl &, MSEFIINC & > TR SN D 1 IReh7R BT FRBEBNFEET 2 2 L 2R LT 5,

1] K. Kudo, Y. Miyoshi, T. Sasaki, T. Nishizaki, N. Kobayashi, J. Phys. Soc. Jpn. 75, 124710 (2006).
2] T. Nishizaki, K. Kudo, N. Okumura, N. Kobayashi, Physica C 460-462, 156 (2007).
3] K. Kudo, T. Nishizaki, N. Okumura, N. Kobayashi, Physica C 460-462, 948 (2007).

[
[
[
[4] K. Kudo, T. Nishizaki, N. Okumura, N. Kobayashi, Physica C 463-465, 40 (2007).
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P11. {KHER b 2 ) VERMEBEIC X 2 SRESEHR O T RIVF —F v v 7 & LDOS ZEHAH O BI%

NiggE L CROREERIRT: B — 5 MELFR)

IR RERIZB T 2 BEEX v v 7 OBINIEZ ORBIEEZH S NICT 5 E TR EERFRO—2TH D, il
@ STM/STS WFFEIC L - T, S LSRG ER CITETIREN T /) A7 — LV CARE—IZEMBE(L L TNWD Z ERHL
(2720 | HERL1- 0O JRFTIRAEES FE (LDOS) D22 MM 43 Afi & ELEEBLIHI C & 5 STM/STS I ICEERERFE Lo o7z, &
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