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&g *He @ Surface Andreev bound state & Majorana fermion
e R S OGhRE R L

FRLERFERED BULADESERE e e Wl M

Majorana fermion &9 DX, A X VT OBERFE Ly h—L « 3 72X > CEHRMIIC TS SN/ 7 =)L I 1T,
FORLT- &R T D KB DD IRWREER ISR T- T A (1], FRLTOWRATIE=2—F U /2% Majorana 2> HIALRW & &5im
DD, RECHEBIZ SN TR, ZOax=—7727 =)L Ik, Condensed matter DT v VAT — MIFEHL
TV H LRV E W BERIMER ST, Ay Meghlc 2> TV 5[2),

BHE~D 7 L 3 O BAHIE, A Y =HIH p-wave @B BW REETH 2 2 L3N LT %, BW IRAEIT P il
WEIE U CERAT, Fv v IS NIV TE Y | time reversal invariance HAE LAV T2y, L7 REET
Xy v IBRNTNWS P EBREIIAEICE Yy TR - T — RBFET 5, 3He-B 1T, HLFEED topological
superfluid DIl & SNTWD, ZOX¥ v LR - T— FOFEET HIRAEIL, Surface Andreev bound state & FEiEHL
2 BB OXERLIREETH 5 [3],

FxTHTEE~Y v A 3 ORIREICELE S - THEA KT TE oM, HMETEE— FEFEMIcH~2 2L T,
Surface Andreev bound state DFEZ A HLMNCT HZ LN TE T, 62, BRI TORERELEFER ES¥EZ & T
specular limit % T3 2 WLAOR 2 B A MR35 Z &L 23 T& | Majorana fermion [ZDOWTDimaE T 52 LN TE
7oo TO/NGRTILZE OFFEE I LIz &S [4],

HHRREREINY U A 3B b, BEREIET D & A —F — 3T A —ZTREIAT e iy Ao & BEIZTRIE 7215y A T3
T 5, BECHEEZRIE. £ ORFBIERA R MBI BIR LR TWIRIC LY 2 e — L U AR A =X —THfl S D,
=07, AT IIE & A EREE ST, BEE LTI, BEMRSIIEAICERICR S TS, 2 TIEEREMHEIL A-
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Z DOFEAAIRAED = R /L F — 2 k ([T Hufid 25 UK F7% Majorana fermion DMEZHFHZ L a2E 2 Lo, L7 OB
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HEZHINTDZ N TERLR5, ZDX HIZ3He-B @ Surface Andreev bound state DRI 11X Majorana fermion
2725 T D L ERREHIR S,
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— | —s=0.0
Q3L ——s=02
e s=05
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()
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-
=
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&/ Apyik

1. Hi#) sHe-B ORmATEIRREDIREHIE, KFIOL Z AN A*TH D,

FERFEROFEMITEIZET 50, 4 L E—F U RAOTND, BALNICE ¥ v TR VX —RENFET D Z L. 5
WORBEEE D AT T 2 = R( X —TXF o7 BRI EN, FE¥N LK1 ORENRET L T\ D Z LR SN,

I 51T, 3He OFEBROFHE L LT specularity parameter S & EBRANCE(NL S E L Z EMAHETH D, ‘He Z IEMEITTH
WL BEEZEAT DL, He IFEERMEIERAIEAE S, DOXOWERDESEZ A br—LTE %, Z0 ‘He
FEREE IR CREIRENER (KT #i58) 2/~ LT, 3He ¥R T OKELO S % diffusive 705 specular ~ & @A L
SHDHIENHREE 72D, EBE. S 2 08 SHLWVWETEFDZZENTEL(S=1 TIEA VE—F U A TErIT/> THIE
AN/ D) ZOFERT, FHLL TRV LN o7,
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2o TLBE, ABDNIETNEIV D URNZ RV —D & ZAIH R — RHBLL TE 7, KORHITRLTND
LIATHD, ZOHLe— 21k, INERFOHEMmI N—T 0T 245 T, Rifi fIERBIZERIL S L7 R T7- 23 BE D
FEINCFE L TV ZERHLNI o7, SHICHEEZRZ Lid, specularity % EiF 212> TIREEEDIENE D >
TV, ZORTH Z OB SN R TIZ L 2 F 5 STl Y, REREL specular (29 212> T, H
A D TR Bk ITHBIT D L0 ichh o T LW S PREMHER SN, T2 B S=1 OMRTIE,
Majorana cone N CX TWA I L AZ/RTIENTE, £/, 8=05 L\WWH L ZATYH, T CTiZ+4% Majorana cone 73
FEELTWDAZELRENTWVDSD, ZOXIICHFEL L E—F AL WD TH A2 F1:T Majorana cone 73R
ST T SR BB,

05 1 15 2
ha/A(T)

M2 SEEE S 23T A—Z I LI B, B — & ADFER

BEA = A Ko TRIAFFRENH LN S 4L, ANF 2 7 —2HRT Majorana cone A TETWNHZ &
MR E 7223, Majorana cone DK INTND L, FOMKIMEIZRFRZBEFENRH TS DWW THIRH D, &
BRI DOMRICEF LIV EEZ TN D,

ABFRDFH RIS T TOIBRTIT, RPN OBERRR O —E 2 H SETWziZWe, ZogziEy LT
LR L LT &Y, £72, RTLKWELD G-COE, HFrriisiddtse, Frs e & DBk 25 T THFEASHEE S iz 2 &3
HERLET,

SE R
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My experience as a visiting professor at ISSP

R. Torsten Clay
Associate Professor
Department of Physics & Astronomy
Mississippi State University
Mississippi State, MS 39762-5167
r.t.clay@msstate.edu

I visited ISSP for 4 months from August through December, 2011, while on sabbatical leave from Mississippi State
University, USA, where I am an associate professor. My host at ISSP was Mori-sensei. I am a theorist and
computational physicist who works on strongly correlated electron materials, especially the organic superconductors.
The majority of the experimental research on these materials is currently being done in Japan. It was exciting and
very useful to my research to talk to Mori-sensei and other Japanese researchers at the ISSP and elsewhere in
Japan. As I am preparing to leave Japan, 4 months now seems like a very short visit. But the visit has given me
many new ideas for future research work, and I hope I can continue collaboration with Mori-sensei and others in the

future.

My personal situation is somewhat different from most foreign ISSP visiting professors as my wife is Japanese
and I visit Japan regularly (about once per year). But this is the first time I have lived in Japan for an extended
time period. The climate in Mississippi is similar to that in the Tokyo area: Mississippi also has a very hot and
humid summer and rarely any snow during the winter. This is the first place I have experienced earthquakes on a

regular basis however.

We have two daughters, ages 3 and 7. Although they both speak Japanese, we were worried how they would adjust
to life here. This was particularly for our older daughter, who started 1st grade here at Toyofuta Elementary School
in September. We were worried she would have trouble joining 1st grade because all of her classmates had started

1st grade in the spring.

It was interesting for me to compare differences in Japanese and American elementary schools. On the first day of
school there was an assembly where all of the new students were asked to introduce themselves at a microphone in
front of the rest of the school (several hundred students!). This is not done in American schools and was very scary
for her. However, she quickly made friends at school and greatly enjoyed it. It was very nice that many other
students at Toyofuta also lived in our apartment building, including another family who was also visiting from the
USA. They all walked to school together and often played together after school. My younger daughter also liked the

day-care she went to a few times per week.
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During my stay I attended Japanese classes at the University of Tokyo Graduate School of Frontier Sciences. I
found these very useful and definitely recommend them to other foreign visiting professors. Learning to read
Hiragana/Katakana was very helpful for everyday life in Japan. I am quite behind my daughter's Japanese study at
school in the 1st grade however. But now I notice that I can understand some of the buttons on my ISSP telephone
which were a mystery when I first arrived (X £™—7%) ! T would like to thank the Japanese language class teachers

Yataka-sensei, Noda-sensei, and Ohsumi-sensei. I will try to continue learning Japanese in the future.

I would like to thank many people for helping us during our stay. First, Mori-sensei for inviting me to apply for the
ISSP visiting program. Kameda-san and Kubo-san in the ISSP International Liaison office helped us a lot with all
the required applications, getting a bank account, etc. The ISSP International office also did a great job providing
little things that made it easier to move here: bicycles, essential kitchen appliances, etc. The staff at Toyofuta School
was very helpful, especially our daughter's teacher, Suzuki-sensei. And finally many other residents of Kashiwanoha

Lodge helped us throughout our stay.
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Photocatalytic activity of valence-controlled Rh:SrTiO3 thin films

M. Lippmaa, S. Kawasaki, R. Takahashi, K. Nakatsuji, J. Yoshinobu, F. Komori
(Institute for Solid State Physics, University of Tokyo, Chiba 277-8581, Japan)
A. Kudo (Faculty of Science, Tokyo University of science, Tokyo 162-1861, Japan)

Photocatalytic splitting of water offers a way to use sunlight to produce hydrogen or other synthetic fuels from
water. Among various photocatalytic materials, oxides have the advantage of good chemical stability and high
catalytic activity, but generally suffer from low energy capture efficiency due to the wide bandgap and low carrier
lifetimes.[1] The purpose of this work is to explore one of the few visible-light catalytic titanates, Rh-doped SrTiOs,
in order to determine the electronic state of the Rh dopant and the location of the Rh impurity levels in the 3.2 eV
bandgap of SrTiOs. We have used high-crystallinity thin film samples for core-level analysis by XPS in order to
correlate the crystal growth parameters with the Rh valence in the films. We have shown that stable Rh** and Rh3*
states can be achieved by a suitable selection of oxygen and Sr stoichiometry during crystal growth. Cyclic
voltammetry measurements under visible light illumination showed that the catalytic energy conversion efficiency

of the Rh:SrTiOs thin films was nearly an order of magnitude higher than in equivalent powder catalyst samples.[2]
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Strongly-correlated MgTi204 for hydrogen generator

Takashi Mizokawa (Graduate School of Frontier Sciences, University of Tokyo)

Mott insulators in transition-metal oxides are classified into (i) Mott-Hubbard type insulators where Mott gap Ec
is mainly determined by the Coulomb interaction U between the transition-metal d electrons and (ii) charge-transfer
type insulators where Ec is determined by the charge-transfer energy A from the oxygen 2p state to the transition-
metal d state (Zaanen-Sawatzky-Allen scheme). The rich electronic properties of such Mott insulators are deeply
related to the spin-charge-orbital degrees of freedom of transition-metal d states as well as the oxygen 2p states. In
the present talk, we would like to focus on a spinel-type transition-metal oxide MgTi2O4 where an exotic electronic
state is realized due to the Ti 3d orbital degeneracy [1,2]. An interesting interplay between the bulk Ti3* state and
the surface Ti*" state has been found using photoemission spectroscopy and x-ray absorption spectroscopy. In
addition, we have studied hydrogen generation by the MgTi2O4 surface which seems to be related to the complicated
electronic state realized in the interface between the Ti* and Ti*" regions. We will discuss potential application of

MgTi204 as a hydrogen generator for fuel cells.
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Jt CELIV T, Y6 v U 7 24ER L 720 BICES Sweep 21TV, BAER & FRHIGAER Lz v U 7 Z2HHT
%, NT T EREELRWEMAETT LTI, CELIV ¥ 27/ OE—27 % mobility &S LTHY ., EBif—FH 7o v
NC, BEEAEEQEZET -1 AR IR LK T TS, FERLT 22 ER—ETE 7y M5
b AR TR B X SICHIZY T M D, IAWVIRERIFR CTHIE LR, Z OBMRIISIRTE TIN5 00, KR
WBWTE, E—EE 72 v MZBWOE CELIV ¥ 7 F O —73IE & A EEE ERBEE@ICERT LRNI &8
oz, TOZEIE, K CELIV ICHT 2MRARIENOEX HZMENHDH I LERELTWD, MEICB T, 7
— =T LT NNET VE RO DD ORIRON TR~ 5 [1],

<BEH>
[1] H. Tajima and M. Yasui, J. Phys. Soc. Jpn. 80 (2011) 063705.
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ARWFFEIE, MEHC I T 2 R BB & MO E T 572012, F—HEHEFEOREZITI bOTH
Do KBHFEHAMEICTIL, HEhiEIC L 2B T - EAAERSIRE | ARENTET L EAORHNFEORmINNLETH D, L
ML, BEINLOERII N L— A7 OMRICH 0 RITFHI LIS <, B FEFRIC L oM B GNEEIC R D,
B IRBEGE T, MBI ORI HE T« IEFLSBEO —H O T o AR A F I A /MTED Fbh e < TTIW T R,

AHEHE TIX, RO - TR ZRFHE FEO LB LA IRET 5, BT - EASBEZ T 2MEHIZ b Z BT
FEEORBBIZHB W T HMEHINERER B o TREBTH 5, JhEIZ L ET - BB ER S N6, ET & ELD
HENBIEUTEFARAE TlE e < WIlEER OTFETEIC K o TEN TN O T ENTIEN D K 5 IR IET 5, & OB % R
RAFE LB I S — A EIC R v 2 b —2a T 5 2 ENARETH D Z L &, SiC MR, A
B0 RNF— T 787 ¥ —_XTRIOFEHTREA Lz, FHRTIIIRER Z L ICERAFERLERO T, EROKE
DOV IZHGBOM K E VI B THREBREEHDZ LI D,

<BEH>
[1] Y. Miyamoto, APEX 3, 047202 (2010).
[2] M. Yoon, Y. Miyamoto, and M. Scheffler, New J. Phys. 13, 073039 (2011).

AEL B OYEY B

SFIRE —BR - (Gl B ESEREER)

HZENOE TN BN &EB TR F—2ES L DI, BETOEFITERMNEAZES, Ld > TEEO T OER &
TEIIIRZEFBENFE L, BELE L MEN D, 1821 FICB— v 7%, BIREEHIREZZ DU 5 LIREZEICHHI L
CEE, BVEENSRET LI EERWE L, ThEE—y 7R LT, RENREENRO -2 TH D, BE
EHL LT, BREDRELFN L TR BRI AN =2 HAICERT LHTOZ L THY . ZOMEDORELITE—y 7D
FERLSE 100 2825, L, REOTRLF— « BEME~OBLO®REY 0D, ZOffE LE S, it
THAWRAIEMTOR TV D,

BEAMBHTIT, RERBEES, [ROEKER, ROBMRERPRO O L3, 20 3 SOMBREITF v U 7k
EORETH DT OWSITHIE TE 2\, T D7), #RA RENMMTONTE 7o, ATRHTIL, IEFEOBEME OBRGHE
FHE BRIV T BEOSIE ) DB L . $x SEUD ALA TV SRR E 7 RER I X D EVEM B O & BN
7

(<]

<BEXH>

[1] #BEE ~D X \VE A L LT, G. D. Mahan, Solid State Phys. 51, (Academic Press, 1998).
2] AAET Iy 7 Alha BARENE 2 (R, "EVEEHAIEY, (2005 4F, H I TR

[3] SFl—ER, HABRFEE 5 (2010) 270-275.
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Mechanoluminescence (ML) materials emit light due to the application of mechanical stress. The ML responding
to elastic deformation, plastic deformation and fracture is referred here as elasoticoluminescence,
plasticoluminescence and fractoluminescence, the former two belong to non-destructive ML and the later belongs to
destructive ML. Until now, no practice application of ML has been realized so far. Recently we have developed
innovative elastic-luminescent (ESL) materials, each particle of which emits visible light repeatedly in response to
stresses applied. When dispersedly coated on a structure, each particle acts as a sensitive mechanical sensor, while
the 2-dimentional emission pattern of the whole assembly reflects well the dynamical stress distribution inside the
structure. This provides a novel way of diagnosing the structural health, far more advantageous over the
conventional point-by-point measurement method by use of a strain gage. It is possible to detect invisible defects and
micro-cracks in small parts of machinery as well as to monitor the safety of huge constructions like bridges from
shakes, damages and destruction. In this way, the use of innovative elastic-luminescence technology is about to cut

open a way to novel structural health diagnosis.

<BE >

[1] Xu, C.N.: Encycl. Smart Mater. 1 (2002) 190-201.

[2] Xu, C.N.: Safety Management of Structures Using Elastic- luminescent Materials (in Japanese), OYO BUTURI,
80 (2011), 46-50.

13 R-EBEBOEFX v v 7 - ¥ v v TRAEME

mlR B A B CROURSER BT A R A e

BEREIL. A OBERICEEERT LIREETHY , ARV F—ICHBKRCTE 2N THDH, Lol BT
IEBDROEE 2 HIFIEOERAFIICIEE > TRy, ERLOZDICE, ORWERSIELZH L, QK2R TEND
R0 o@a X PRV B RHTZ & TH D,

AL TIE, BWERNEELBLTOIITEDL ) RBETHENLEE LV O E A LICHR, HEIgmE s LT,
13 [E(Al, Ga, In) & B4 E(TM:Pd, Mn, Fe, Re, RW)/N 52 58X ¥ v 7R RO v v 7 REREZRE L7z, BRI
1. BIEIEIE 20 Hifk 2 5 A % —[E{ETdH 5 Al-PA-TM(TM:Mn, Re)Z Ut i4[1]. %F 1% RuAlz[2], RuGas[2-4], Rulns[4],
RuGas[5liIcfkE SN 5 2 tREBHILEMTH 5.

Al REREEICE L TiX, BEIMEEZRERE LoV REHERZIT Y 2 AR TH D03, ¥ v v 7REERICE LTI,
N REHENS TR S AREDNE L OHIREITV, U Yy AV RIRIE CEBRERAZTATE 52 L2 LI L
72[4,5].

<BEH>

[1]Y. Takagiwa, T. Kamimura, J. T. Okada, and K. Kimura, J. Electron. Mater. 39, 1885(2010).

[2]Y. Takagiwa, Y. Matsubayashi, A. Suzumura, J. T. Okada, and K. Kimura, Mater. Trans. 51, 988(2010).
[3]Y. Takagiwa, J. T. Okada, and K.Kimura, J. Alloys Compd. 507, 364(2010).

[4]Y. Takagiwa, K. Kitahara, Y. Matsubayashi, and K. Kimura, Appl. Phys. Lett. to be published.

[6]Y. Takagiwa, K. Kitahara, Y. Matsubayashi, and K. Kimura, in preparation.
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FHH FERES G KRFERERE T2 78R JST-PRESTO)

BEM B OVERRITBVEMREIE I L JIZN 28T X =2 ORN Tl E N D, Z OREMRERIITIRE 28—y 7 17%5
LEBRUREE, NERBMREEICBWTREREL LD, BRIy ZRBITERE TN R AHMRH L8, b L
ERHIRERLE & K& Y — Xy ZREDSHAF T I RVEREBMZE M B R B~ DO FTREMED AL . ZOBEEN D, &FT
EZFETE— Ry 7R A REL TE DN E N O OBEESRLAY 2 BRIV CHMRABRE — JREF R O ik d Ay
THEL,

=Ry 7 5L, BFEELOFEOR LADEE LTHRAIND, ZNHOFHFTHOHEEZLH, £ O&RET
EBLEHZE LD S, o TEBICKERE—_y VREEMET 2GR L LT, EFREBICTE 572 EFIEI
KIRMEEZEANT D 2 ENBZHND, TIUTIA Y ROHICIERFRIEZ B AT S (7Y VRIS Ro#) . A= R r¥—
WZIERFMEZBAT D, R EOFREMERH D, FHHTIL, 2N OOFEEMEICOWTERNZRFHAEREEREL L LISHEREITD
FTETH D,

<BEH>

[1]K. Kuroki and R.Arita, J. Phys. Soc. Jpn., 76083707 (2007).
[2]R. Arita et al., Phys. Rev. B., 78 115121 (2008).

[3]T. Suzuki et al., Phys. Rev. B 83 035204 (2011).

SEATBIRR LY O JEA AR 2 W 72 KBS it 0 nTRETE
JUlis ] (ERAE- SR - S5 6 HH B G&SBABIR T G, K- T BTHiE &M T)

SERAHBARR L TIE, MR & S BRIRED S LN CRS IR 2B T 2, OB, MM RKEZ v i
BEROTFa o —TE2L L, Fx v TIHRFZXAX—D 1 KTHD ., ZHROBEX Y VT E24EERTEEE525
L TED (= RAXR—FANTIN -7, FEEE. pump-probe B X MREK T BAYICHINERN R AR L TV 5[],
Flo, TOXEIBRFEY XY UV THERMLTHBEET, ¥ —V=EmENED LS ITHERET I, AV UFHERTORE
TrIal—ya & 70, ZOREFEEZHLILTERL2, Z0F ¥ U 7 2NHMERTHHECEIVE, RPFES
HY v U T AERKGEMOTER TH 528, MWAHBE T ROMEYEITIEARO L 5 IClHEIZIEO 220, Lo, REX
2y MERIEON RIA0T v TERLNIL, F¥ U T 2ART 2 RN HIREOERS, WAL T/
¥ U THEECCNEERIC L 2 EZ @O0 Y 7 MEERMICHRIT 2 Z LICBh LT\ 53], s cld, Mm%
EX v U 7 ARCKE RO "IEEE I W T 5 [4],

<BEXH>

[1] M. Matsubara et. al., Phys. Rev. B 77, 094410(2008); K. Shibuya et. al., Phys. Rev. B, in press.

[2] W. Koshibae et. al., Phys. Rev. Lett. 103, 266402 (2009) ; W. Koshibae et. al., Euro. Phys. Lett. 94 , 27003 (2011)
[3] M. Nakamura et. al., Phys. Rev. B 82, 201101 (2010); J. Fujioka et. al., submitted

[4] Bf¢=L 7 hr=7 2 2011410 A 17 A% (/&)
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el Feak . R B KUK RS RE M2 vk Bz 2
RRCRZEVERTZERT 1 b 3 % BEhERRUE 4L FC BRJEHE 2)

[ R 5 TR EHE(PEFC) I X E IR AHE CORIENAIRE T, 2 X7 R CTHY BB LEWERM RS 5720, BE)
B EADISARHIFINTWD, PEFC OGS & 78 5 B (RLE) 1X, A4 & Okl - 23k S ivfe h — 4R
V¥ & ionomer (£ A MRS THATED RO LICIEIKCH D THllEA 7 ) 28A6 - RS E 2 2 & TEREN 5,
PEFC OMREIZEMMEIE ISR AKTFT 22 L B0 o T\ D, T OEMMEIE L, MAAE i CEm L LIETRE S h
DM, Bl BWROMBEWE TH DA v 7 DREEDF LGP RE N LB 0no TE I, Fxid, A1 27 ORI
EOMAZHE LTay M7 A MR/ M BELERZIT o7z, 2O, A o 7 ITBekic s Lich —&
VKRR T-% lonomer 43 TANEY A TEHEE R & > TWD T R hoTo, BIfE, A 7 Kk & B E OB %
HHMC L, PEFC % @R LT << MEtE1T > T D,

<BE >

[1] Kocha, S. S., Principles of MEA preparation, in “Handbook of Fuel Cells - Fundamentals, Technology and
Applications”, W. Vielstich, H. A. Gasteiger, A. Lamm, Eds., John Wiley & Sons, NY (2003).

[2] G. Gebel, O. Diat, O. Fuel Cells 5, 261-276 (2005).

[3] M. Shibayama, et al, in preparation.

/> 2Rricirs7abk=2 &

Nz GRER R PRI SR L 2

KFFR GBS BRI EZET52 00, BEFOHBEGET - FfL - A—F1r -
NAR=Fry - BFARAECBROITMAT, KFEOBHE(Tr h - TrFUh - R
KRR E)BRATENE. LY BREICEAFEMEOS 28 LOA RN [7h
L7 hr=J R BHAETHZ LIZRD, KEETIE, T/ SRR THIHFET HKHE

BT 28k &% DR OMREBNT S,

FEWFEIZB VT, Rh, Pd, AglFEICATERY . T fec ik a7 555 5 AR OER
R THD, TN =&ROFT Pd OALPKEWREFFEEZ T, III-V BEALRTROND
YOBNU R T4V TN REEZLD S Ag(4d10-5s1)}: Rh(4d8-5s)7% 1 : 1 D& @A
TR LR Y Ao o EE RIS 2 R L2 6. £ OAI3EHZFE itk oM
WAET 5 PAd(4d0-5s)ZHARI LB TIRREE & 5 2 L iREE LD, Ag & Rh (1T L A & TORMBEL TR B
WAL, 2000CA OB CTIZAHMELTLE O, TxI3IFPEEE VT AgRh 7/ ki /E# L, STEM-
EDS 81 & 4T o 7o fE R, BT 2KIZh7c > THILERIE—IZHM LT D Z E R Sz (X : 3% Ag o, # Rh oo
#)o Ag: Rh=50: 50 DIRGHROEHT, RROKBWBREEZRT I EE2HLNIT LT,

<BEI>
J.Am.Chem.Soc.132,15896-15898(2010).
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EERED T v N AREER AR T D Z L, BEIEM R E~OISHIC CTEERBETH D, ki, EREHEY K
& IO TG L TRERPTIC S L2 T 5 2R R 0 TR AR S, ZOWEBIZKS TRAVIAATZ T 1
NABEAPNER Z LD TND, ZLOBE, 7 b ABEORN 2ot S, F7 o VIS T 2 Emn T e
b AREEE(0.01 Slem ) 2 F T2 Db H D, Fexid, PHEFIKRFEICT L OHEFICREVBEWHEEZ S I L%
FHL, HETEELEZHANT IO OMED T 7 ARSI Z I L TV D, ZAVETITHSE LT DiX, A7 R
BEIR [1,2]0 B A A —BER [3]. Vo VERBEGEE AR K TH D, AT VERSASEIRIT 3 RTINS DR DB IRD
LA H0A3, Z OMFLN TRASHIALBEIZ R T D FHERE A RWE STz, F ¥ VAR A b oA I &Y — LEER
TIEL, HIALPNES TS 1 IRITHI 7ok (Water nanotube)lCHEftb T2, KIDMATT VB E T VE=U AL AU E
MHC A 72 = UEBEAESE R Tl BRS T3 & LB X W EERWEHE L= RV F—(< 3 kJ/mol) TEINTHEY |
IRREWT R R ARRICHEE LTV D, TRHDORERICOWTOMEEFFE LV,

<BEH>

[1] T. Yamada, et al., J. Phys. Chem. B, 114, 8405 (2010).
[2] T. Yamada, et al., J. Phys. Chem. B, in press.

[3] M. Tadokoro, et al., J. Phys. Chem. B, 114, 2091 (2010).

R X BB - FEEIT K B RRED

JRH A CGRRBET)

X BIEET L OMEER D TR, TRICEFOMAET XN — 5o NE T2 BT 52 212k 5
X BRI 5 & L 2 Ak X FESEOBRAEFIA LT, tEITE OMEFREOEREEDL LN TES, — 5T
Z ORI RO =012, KEE T THEAETH I Y A— A —FZ—TRMIZEELTLE 5720, BFITEEE
ZERICRBABEOCHET 2, ChPEEEZNEE LWE X SO OMETHY ., HHERTRERT AU v MZ
H7p o TND,

A T, BEERRIE-CEE S E Tl 2 2 BB B2 B T IRIE L~V CHAET 57212, KRE T OBEHI KT
LT Z O X AR - R x5 ERRAZDONT, BUFD 2 2OHITRITT 5,

1. KREIELD E T HEEDOBIE TH LD KEREAIRED I 7 v RE— Iz T

2. RIETICBITDKFE, BREDOHTFWEYA NOFRE & RHERE ORI 72 B #HA

<BEXH>

[1] L. J. P. Ament et.al., Rev. Mod. Phys. 83, 705 (2011); #k X #3 D HH L B 2 —34 X

[2] A. Nilsson et al., Phys. Rev. Lett. 78, 2847 (1997);4&: )8 FE bR 1031 35 O & T IR EBI

[3] T. Tokushima et. al., Chem. Phys. Lett. 460, 387 (2008)/ K. M. Lange et.al. Angew. Chem. Int. Ed. (2011) DOLI:
10.1002/anie.201104161; KLIHE OIK X #RIFEIEIC & 5 1 IRREMRAT
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Markus Wilde CRFURZAEFERAAIFZEAT)

Hydrogen absorption in hydride forming metals is of paramount importance for hydrogen storage and
hydrogenation catalysis. Despite its enormous industrial relevance and intense research on the adsorption process,
the precise transition mechanism of hydrogen atoms between gas phase molecular Hz, dissociated H atoms on the
surface, and H atoms dissolved in the bulk of metals is still poorly understood at the atomic scale. In order to
elucidate the microscopic reaction coordinate for this reversible process, we performed a detailed investigation of the
hydrogen ad-/absorption at palladium (100) and (110) single crystal surfaces, which present structurally well-
characterized model systems. Our experiments uniquely combine thermal desorption spectroscopy (TDS), high-
resolution hydrogen depth profiling via H(*’N,ay)!2C nuclear reaction analysis (NRA), low energy electron
diffraction (LEED), and isotopic (H, D) labeling. We thereby achieve the unambiguous discrimination of surface-
adsorbed hydrogen atoms from those absorbed in shallow subsurface and deeper bulk regions, respectively [1,2]. By
characterizing isotope effects in the formation of the respective hydrogen species, their thermal stability against
desorption or diffusion, their mutual isotopic exchange behavior, and their reactivity with co-adsorbed hydrocarbon
molecules, we obtain unprecedented insight into the mechanism of surface penetration, near-surface hydride
nucleation [3], and the catalytic activity of absorbed H species [3,4]. We further highlight the importance of
interactions with gas phase Hz molecules that elicit the transition of pre-adsorbed H atoms into the bulk, which

raises interesting questions regarding the energy dissipation in the combined adsorption/absorption process.

<BEH>

1] M. Wilde, M. Matsumoto, K. Fukutani, and T. Aruga, Surf. Sci. 382-385, 346 (2001).

2] M. Wilde and K. Fukutani, Phys. Rev. B 78, 115411 (2008).

3] S. Ohno, M. Wilde, and K. Fukutani, in preparation.

4] M. Wilde, K. Fukutani, W. Ludwig, B. Brandt, J.-H. Fischer, S. Schauermann, H.-J. Freund, Angew. Chem. Int.
Ed. 47, 9289 (2008).
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7 b 2 —E T HBRERETE A M E OB
A R GRS MERTIERT)

T h L ETOMBIE, AN EEERET) EEORPRTHLIETRER TR LN, TR X—EHICB W TE
BB E R4, 2ok ok, ARNICBIT ST e F b BETOEBHES S HBEEEAMEICERT I LERNE
LTW5,

INFET, Frb FaUgskicisnT, 5 GPa OFEIETFTYa b LELOHEZFRIMEEI AT ML CBIHIL -
EOMENRH D, 1L L, AEFERICBOTEHRESN TN HOD[2], FEARIZEBWLTITMmN,

i x X, e b oz, EFBLETCREE R T O T a AR L TTF(T NI F 7 7ANL0) FEkz
B L., EBREOHES TP T CH AR E S, ABE TR, TONTFBLONTFEAER(ER) L LToT e ho—&
FFBIZ DWW THET 5,

BEHAZ—
CORFFEE, MR, TR, IR, B SEiE N S AAR AR
S R | ILATREIE (3 7D L DIRBIE T 5, zaoaffype £ O A L A s
POIOBET ==
<BHLik> A i e

[1] T. Mitani et al., Phys. Rev. Lett.60 (1988) 2299.
[2] H. Suzuki et al.,Chem., Lett., 36, 402 (2007); Ohchi et al., Physica B,405, S341 (2010).
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SFVEME A DR R A 2 T8 L O EBIRRE D ERAIRIC SOV THIZEL T D, ZOFERTIE, & bICREER
HOMER HE 2 L8 Lk 2 IEH-SEERAR AR T 2, (DOF7 72X —EmOR LR, Hx
3. ERCER 7 AZ —SERER L) T U LAEMEER L, LA A OHBRT 7B A LR L TR RLF
—OENT —EEOS I 2 WEMOBRHAE BHEL TV 5 ([1-3], BAMICITHEETH DL DX I RREMND L
EMEORETLHOHIFF SN IEERE B L2EMEEN GO, REER_EHE L OEAKICL2bDTHL L
Woyinotz, (2)#Eko Mg 2RI L7 LUVORERAR « K Th AT DU NVERIOEIRE Lz 25, EXZ
WPESCEF BN [4], SESERMITICLY | ERAE TOBEMDEE L EENODBOARHRIZE T, 20X
IREFEDRF DD & OFRZGTZ, AFIETIII e RR S, BRoHE L iEEomEO 2 B EE botEE L
ZER L[], SESERPRITHIETE 2mFOtEmAH B LT,

<BHEW>

[1] H. Yoshikawa, et al. Chem. Commun, 3169 (2007).

[2] H. Wang, et al. Chem. Asian JJ., 6, 1074 (2011)

[3] N. Kawasaki, et al. Angew. Chem Int. Ed., 50, 3471 (2011).
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[5] L. Hu, et al. Appl. Phys. Lett. 96, 243303 (2010).
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B ORDERAG) \ZBT 2098 %17 - CTE72[1-8], FEBROM 7 N — 7 D & Dl 2 31T 5 1oL, FHEREE
RETV U EIED L LTSN CE I EERRENRE S 108> T e, Eio, AW T o 7ot R TIE A il
PRI L CHMMAT 2 2 EMHimy—7 v hE L TR ELTE e, R#ETIZINL ORI VTR, &6
WIS Ay Ea— 2 &ind & T TR T ED X Y IR A BT 2 020 Tk~ 5,

<BEH>

[1] M. Otani and O. Sugino, Phys. Rev. B 73 115407 (2006).
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AR ISR L 2 Y I BRBR BE = 3L X — RRE A R 5 7201213, AT 5 = 3L — 135k Db a EH #8
LH0TERL, BOELM LT THEHT AN LEERR T RNV —EW L 2T Z T 52 ERR2OMRE L 7o
TW5, —J, HERBBRALROTIVILE LT, 7V = Zx U F—ThEKEZ RV F—1a% B L7WF5ERRIE A i
ATWD, L L, KEORF, BHHY AT LAOBRBENPRKERFELE LTS T D, Rl CIIOEA BgREL /> 1 L
SULVCHBLT 5 WIRICHEBIE SN2 ATRER Y AT ML DRV F—BHUCOW TN T H[1-4], £/, 7V —v
TRAF— L U THIEE SN A KFEOUFEHI S AT AMTDNT b CO2 BN EIT © 72 5 Bl ORF IR R 2 #33 5 [5].
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[1] Yamada, Y.; Miyahigashi, T.; Kotani, H.; Ohkubo, K.; Fukuzumi, S. J. Am. Chem. Soc. 2011, 133, 16136.
[2] Fukuzumi, S.; Morimoto, Y.; Kotani, H.; Naumov, P.; Lee, Y.-M.; Nam, W. Nature Chem. 2010, 2, 756.
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A EHR L OAE AR S o TR BEEZ 2 GURBERE L HURELRLR 2)

AL, AR E AL CTH D BiVOs (ICBIFDERMAA T v 7 ALEBW b T v T A NMIFA RS T IRE OfiR
ZEBEME L TITo 7, KONSRE &% &Y T = RV X —RE ORI T Ie— 2 DF N FETH 5 [1],
Z DO FHICIEE T 5 EDRONMBEBA RN LI TH Y . Z OISR L 0 AT BT S
AF Iy I A TNDDOBEMICE D IAHRE COISHEBOMANEE TH D, BiVOs IXEHEAOFIE F Tl
ST L 0 KD SEEFE AT L, KRFERRAER O M & AE DD 2 & TGS X D KDOSERS MR FTREZ K4
LHECH B,

FRAL < SBRITSOSITEAER TS b T v 7SN HFEEMIC L > THREI SN D23, 20 b7 v FIREICHET 5 E#iX
EODOTROENTWD, AFETIE, 7= & MIBERINSGZ BiVOL IS L7z & 2 A, et/ 31 A (400nm, 150fs)
B OBERIE IR I VB ESNzae— Ly b7+ /) VK DMEERANEET S Z L2 RAWE L,
Z OWRPERIUIERT F 7 v RENEEGTEE TH LD, ZOakt—Ly 74 ) VO bLREER N7 v 7k
TBIZFFA e THRE), BLOENE L2 O THEICET 2 MBS LN L ATREMENH 5,

<BEH>
[1] Kudo, A. and Miseki, Y.: Chem. Soc. Rev., 2009, 38, 253-278.
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FRRA LSRR R 2 40D & T 5% < OBRERITHERIE O BB I AL ERIC T v U T 2 L, @EREZ/EY
TP R I s TRV HENTE 2, L L, B F—E o 7 TR O BEITEIR & W 95 REE O/ ERITEE IS
FoTHFY UTRENMIRINATLE S, ERDRITHEREICF Yy VT 2FHETL2H 9 —DOFETHY . WHDILFH
HHEICL ST OHM L ZEBBIC L 2% v U TP TR CThH L, Fx TEMEE 7 — MiEBE L L7 TR _HE
FT VAL R ER SrTiOs LHAG Y D 2 & TEMIRM b mICEREX Y VT EHEL, kR —v
27 DI AR EICBREZFE TE D 2 L 2O THRE L[l S 512, EHFHEIC L D8 LWV BURE KB
Fa B, ERITBEREIZR bW E SN TE L KTaOs ITHEA B Lo, A A iR CEBMR e LA
52T R—E YV TIIBEEA AL > To@iREO X v U 7 2B SHAE L, T = 45 mK OERFEI LZ[2], &
DICELIC L > T U TREISH T 2BEEMR 2 EK, Te BAVO X ¥ ) 7 RERFEZRT 2 L2 R LT,
T TFRRDFIEIC L > TR ZELFETE 2 2 &2 bME L TR Y [3]. EHFHEIC L D R~k et
FEDHIFEND,

<BHW>

[1] K. Ueno, et al., Nature Materials 7, 855 (2008).

[2] K. Ueno, et al., Nature Nanotechnology 6, 408 (2011).
[3] Y. Yamada, K. Ueno,et al., Science 332, 1065 (2011).
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BCH D, O HHRE ) — R UET 272012, B LORAREOBIR & 3 2 2 M B 2 W53 5 B 03 AL 20
REIZHEINTWD[1],

A CIEMENCIIN L7e R—= R0 a2 & 0 BT D, KEEHIC K 2 KFREER & D & U OB & 72 2 BB o
BRNDTTOLI, WHEEBRSRIT 20 FERICIEE X2 SRR TIFE ERVIKEILE LZ[2], 72 & 21F NaTa0s @ 8ic
R—v 7 LB 2 RN+ 5 & 50% % B2 2 BT CTHIKEZ oM LKFR LBEL Y BHRETDH[8, LL, fKKke
LT R—=r8 h VBT IR AL A NS R T  CB JIE T 5 2 RIS 2 2 BN TE P, I F—3
¥ RNEINOBRE TR TER, PEEOMHETHNO AL KXY v T 52 W TR SN E TR ERIN L T &
DITEVWEIEIREEICEB T& 5, ZORINEZFIH L ORISR 7 & EAOFMERGEELZFIL, R—Er7R%v
TEAF I ATBRETMREBE LR 2k~ 2,

<BEH>

[1] KVE¥E, Molecular Science 5 (2011) A0045.

[2] K. Maeda, K. Domen, J. Phys. Chem. Lett. 1 (2010) 2655.
[3] H. Kato and A. Kudo, Chem. Phys. Lett. 331 (2000) 373.
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£ : A Phenomenological Theory of the Anomalous Pseudogap Phase in Underdoped Cuprates
HIEf : 2011 £ 11 H 24 HOK)  Fig 4 ki~

S - PEDEE AR 6 B KaRaRE (A632)

Ml © T. Maurice Rice

g : ETH Zirich, U. Hong Kong, and Brookhaven National Lab.

"E:

A consistent theoretical description of the many anomalous properties that characterize the pseudogap phase in
the underdoped region of the cuprate phase diagram has proved challenging. The consistent progress in
spectroscopic and other experiments suggests a phenomenological approach. An ansatz based on analogies to the
transition to Mott localization at weak coupling in lower dimensional systems, has been proposed by Yang, Rice and
Zhang*. This ansatz has had success in describing a wide range of experiments**. The motivation underlying this
ansatz is described and some comparisons to experiment are reviewed. Implications for a more microscopic theory

are discussed together with the relation to theories that start directly from microscopic strongly coupled

Hamiltonians.

*K-Y. Yang, T. M. Rice & F. C. Zhang, Phys. Rev. B73,174501 (2006)
** T, M. Rice, K.-Y. Yang & F. C. Zhang, arXiv 1109.0632
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B BlER A > 7 #—<)VE3IJ—  Exact ground states with deconfined gapless excitations for the 3
leg spin-1/2 tube

HIF : 2011 4E 11 H 4 H&)  Faij 11 By~
5 - tEERIARE 6 B S5 B3I J—%= (A615)
il : Karlo Penc
ilE : Hungarian Academy of Sciences
e

We consider a 3-leg spin-1/2 ladder with periodic boundary conditions (a spin tube) with a Hamiltonian given by
two projection operators, one on the triangles, and the other on the square plaquettes on the side of the tube, that
can be written in terms of Heisenberg and four spin ring exchange interactions. Depending on the relative strength
of these two operators, we identify 3 phases: (i) for strongly antiferromagnetic exchange on the triangles, an exact
dimerized ground state wave function with a gapped spectrum can be given as an alternation of spin and chirality
valence bonds between nearest triangles; (ii) for ferromagnetic exchanges on the triangle we recover the phase of the
spin-3/2 Heisenberg chain; (iii) between these two phases a gapless incommensurate phase exists. Furthermore, we
explicitly construct an exact ground state wave function with two deconfined domain walls and gapless excitation

spectrum at the quantum phase transition point between the incommensurate and dimerized phase.

Based on the following manuscript: http:/arxiv.org/abs/1107.5501

£ : Dynamics of topological defects in magnets

HEf : 2011 4E 11 H4 H(&) F& 4R~ 6 I

5 - tEERI AR 6 B S5 B3I J—%F (A615)

%0l : Prof. Oleg Tchernyshyov

fig : Dept. of Physics and Astronomy, Johns Hopkins Univ.
="E:

Topological defects play a major role in magnetic phase transitions (e.g. domain walls in the Ising model and
vortices in the XY model). They also strongly influence the dynamics of magnetization away from equilibrium. The
classic examples are Walker's problem of the Bloch domain wall in one dimension and the problem of a vortex
confined to a disk. After a brief overview of these cases, I will describe some of the modern problems such as the
dynamics of an array of defects (a skyrmion crystal) and that of a line defect (a Bloch domain wall in a thin film). In
all of these examples, the dynamics of magnetization is dominated by the effects of the Berry phase associated with

non-coplanar trajectories of spins.
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FRAEFRITE Yy MNER, BRE, B2 CLERHBEBHRAN KR L L OB L/ T L C& L, FTH, FFEIX
Z OB LRI T HROBEE > TV D, ARFHETIEA v b ricke & LT OFFEIC DWW TR T 2,

1. v MEFRIKICBTDIHBY 7o B[]« V7 F v v 7 L—F—%F v MERERIZRE L725GE, KR TIEE
TR B P RN BIRIC K o TH T r U BRERISND, BERE AW TZ OB EMNT LT-FR. Z>OEDOM D 7
2 AF ==’ 5 Z & (Keldysh #im) . £ LT, ERINAF T 0 AN RE BT 22 L ootz

2. FABSRIZIT D o8y A & R D) - BIDEEH 2] « W17 L— W — A M4 5 T & TRERS A & FEBLT D AIRE I D
WCHRAT D b LB RIBAMAERTIVUE, BFHFRAESINERT 2T LN TE 5,

[1] T. Oka arXiv:1105.3145 (unpublished).
[2] N. Tsuji, T. Oka, P. Werner, H. Aoki, Phys. Rev. Lett. 106, 236401 (2011).

B Bl 74 —XOVEI S — ¢ BUKPER L TO predrying BB L ZDF 1 F IV A
HIR : 2011 4F 11 A 10 HOKR)  Faij 11 Ke~’F#% O Ik¢

B R ARE 6 B S5 I F—% (A615)
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HE:

F 41X, —AS van der Waals JitiRIZ351F 5 predrying 852D\ T, TOFMRME & XA T I 7 A&~ T12[1],
FE9. predrying ¥ HOW T T 5, RIKRICEKMEDIRPEI N TNWDREE X D, T ORI TIE, WEITRIC
LoTEAMT B, ST RD iR BENIZALE) TORBOFEE LY /NS WEELE L 5, RIEBERMT b5 E
BWVIE, ST ORFEGREE - B - I SRROBKEDRIIZE > TRED, ZD&E, N7 OREEZE(LEET
W< b FHERIREETOBE T a7 7 A VBT Y T HGERHY . Tk predrying 58 LFES, T O—KAHEEB I,
WD ODBEETa 77 AL TOI Y T Th D,

(1) IREHE THEHI R WEE OV DIRIEDOFEE L VIRV 2 & 57 07 7 A L (O 7 BEIZE D FTORMERE,
SFV ., HBOBEM, )
(2) R THBIRWEELS L5707 7 A L (BEWEERK, )

ZD Q) & (2) ORIERTOZEIL, BEISEUT, $5ETTR 77 A NNy 7T 554 (predrying $55%) & &4
WA T 7 7 A NN T DHEEENH D, T O predrying 1%, T-n(d L <I1E T-p) MK BT D8RSy
predrying #2015 Ll X 5, Fix L, van der Waals £5 /L% T predrying 852 DWW CHABAIZTH 72, F7=.
F 4 1T predrying BN Z DFEO X A F I 7 AZHONT HEMEF R %2 AW TI~7, predrying 855 TIIRFT TEF
LHALIE Z B8, B van der Waals ©F /V[2]1% AWV Z LIZ Xk » T, predrying 58 DFRIC & ORRIZARIEREAL D
FETNDDICONT, EFRBROEBIZOWTH LI LT,

[1] R. Teshigawara and A. Onuki, Phys. Rev. E 84, 041602 (2011).
[2] A. Onuki, Phys. Rev. E 75, 036304 (2007).
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i« Time-of-flight Neutron Scattering and the Quantum Spin Ice Ground State of Yb-Ti-O-
HIEF : 2011 4F 11 H 25 H(&) A6l 11 BE~7F# 0 I
S MTERERIARE 6 B S5 23 —% (A615)
#fli : Prof. Bruce D. Gaulin
JiE : McMaster University
A=

New time-of-flight neutron scattering instrumentation is opening up opportunities for exciting new science,
especially in the study of exotic magnetic ground states in materials. These low temperature states can arise as a
consequence of geometrical frustration, low dimensional structures, and quantum fluctuations, all of which
discourage order and allow the possibility for novel states of matter to appear. I will discuss some of our recent work
on the frustrated pyrochlore magnet YbeTi207. As I'll describe, this material can be thought of in terms of quantum
s=1/2 spins with XY anistropy decorating a network of corner-sharing tetrahedra. At moderate temperatures, our
results show unexpected two dimensional magnetism arising within a three dimensional crystal structure. At lower
temperatures, a disordered ground state, and a magnetic field-induced quantum critical point is observed. Inelastic
spin wave scattering within the polarized state at high fields allows a determination of much of the microscopic spin
Hamiltonian for the system, and the zero-field ground state is argued to possess many similarities to that which ice

(the kind you skate on!) displays - albeit a magnetic, quantum version known as quantum spin ice.

el © BBl 245FeSe US4 O PP T BELIFSE
HIE : 2011 4F 11 7 25 H(®)  “Fi& 1 I 30 20 ~"F#& 2 1§ 30 3
5 YERAIIAR 6 B B2 B3I —%F (A612)
%l : Prof. Wei Bao
g : Department of Physics, Renmin University of China
i

We determine using neutron and x-ray diffraction method the sample composition, crystalline structure and
magnetic order of the recently discovered A2Fe4Se5 superconductors (A=K, Rb, Cs,TI/K or TI/Rb)[1-3].Contrary to
initial belief that these materials are heavily electron-doped variety of the 122 family of Fe-based superconductors,
they are almost charge balanced with the Fe valence close to 2+, as in the 11 iron selenide superconductors [4].
Different from previous families of Fe-based superconductors [4-6], the structural and antiferromagnetic transitions
in the 245 materials do not break the tetragonal crystalline symmetry. It is remarkable that the strong
antiferromagnetic order of very large ordered magnetic moment 3.3uB per Fe and a very high Neel temperature
coexists with the superconductivity below Tc~30K [1,3,7]. With Fe vacancy number departs from what the chemical
formulas A2Fe4Se5 and associated ideal vacancy order would allow, a disordered version of the Fe vacancy order
results at base temperature while phase separation into two vacancy-ordered phases exists at the intermediate
temperature range [7]. The site disorder renders the materials insulating and destroys the superconductivity,

similar to the situation in the 11 materials where a spin glass order weakly localizes the Fermi liquid [8].

[1] W. Bao et al., Chin. Phys. Lett. 28, 086104 (2011).
[2] P. Zavalijj etal., Phys. Rev. B 83, 132509 (2011).

[3] F. Ye et al., Phys. Rev. Lett. 107, 137003 (2011).

[4] W. Bao et al., Phys. Rev. Lett. 102, 247001 (2009).
[6] Y. Qiu et al., Phys. Rev. Lett. 101, 257002 (2008).

[6] Q. Huang et al., Phys. Rev. Lett. 101, 257003 (2008).
[7] W. Bao et al., arXiv: 1102.3674 (2011).
[8] T.J. Liu et al. Nature Materials 9, 716 (2010).
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iR : Bilgi 3 J— : Boundary bound states in spin-1/2 antiferromagnetic chains
HIRE : 2011 4¢ 11 H 25 H(&) P& 4 RE~F#& 5 I
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Several gapped one-dimensional quantum antiferromagnets can be described by integrable field theories.
Elementary excitations in these systems are well understood despite their strongly correlated nature, and this has
been verified in numerous experiments. Impurity problems are another fascinating issue in quantum many-body
systems.In gapless one-dimensional systems with impurities, boundary conformal field theory leads to interesting
consequences such as edge anomalies of the magnetic susceptibility and the NMR relaxation rate. In gapped spin
chains, on the other hand, the elementary excitations can form bound states localized at the boundary.

We point out that a spin-1/2 antiferromagnetic Heisenberg chain with a staggered magnetic field can be described
by an integrable field theory even in the presence of the boundary, and its exact solution contains the “boundary
bound states” .We identify the previously unaccounted resonances observed in ESR spectra of KCuGaF6 and Cu-

PM, with the boundary bound states.This might be the first experimental observation of the boundary bound states.

R SR 2 — S OETFIVE TR T V2 v VERTFIE “BAOFNT T T4 =T+ T OERGED
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DI IFRIE & ST O T OITERBE R IGRLETH D, DL R GEE —JREE IR HE TFRICA
DT ENTEDLN, REFEFULDRENTZDOIZ, 51877 TEBF TR 2 IR 10ps BREICHIRE ATV D,
INEBATERHOY I 2 b—y g VEITWEWESIC AR FIEO—21%, H—HEEFEN S XV HRAR O/ I
ETNVRETHART Y VEEDDHI L THD,

ZOEDHED—2& LTERIT BIVFNL O T4 =T 4 V7] ZRELTND, ZOFETIE, ~AvFH/
= MER G 2 DFFHERICK R R OB PREERETIMENHH Z L E2EA LT, HERRENFERFFTH L1
BT VA B CERAEIZED D, [1, 2]

ZOMETIIREDIGHBI TH D CuZy NNVY BBET T AZ~DISHIZOWTHEET 5, 2 ORORFED MBI
PUZBITFRITH DD, 7 AMUTIEHEOME THY . AR ZOFETEOREFIENEZRET D,

FIZREE TR IEMI KK R~ DIEIZ DWW T H G 21T 9,

[1] Y. Yoshimoto, J. Chem. Phys., 125, 184103 (2006),
[2] Y. Yoshimoto, J. Phys. Soc. Jpn., 79, 034602 (2010).
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We have just synthesized in Marseille silicene sheets, i.e., the silicon equivalent of graphene upon in-situ epitaxial
growth on silver (111)surfaces. The honeycomb atomic structure with a lattice parameter of 0.39 nm is revealed in
Scanning Tunneling Microscopy, while the long-range epitaxial order is confirmed by sharp Low Energy Electron
Diffraction patterns. Conical band dispersions at the corners of the silicene Brillouin zone (K and K' points)
evidenced in High-Resolution Synchrotron Radiation Angle-Resolved PhotoElectron Spectroscopy measurements,
point to Dirac fermions, i.e., massless relativistic carriers, with quite the same Fermi velocity as graphene, and four
times higher than previously obtained on a one-dimensional grating of silicene nano-ribbons. Density Functional
Theory calculations in the General Gradient Approximation -including the Ag(111) substrate- confirm the stability
of the epitaxial arrangement. The demonstration that silicon can form sheets of silicene, a two dimensional
honeycomb low buckled structure, which does not exist in Nature, is tantalizing for new Physics. Silicon being the
workhorse of electronics industry, this synthesis could have a major impact for novel devices because of the

compatibility with existing Si technologies.

B BRI — 0 BRI ES= Y & 1 RO L Gk X ML
HIf : 2011 48 12 H 26 H(H) T 4 R~

B IR ARE 6 B S5 B3I F—% (A615)

E AR | [~ =)

s © BB R AL B A

e

3d BEREEIY OERER L WINHG T ORI X SEEL (RIXS) Tk, NIZ 2p B 3d Pul~DRhE 2/ T,
3d #LE M OEMEIE (d-d i) ABH SN D, £i2, 2 <27/ VR A 7[R — 3d B PR AV T %L — I
Bns, o, 26O Z T, A KB (~ 7 7 Vi, T~ 27 7 ) B8l S vih o=, Z O
Za7 « A= DR - HEHAERICER TS 2 ERMONTW5, Sty SR80 RWE TiX, LT
WTEELE BT AH—~ 7 VEIESIRIZBR STV, B—L R—7& N7 LSCO & T, R¥—MHIZEKFL
7D~ T RN, E£72, YBCO R T R—E U TEKEMEDO/N SR\ RALT — - RT <7 7 VEEPHRE Sh
W5,

AEIFT—TiE, £7. FOLOMBLMITHT 581 L W RIXS 12T 5L E2—%21T9, £0DbH, FRPMKED
TR 2 A 2 B DIl b & T, t-t-d BRNCKR U CRFE &7z RIXS 227 hvE /R L, YBCO %0 FEER#E
RLEDOWEBEITY, 61T, BBRERBILAYHDEBIRIED RIXS ORMEH SN T 5720, 8R=7 XA FRBEERE
@ﬁ%@@éﬁﬁplﬁﬁﬁé Fexix, 5 N R A= RERIOE ML ZESW T, #& 3d LUBEOBIRA &

B REEFA L, MEEEIPOL & T, 8 L WIlUE RIXS AT MLERDZ[1], ZOFERIZESHT, K
TS EIRIEIZ I W T, =7 /7 VbR & AT 2S £ D X 512 RIXS A7 MUIZBIN 2 25 L. L WU RIXS @
S DIBIT NI DN TIRAD,

[1] E. Kaneshita, K. Tsutsui, and T. Tohyama, Phys. Rev. B 84, 020511(R) (2011).

66



A N

CFAEMED
O ¥ 23412 A 1 B
B M)
K4 Pt & [ £ i £
JBOH E A R R e He B B2 | HRERY B LRI RRHEAE R L
O Vil 244 1A 1 HNF
B M)
K4 Pt & W 4 i £
M S| BTRRL AR B # | RBRRFARFE B A S RRHERT ZE R L
N T R | BRSSP | RHMEBNE | REn 27T ZRENAFZERT PD HER & D

67




WYEZL V51 BHE Bl 5~H45)

WOIBE1 S 201044 H

@Tﬁﬁ{ia:j@f:/)f .................................................. % ﬁg‘L ..................... 1
;F@;rEHL:%EE | G IR I Z.EEEH ﬁ ..................... 2
Tk MEI oo 3
%EA@E\F)}E %/’.ﬁl%ﬁ L"C ............................................ VEKHTER, Ilya ................ 4
q:@ riﬁ HTD/(D%/\ ........................................................................................ 6
Ly T T i S 7
YIERF = 2 — 2
O)\%/ﬁ\:@j ............................................................................................ 13
Oﬁ)ﬂjﬁ%%l\iﬁ HT%ZEQ*% [ 1 7 S I I I I 16
O:F‘EJZ 23 ﬂzr—ﬁuﬁﬁ%%ﬁ /':’ ....................................................................... 19
OWpk 23 FFERTI A —/R—=a & :,_ﬁyil\:ﬁﬁjﬂqﬁgﬁﬁ%#% ............................................. 33
OI’ZE\Z 23 ﬁig qn‘fi%@ﬁ?%ﬁibﬁilJﬂqﬁ@ﬁﬁ%%*% ....................................................... 38
Ok 23 AEEEAL LRI FH 0D ZABE T oUNT + v v v v e e e m et et sttt e et 50
O A R N S N L N e R G R 51
Z DA
O% 56 @%@E?E@%B& ............................................................................. 52
e AT

W72 L 0 DR FEREBLIZ DU T

WO B2 201147 H

PRI AT LT v v v v v e e et e et e AT - S 1
S 7 TR 2
B BEHE e 3
BEHE JHEA oo 5
L T e T FEEL TED e 6
B T B AR L v v v r e e JINEFFBEE v 3
MFEEIZLD
O FCAIIFIEER o v v v e n et e FARTFFGEEE v 10
ISSP SR R S BRI -« - v v v v v e oo ML T 16
# 8 AR ZE ﬁﬁﬁg R g o et = | 19
YPERITSE T A 22
O7'J77<%@0)§%F'uﬁ BRI L R (D i e 29
T 7 e 53
Lt T i S 55
WTERE = 2 — A
O R -+ o v v vttt e e e 66
eSS

68



WBHLEH IS 2011 4£ 10 A

Y ERTJE T e
OV« FCHTER « A BRI RIFZEAS « v v v vttt et e e 1
I E GBS+« + v v v e ettt e e e e 3
T T e 5
PERT= 2 — %
O = 12
O B R T e T B T oOUNT -+ v v v e e e e ettt e e et e et 13
Ok 23 A B AT I 82— G+« v v v e e e et ettt e e 14
O W 28 AR FERL AN IR E Bl — T+« o+ v vttt ettt et 15
Ok 23 MELEBI A — /S — T L b — 2 R TR T v v v v v e e e e 27
Ok 24 42 T LRI 0D 8 BE T U N T v v v v e e e e et et e e e et e et 30
(e T

o1 BHAS 201241 H

D+%% TRV ISR L B (DFENTITOUNT + v v rereeeee e JES EME  coeeee e 1
I A U T [ = 5
EE\@TE%&%@LT .................................................. SN BEAL e 7
#ai#E) SHe @ Surface Andreev bound state & Majorana fermion -« -+ B BE— e 10
SMEI RGBT B A RER L v v e v e e e et et R. Torsten Clay -« «ccccceeeen-- 13
WFEEZ LY
O%’é} LLBJFZRER - v v o e e e e e e e e e e e 15
2=~ 24
YR SE T T 5E

OIZ\/VZ\"—Q@@%T%?%? ............................................................................ 34
ISSPV—2vav”

O CNEY T R H GRS Q011 - o v v v e v m e e e e e e e e e e e 56
PRI TI TR TS + v v e ettt e 59
31t e e S 60
YtesE = 2 —

O ML« + v v v v e e e et e 67
IR LD 51 B HEE (B 1 BB A ) oottt 68
TE ST

69



T SR

SARLF ¥ N ZANCY y D — RGN HR D b EE A, RO XD RT U = —HiITIEF v
YNRANTY v B —BHRLOBMEY T, S50 LFHICL T4 HZDHETY,
RBRET T = — PR ONES 0 FRHAD, WIS > TABBN/NNSWNGTL X 90,
NSV, o EAVREWD, HAVNENE DSV ORI, TV —TEHEHLTHo &0
ARV FET, ZOKER—LATEREVEEZLTWDEL LVOT, 20X ABB/IEW, ZAR
INESWRLIE, A = AB AE—/L LOVE TF, 720 TS, YRR KR EARRE— YA
TURBRDT, ZIUISEN BN ERTA, TN THORITIEIE Y 7 A T ZADOEBNEL L AR
FoTRY, Ev I OFRTAE—AERLLETH L IK DN TET, [FHEYERF
Wt & —) byl Rray=y hO—aWENAHE S BEEO X 5 T, WIEFFIZIZT TIZ
By YA ALY O 7] & THEDE) ofERBHY £7, WIhba—F—
MWL BERYPHERTEOTFIETH D00 ZEYERIMEIN TV D DT TTHR, A=A 722MH
e 77 getkR & EORRICE b > T O 2 L0 ) BB CIEd 0 8 A, Wi 2
LB D LWL T AR > THh 2D T, WIEIRRD Z & 67202 & 0 R
ORNEEIZR->TRDLTLE I, FoOA A=V T, WEFII~T v 24 255 T20TH- T,
HOHITIEARWENLET, EEESTDICh, 22X VXA TOFEE RESE T~
VUEA L EBTLMTH Y ITIEWERWET, bR RS IREAREWZDE Y 7
ERONBLTTR, BiEWR AT—ALTT, B TE I RLEABMDO AT - A = ATL
E2 MF X NRENSIR—LT Hoh—) & (RS OH %, BIEEEMICRE ET,

& E






