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UF I LA BMARMET SPROE MO E B E B
— R X BFOEEIEIC K D RBEIE S BT ORD BB SN —

PERRR O BN W Kl Wi e
LASOR JuE B TERT7Erae  JH A

HIEDHE R &tk
FHE, NAT7Y y FHEECEXABEED “REME LT, ARV X—EEELZHETDY FU LA A4 &
(Lithium-ion battery; LIB)[1]28 /A< WG TWET, LIBIZRO LN AMEREE LTX, &FE, @Hh, &A1 71
FEPE (B2 EME, BFG) ., Ka X MERBTONET, Z0DOMREL M LT 57201013, BEAAMEN O FE s % fif
L., ZOMRICESFRE OGN EE T, FFICEMMEHIEMA B2 AA LET, EfME— F}x *53\

FAR DO IEMA B QCEMIEWE) (2 — AR 7 E OEBEH & PVDF 72 EOREERIZIRE LA T Y —% Al £EKIC
Holge, A Lo BRIEME 22> TR Y (M 1), KEASCHAHICB T 5 ]G
B 2RI 2 72010, #Rx R MTon TWET, EMIZBWT, Binder
H%*K&i%?\ﬂj?ﬁ‘]fﬁ LitO BSOS, BRI Lit O ABJEAE T TV E
T 2O LitDA F = L—va YRISICRBW T, R A MEE CILEM A
&, BIBE{LIR TSN o o R S 28 23 4 U, FERRIERE O TR E ZE R
—O LRV FET, LEDo T, EMMEIORIGEELMIT 27201203, #
TERNTIZ K D EEEEZ DB O AH TIIAR+0Th V| MEL T Es
RETETRERLORALRLED 2T 1. Li A A O RE N ERTS ) E
BRI OFEL LT, EBaR K TR X SIS EX-raY 11000, % V7584 0 FHEORAR
absorption near edge fine structure; XANES)3 A < WL STV ET A,
XANES TITEBERITED 1s — 4p BENMER TH HT20, Kb EEAR 3dBEOFHMRERZED Z L NRETT,
— . X RISy F6(Soft X-ray absorption spectroscopy; XAS)RHk X #HE Y70 Y (Soft X-ray emission spectroscopy;
XES)Tld, BEARITED 2p — 3d BB ILED 1s — 20 BEZEHEMICIEZ S Z LN TE([2]. BMEICKRDEE
RETHIEONREZ TTHRBIRMICHED Z e TEET, Fo, @bltE XAS[3 ]&U“XES WZRWTIE, HKEFZLEY b
FRHTREE DA BAZIRV (B 100 nm FREE) LW ORISR H Y £, LALENTH, BHFO XAS, XES ERTITHEZE
ZEHZE S MERH Y | RRUEEBRH O &L%o TR 4 E 22 (R HE
(SisNIZEEAR T 5 I ETIE XA L o> TREIEM D DREEL T L E
FEWVHMERH Y BHIEHIED In situ WESCTIEIET (X7
R)RIE LR EA RO TEFE Lz, &2 TRIFATIX. SisNg OFEBEEL

1028109 BLND

Electrolyte
solution

3 mm

Si (600 pm)
(. STEIE & BT 5 EREIE SIS LB L, bk St 150 )
XA Y § 2B 0O Si iz = v F o IS5 & 5 A TRER Ti (20 nm)

Au (10 nm)

LiMn,0, (~100 nm)

BT v TEFRLE L, (M 2), 2O0Fy 7R Li s, 1M
LiCIO4/EC-DEC &K (EC:=F L > I —ARx— b, DEC:V=F /NI — K2 ABFETHWIZFEEmT v 7 ORifEX
RE— M) M55 LIB OBBADA LT FEe/L (L LIB HA<T
KMEW) EZHND Z LIZL - T, FRHEBETICRIT 2570 E TIREMIT 2 PO CTERE L E Lz,

ARBFGE THIE RS & U= BB 2 B3 LR LiMneOa[4]13, BEAHAYICIE Mn3t e Mot %R CHR TR - TV ET,
KITRT L H I, AEIRBE T LTI E> T, Mn3thA RS MnttIREEBICEME S NS B X DN T ET, HER
BClIZoWzi-E0n £,

LiMn3*Mn#tO4 = Lit + e” + Mn**04 (1)
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ZDOISIE, 4V (vs. Li/Li*; LLFOFENL S AR, % Li BTN
FHECTHETT 2 2 L b 4 VREMME L PEEN TV ET, 4.3 VEZE
FTCRETDHE, BTCOLBEEESNE TN, AR MEETH D Mn204
I, 7=V =2 L LTHER SNA Z ER o TVET, 2D &)
IZ Mn O LR ITTRIGH LiMneOy % IEMUZFF OB OREZ D 5 & 3
RSN TWETR, —fKIZ Mn B{t#1E Mn-0 M ORVEEIRRD & 2
ZENMBNTEY, LiBHAKSICE TS 0 OFENITLT L LI L
272> TRV XA, ABFIETIE, :@ﬁﬂ{i%}:@@ﬁi WU e XES %
AnzZEic . Mn OfiZ L E & HIT Blxigim LE L1,

FEFHE R

IZUIC, LIB AART Y FEMCESELZOEE X HBHCTX 5k

BT, AT vaxdy heHWTHA 7Y v IRV Z A Y — (B
h%l JE£1% 0.5 mV/sec) ICTHRIEBRELFh LE Lz, X 312 XESHI
EROE MBS A 7 VOFRKRERLET, AEERE T, 404V,
4.20 V |2 LiMn204 F¥H[5] D SO E— 27 23, JHEMETIX 3.94 V
L 412V IZZHODBILE— 7 BALIVET,

ZDXHT, AT U REAEZANVWTE, BEOE——ELLad
RN E R o ERAL R E FEORMELZITATND Z L&k
Ml kT, XES Ml & EM L E L7z, XES 2% SPring-8
BLOTLSU (K% T 7 AT — 3 3 ) ek OB E 5 REE T e 4y e g
HORNET[6]% i\ & L7z, Z{bZ&E % 5t# 1L Mn TF, EBIXEMIK
BRI LiMneOy I E | V1 7 L OFER (8.4 V), FERF (4.5

V). JFERF (3.0 V) TOEBMA T v FEREITICTEEL £ L7[T].
XES IZBWTHED Mn %1 R & EIRT 572912, LiMneO4 I L
T Mn L3 (2pse—3d ) XAS HIE#FEh L FE L7- (X 4), BEimitE[8]R
BIEM'E D Mn Ls XAS[9] & Dbl b 5 S 7255 RIE Mn3t & Mn4)»
LA S EEMETHHATE, Li =2 D955, 642.4 eV A Mns*,
643.6eV 23 Mn* O/ R — 7 (iE L HFcEE L, £Z T, ThEh
DAfiE 2 R T 5 bkt (ANEHE) 2 VTR XES #5606 L & L7z,

X 5 |2 BARIRIERTO LiMnoO4 I, 58 L OF T > REREE T O Mn3+
BN Mn 2p XES Z/RLE9[7], K£AL7 bt b, 0eVOE—7
DEPERLTL, 1-6 eV 28 3d FUENOETHhE (dd Fhid) . 6 eV LIE2S O
2p-Mn 3d MOEMBEICKHE LET, #ED Mn BB OHEH]
[10,11] & bz LT, XES T EMRIRIEATL Mn?* & M+ 233647 LT\
DREELEZ BN ET, LiMn204 123817 5 Mn OERMEI+3.5 T
NoH. BURERBELNTHET, F2, VA 7 L F7ERI(B.4V)
DAY bViE, BREEERTIOb O L B —HLET, Ziux, F—
FHEY A 7 MTBIT D Mn OFBLETRISH TR THD Z L a2 L
TWD ERIFFIZ, AT FeLrZfio7c XES JIEICHILTNDHZ &

EEWLET, —F., BERK@S V) DALY MV, BRKRER, &
OFER IO S O L L TRRNBKRE L R £, 2% kid, Mn3*
JRAYDS Mn#H 2t SNF= 2 L 2R LTV, £7° dd it osmEERn

2 WML OS5 B 3 E s

|l

0.51

Current (uA)

-—

-0.5F Discharge

3.2 36 4.0 4.4

Potential (V vs. LilLi")

M3 HA27 Yy IRALE LAY —TRDI-
LiMnO4 IEMROD Fefi BB, 7 <FIE LiMnaOs4
RO Y —2 (M), Exe—2 (4
) &7,

Mn Ls-edge XAS

642 .4 eV: ecxitation energy for XES

Intensity (arb. units)

IEREFRUTE FUTES FURT REUTE FUTRY FERS TRUTRE FPRRNTTRTE FEVRR SRR S

636 638 640 642 644 646 648
Photon Energy (eV)

4, BELZEIHEENE FIZ/ERR L7 LiMneOgs JIRE O
WOEIN R KD Mn L SR 222 L,

Elastlc scat}erlng

[RRRRARALRN LRRAS USRS RALLN LLALN LALEI RARRE LR} T[T
dd excitation /

Charge-transfer , .
excitation

As-fabricated
thin film

Before charge
(3.4V)

Intensity (arb. units)

Charged state
4.5V)

Discharged state
(3.0V)

12 8 4 0
Energy Loss (eV)

X 5. AZQ REIERR I VERR L 72 LiMneOs MK D & 58
JFEIRAEICIS 1T 2 Mn Ly ikl XES A7 b,




WA LTV ET, ARES Mn> 2 BIR L TWAZ & $£72 2 OfEITEMERICIT S A IREER O Mn 3d §UEICHHET 5
EDD ., BEORDIR LSO E E 2 FE T, TAUTK L CEMBEIRIE ORI IR L TWET, FEER
BEITIEIE Moty O ERET D &, MntREETIZ O 2p—Mn 3d L WO BEWBEINHEE->TNDH EEZONET, K
B (3.0 V) OMRBEIT BRI AT & OFEBRTOWRABIZ 2 0 T2 sd, XES MITERFC b A e B L oo SO 2 8L ©
ElEEAET, Mo, AIbEA EARED A EFALE TIE %A Jahn-Teller ZhF03 45 U4\, 5%, H—
JFHEEE 2 W CEofiFEE XES TEON-MMZe dd it v —2 2R E 425 2 & T Mn 3d & FHLUE O 52
720 . Jahn-Teller R OGEOEBMNATARIC /LD EBZ X TWET,

ABIDFERNG, 2T K Mn 2p XES {2 & - T Mn3*&Mn* O Wi H R BAR TS 2 25 & & bic, Z Offi%k
ZALIZB W CEMBERIEN K E ST 2 Z ERALNIRY F L, BRBEBILAKEZ VY MntREEICB W T O
2p—Mn 3d DEHBENENIRE > TVEOT, FEIC 0 2p FEDELNH KL TWD Z LR ENET, SV
%% &, Mn 3d $UBEIZINZ T, $UERKEZ T LT O 2p BUEABMLETIGICRESHFELTWDHEBxbNET, &
7o, BB EBREVIE LT &, BUERROMS PKE < 2725 Mn3tRiE S MntoRIEEZE LEETHZ Licky, Z0
WHEZALOM Y E LIC K 5T, Mn-0 BEOBAIC O A L AEOFERND L2 b, LiMneOsy O% A 7 1%
bOBERD—DTHDEEZXONET, FEBE. BERKEREAMORARY MUIERIZIE—HLTE LT, £0ZEE Mo
R DEREIZHIG L TWDZ Enbmn £ LT,

D IER

ARG NIz iRFE ORI, XES OO —>Th 2 EMBENE OB ZTENT Z LIZXk > TEMNL LD TY,
FIEAMREERIEZR S TIEO dd BhE WML a2 5 2 & T, EFHEORBRERNRRE R £ L, 1EkD
Mn Lgs XAS T% Mn3*oMnt O b 4 MR35 2 LIXFRETY 23, &orfigeE XES Tt — L ¥ — & i) %
ST L TREOMBKEZBIH ST L Z LN TE L5770, LIBD XS RELEILHISE M O ROA T o REIRREMT
WZHEHICHE L FETHLEEAET,

AWFIETIE, FFBREMT » TR ONCANT » FEADORFEICL Y, TRE TR TH > 1B A5 LIB Eif
DART R XES #FEBLLE Lz, X BEMAWZRIEICLY . EBSRE 3d PuBOFEMA ST | Fiz, EAiF
BER %28 U TR A TR OREIOMBICHEY £ Uiz, 16k, ERULT. FrC REMS I THM A L Thkim
PATON TV B S BOBMLIE TS T, 3d Pl & BN 2p B & DIRAIC K » T, HHREZ 2L TS Z &
HHnL720 E L, ARITTFRERIEETED L TRREMNOZILbR A, KV ERSEALTF 2p BUEDREI 2T 5 Z L
PWEHELEZONET, BT, AFEOwE TR 2RI LICESRE L7 @ BRI RE S ThETA, &
F 72 BRI IV BTV D BRAEHZ b3 2 2 L AR OBUETT, £z, ABMECERK~O@EM HX Y . LIB
DEFNL TORIRZ AR, JTCRERINCER S 5 2 & T, O &SHERIIC S22 5 Z EAHffshE T,

E 1133

AL, BOXKZOFERFBIAE L G SRS . KNARER, EiEBhsk, RIS IEAL 8%, MR AT
T O e AR L (B LN RSS) . RAGRIE S ATIRSE B (G - R KY) . ST E L o/ FEFETHY . =
DG EAEY THEILZ B L B E3, AT HRRFHOR ST e e ORI AT JE B e o MR -
gtk O FEFH GRES = : 2012B7437, 2013A7445, 2013B7460) & BH2F5e 35 F B GREERE S 25871186) ., FRUPE
EROZEFE [HART RV —BREEHANIIZE - G 53 CER 22~26 4R5) | OdRE %= TiThbivE Lz,

i

ZE R
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BT EXaBEERDORAT Y TIZBT5
YatTy iR ORERBILE

T AT —IVITERRFERM R EkE

MBERETIL, »V7 LB AWEERTZENH D, HlziE, vV are oK Th, R CORTESIOH
R 2 WITEFE TR AL L D E ROk . REOHESBAIME LT THENHDLZ LR, ZHETOXREA
BRI I Ien s, KT, 29 Lf:i'%ﬁé‘iﬁ*ﬁ@qu\ IR TSR M2 R T RN A SN THEREZED,
SRR 72 RO R R & L OB D BICIFER 22 STV A [1-4],

AT, POBHERIFD I 20 > l‘%%%%i@ﬁ%ﬁ%ﬁk S EREMIZLY, BRFENORDEE, Wb b,
AT THEEDITFENRA[BETH D, REOBBETRIZE ST, 29 Lz AT v &R, RSO FRE A EL9
KRG THY, ORI RV EL 52 5 2 LR THRIND, A TIE, B—RTE» D75 REBEEROR
PEM AT v THEEIC L O DB AT <. EA b R /VEEMEE (scanning tunneling microscopy; STM) (T & % 5%
BN 21T > T D, STM Tik, b RN K DBRER ¥ v TORENS | T A7 —/L TOZERMSFERE T ORBRE
FEESAEZBIRITE A0 T, ZoOREEAWT, RABEELRDO R T » 7EHE TO RFTBEEREZ A S LTV D,

AWFZETIL, BEGEIIIRFOBRER GG D, AT v RIS, FrRRTR 2Rk (BB #EE A3 T A
IND T ENRAMEINT, EORROBILEREDTRE (F v v TORS) ZHGmFEB R LT 52 L1280, 2ol
RSN Y a7 Y VEEREDICAERIND Y a v T Y ARG LA LT, T E TOWNEHIZ X S BB B
ORERINS, AT v THEN Y a7 Y ARG L U THKRIET 2 Z LAVRIREN TV, 20O & ZEHENICHEET
ElbDEFRB[5)

B, AWIRIL. W - MEWFIEHEE. EIE ) T T 7 F =7 AMRISONER T —T Bl V—T L D3k
FFEIC L2 D TH D,

ABFFECTHWREHT, VU 2 QD) OER FICK—R T EOA V0 A& HKE L TERLZ Si(111)-(V7xV3)-In
LRRHIN 2 RIAEREMIME TH 5, TATHRIC LI DBEBXURERERNIC LY | BHRREIZ 28K THD ZENRHALNTR-
TW5, BFRIBELT T, REEHEETBEERECR> TR, REEEICHY TS Mot AxLs7 MUCiE
Tz VI AL E T HBEEX v v THRBRI SN D, BEENRTHL 2D L v SIXELS 2D, ELD EERITTHEEK
TH5DOT, 7oV IMWMNTRDOL AL T RAEEE R COEXISEE (zero bias conductance; ZBC) S BImERED HZ: &
75, REEZEELEDNLE R TOZIBCHABICIT D Z LiIck Y, BEEHEOREZMOAENE LD,

RENK L CTEES WIS ZAMNT 2L, 2 — LU ARBEOHEK CRBEENESNL, B EINRRBE <R
SHEERER SN D, ZBC Tk, ZBC HOEWIEE L THIEIND, AT v I HiEOH 5REICHIT DS T
TO ZBC #BIZIE, o777 A L TOMARRE GRR) ISMZ T, FRRZRIRE R o R S8 8EE (5 ZBC f#ik) 23 A
Ty TIHRICBIE SN, AT v T TOBREREFERIE. A7 v 7 HEIZh > THOTZEEWEREZ LTRY . »ho%
OHPLETIIBEEEX v v 7R E-> TS, INDOWEIL, a7 Y ik EMENEEOFIEAETDHZ &M
b, AT v TGN ZORMBEEMHEICH L TYae 7 VoA E LTEE, BT TIEY a7 Y UikE N R S
b ol LTE®RMTT 0D

1@k, ZOFREMD STM 4 THY, 4 DOEFFERAT v FHERRZ TWD, O)CE)d)iE. (a)&FUHEKRT, &
EHINESS &3 5 Lo o8l L7z ZBC Ak Th 5 GEREX 0.5 K, K 1(b)TiX, 77 X#Hmic, W HERRO
HIED AR IRICES L CO SRR FBIE S D, 2, BEEEP OB XV RS 5 #EETH Y |
BREBICPE VB E AT Sh, BIEEX v v 7 EN T ZBC EREL 22 Y, ZBC B TIEHAL av h 2 hERT
WOTEETH D, (b) 6 (d)~ & FVIBEE DWW I, iSRG DA > TO D2 R Tl S,

WHEEnicTsE (X 1(d). 77 A LOMRIZETHRT 20K L. AT v 7EEECIEB 2 WS %> T b, F
I R o TEDMBNEL THDZ b B2, ME A LAY, 2O WEKIE, RGN 2 T v Tk
RV EVIEDENTZHDOTHH I EERLTEY, A7 v FHEB RIS L0 BEEEERTHO Db O TIER,
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AT TG CTHE SN DWAEEIL, 77 Ao OMAEE E R | RELMBEEZTRT, 77 2A0MWMRIEME
KTHHZOIZXH L, AT v 7 TOZNIIEATEY, A7 v P HAIZMOTMEWEIRE L TWa, ZBC Hf7 e v
(I 1) B D L9, L To ZBC fHid. 27 v FICHALHE AL B, C. C) Tld., ¥ I AMHDIEAD)IC
HAEL 2o TBY | BEEREFENFLEICEBNTHES TS ZEEEK LTS,

Tat 7V AN TOERRER Jo T, MOBREEE TOM Jo IV EL R D, ok, BEMICERESND
sk Tk, AR 2BIEEERODMPRKE BB S, U, RS (Jddo) T F7210H A IO Bk &
75, LIRS TOBBERE S| Jddo DRNENTI 725 [6], RIFEOMEIL, ZRTED b 72 HBEE ATk}
LU CRBICATICHSE 2N L2 GA [T CHOHEET 2 2 M TR Y, HEAMSITx L CRIE AT IS EE TR
. OB TOBREMRIEN IR E X, Va7 Y Uk EMEND,

ZDOVF U FEHRT L, ZRIEOBEATTMIH L TRAY 2—R7 - FY¥ » HRAE2EA LB E %
ToTW5, YVatZ7 Y U #HERHTORy BV 7ii0 ts i3, N TOE t LV/hEnELTEY, Zos &, EiE
WO (TP a7V RT A—8)dddold, ts/t IZHHHT D,

X 1(hE Ugid, ts/t =04 & 0.1 & L& EOEAEMETOMWRD ZBC DAt Th D, MESMERD t/t =1 D
BLIIRE LY, POLETO ZBC flid, ts/t O &L BIT/NESL< 2D, ZORRIIEHIRE 2D, ZNnHOMHEE
X, KL TEIESTD AL B, CoOskiEdEExhHt LTRY ., Bz, BOWRIIT LT, Jddo DEIFK 0.4 & R
H oD, COMARTIE, SHIIHWESELRSTED, ZORENPLH LGNNI a7 Y R EMESZ LN TE D,

(a) Topography (b) Beyt =0.08T (C) By =0.04T (d) Bey =0.00T (e) 10

Normalized ZBC
=] o
o o
o
- -
-
onno®@>»

o
’S

1 (a) Si(111)-W7xV3)-In KD STM 4, 4 SOHFETEAT v FREEMBLE S TW5, BIEMEKO /A SI1E 500 nmx1500 nm,
()-(d) (a) & [ UHATC, WMERLS T CRIE S ZBC 8, FUINES T (1) 0.08 T, () 0.04 T, (d) 0T, (e) ()& (d)? ZBC EH D% 7
A T THIE Lz ZBC D554, () (2) BEFHREICL Y RO bNizY a7 Y VAT TO ZBC HOnHi, Hnizky ey
TR D tJt 1X, (D 0.4, (g) 0.1,

[1] T. Zhang et al., Nat. Phys. 6, 104 (2010).
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BIPEORTROS EICKIHL WEIZEOHEA

HEREDIRRM A HEr. ik

WRDE

IR EOFEIWERZOR LR T —~D—2>Th VT TE F Lz, BICEEBEEOEANBENAYERFOR X
REEO—DTHDHZ LTI BHBH Y T, ZFNAFXF—HRORNWBESCEEICL D=L —EOMRIC L &
EFOLRRERA NI FEHBICHTEOTEEXONET, ST, BEEEEADOA D=L, TRDLOLEFR LN —
W=t ZTERRT 2 51777 OERIZ, &< 0HbN TV AIEROBEEER, BCS BEREEERDOEE, BTREITHDH Z
EBBEZ o TWET, TGl BEE T OREKRFIZE W TERIEE 200 K © BCS BZENHE I [1] KL 5E-
2o TEY TN, —FH T, T4 BCS BEEABADEWVIEBIREZER TE 5 & LTREAREH2ED TE -6
b EIRBREEE OB EE, AV ORI RS ENEEREHERI-TEEX LN THET,

WRBAE O EIC L B8 AT 2 L CRIGOBR AT 2MER L LT, BEVWETR LI 2 —#OA 15
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Report from Visiting Professorship at ISSP

I, Henrik M. Ronnow, spent the period 15t of December 2014 to 315% of March 2015 as visiting professor at the
Institute for Solid State Physics (ISSP) at the Kashiwa campus of The University of Tokyo. I was kindly hosted by
Professor Takatsugu Masuda in the Neutron Science Laboratory.

For me, this was an outstanding opportunity to interact with some of the many leading groups in neutron scattering,

low-temperature techniques, materials discovery and theory that inhabit the ISSP.

Specifically, being hosted in the group of Prof. Masuda was very inspiring and fruitful. As just one example of their
accommodating hospitality, during my stay they conducted their group meetings in English. As each group member
presented progress on their topic, I could get an insight in the many exciting projects in the group, and in many
cases I could provide useful suggestions based on my own experiences. I also got the impression that this was a very
welcome opportunity for the group members to practice presentation skills in English, which inevitably is the

universal international language of scientific dissemination.

During my stay we were able to perform several neutron scattering experiments at J-PARC both at the HRC and
AMATERAS beamlines. I was very impressed by the performance of these beamlines, which demonstrated that
Japanese neutron instrumentation is world class. Moreover, the continuous assistance from beamline responsibles

and from both scientific and technical staff at the Neutron Science Laboratory was extraordinarily impressive.

My positive interactions were far from limited to the Neutron Science Laboratory. I enjoyed inspiring
discussions about new materials exploration with Prof. Zenji Hiroi and his group members. Dr. Yosuke Matsumoto
from the group of Prof. Satoru Nakatsuji very kindly performed ultra-low temperature specific heat measurements on
LiYbF4i. And we were able to perform high field torque measurements in the laboratory of Prof. Toshiro Sakakibara.
These positive experiences stretched beyond science with the ability to follow Japanese classes and several

memorable dinners where I could enjoy the admirable friendliness and hospitality of my Japanese colleagues.

In summary, the visit to ISSP was a great success, for which I am extremely grateful. I believe this was the start of
longer lasting collaborations, several of which are already ongoing. For instance, later this year will I have the
pleasure to welcome and host in my Laboratory for Quantum Magnetism in Lausanne Prof. Masuda’s student

Shohei Hayashida for an exchange visit forming part of his PhD.

I sincerely thank the ISSP for this splendid opportunity - Arigatou gozaimasu,

7

I T T T T PHE L VS5 B 3B 19


http://lqm.epfl.ch/

ZHMBAZRERL T

RILRFZZuEREDET ol &

2014 FFERMNEERRBEA DR X - CHEE T REA iR 0% BHdR & L CIRHERITR Y % Uiz, FA% TR
TE, 2012 4 3 A £ THMMIPEFITE S LTHIR L T eied, FEFTE & U CHEMMHEIFIZISIEEIC 78 D D13k
HHBENE BBZRZE LT, LLARRL, MHETHAHICEE L TRONDIEFELZLVE L T eEbH D, 2 b0Wf%E%
BbboE D ZERTETL BN, FEFAIDNE ST THWZKE T,

ZD XD IR D 1 DIIB ISR LEY AFesXs (A =Ba, Cs; X = Se, S) OWMHHIZETd, Z OHFZEIIMMEIFIZRE L
TeRFBEAEREZFCE O LR —~ Th 0 . HIEIFTE. REBHTEE GURAER) . LRIFR=EO 3 SO 7 Vv—7
WCBHEEIZ R0 RN AT ZED TS Y £ L, SRBEERITMRICERD 2 ROTETEF A MERRHRE LTWhES
M, AFexXs CIXERIF1-030h 1T IE (ME 1 ROUHEE) ZTERLT 5 2 L ICHFEN DV £, — 5 T & OERIBISEIREAY)
BERERBTHIFICX LT, ZORITHMERETT, O TESERIEEDE SR TEH72A 90, S bIZIT@RE/T
DA I MEV D BRI OFGG T, T 1LPPETHGELIE S AV T 2 OB REO ARG KU 2 18
FTHRTIOROBIEZ IR HESHELELL, 20 Th, ¥ U7 F—E 712 LTIk (Ba, Cs)FesSes
WRARED F— 8 ZTRIFEZ IS FIC LD . BRI EL o7z b DO R—V U 71 X 0 SOBEEE AN R
<HZbNLFEERLELE[], &5HIZ. BaFeaSes Hifiidh o it FEREMEHGEL A & 1Z5R VY 1 RTHY 7R BESUBNES 23 8L &
NFE LD, ZORNRITHEMZRREAR L ROAE T CIEHBIHRRWATREE R H 0 £ 5 TT([2], 2 b0 FEER
XEEATBHICIR S FZURER L OZNUBROEW R T, KEA—2 U v PENHFZEETO HFIR £ L0 SNS
PEFHiRE 2 AV CTHERERIICAT - TR £33, 2O K 5 FERPATREIC 2 O bR E M LT\ 2 B I HFEO B,
T, F, @A (BR) . KERAZ R OICEESIENHIE S, BaFeeSs IR W THEIE F TO&BLE L O#Bix
W AE SN Z LI OROER D AR E R/ LTV ET (8],

B9 1 DOBEIE, YRR & &= L X — IR (KEK) 2336 [F T J-PARC IR L7z @ =1 /L ¥ — 53 fiRHE
%ayﬂ~m“t HRC Z# MWz eV S0 F k7 SO FTEEMEDBR TF, T E THEFBELIZ R K L

—HEE (meV I D53 A FGL T LA, J-PARC 2 S5 KRB MR CTiX eV B k123147
&ﬁﬁ?ﬁ%héio’&bibko%’f TDED RTFINF—FEH TORET I TF ¥ L DTN HBENT
DN HRC TF, ETRICE-TE 2T, meV HEE TIZ R B URIE (il 213 R © L2 A3t 7 FET M EL O BRIk 7RI
&Ui?ﬁ\éfﬁ@ﬁiXE/ﬁ%%ﬁoa%ﬁi%ﬁwm%éT EMR®H D EF, BEOPLEETIEIF v v T KX
CAVURIRS 2o, ZOBRANTE LW BbivEd, 22T, KEMEHMOBIEE LTiE sub eV BETAE Y
PBHLTND EBZBNTND/NNNYT TV anAE U REROFREREI L E Uiz, HE&RND 2014 4F%H0 J-PARC
DIFHEAS 2015 FF 1 AD I 2 A R KKIZ L > TR 572 EDOJRR T, WEEREHRERIZITE > TE LT REER
e ZATTN, RBIEPHETICL DA U KEBEFRIE OB Z RS S & < BUE b 2D TR Y 7,

HAELF O EWHIRIT, S OICREROFRHEIC LV FHE LSRR RDRIT ARV E WO BELDH Y | #RT~Tof
FERALFIIHREEAT LI, LLed b, BrESER AWML TIAR VI ED 2 FRHRELZL
TR — PR EIC B L T O A RICANT TERICHNES 2 Z LA HDRE Lo, HEEA. RIREA, ji»%f‘ﬁé(i‘ﬁ
FAER) 213 Lo & 2 MOk, = 51213 HRC FIH 2 U CHs — YL (KEK) 213 L &L 4% HRC 71—
DOERITIIREBHERC R F L, mEHHA L LT ET L Loz, A% b EFBELICMARB S NT 25 F T
DTESZLALI BBV L BT ET,

20  DEWFFE LU S5 B 35 cecceerrrrssssssssseeeereeisssessssnneeeeesssasssssnnsessssesasssssnnnnnes «xxnEHNE



[1] Takafumi Hawai, Yusuke Nambu, Kenya Ohgushi, Fei Du, Yasuyuki Hirata, Maxim Avdeev, Yoshiya
Uwatoko, Yurina Sekine, Hiroshi Fukazawa, Jie Ma, Songxue Chi, Yutaka Ueda, Hideki Yoshizawa, and Taku J.
Sato, Phys. Rev. B, 91, 184416/1-11(2015).

[2] T. Hawai et al. (in preparation).

[3] Hiroki Takahashi, Akira Sugimoto, Yusuke Nambu, Touru Yamauchi, Yasuyuki Hirata, Takateru Kawakami,
Maxim Avdeev, Kazuyuki Matsubayashi, Fei Du, Chizuru Kawashima,Hideto Soeda, Satoshi Nakano, Yoshiya
Uwatoko, Yutaka Ueda, Taku J. Sato, and Kenya Ohgushi, Nature Mater. 14, 1008-1012 (2015).

I T T T T PHE L VS5 B 3B 21



=
S
>

R ENERR Y — > ay T - T

WERMERRY —2 > a v 7« 2 RY 7 L"New Perspectives in Spintronic and Mesoscopic Physics (NPSMP2015)"
25201546 A 1 H~19 H o 3 AHOHIM ThIM Sz, HEESITWMENTEN FTREERE - MITRSRE) L BT
firfEig [ A€ EBHEE ) OIF2 FEWERYA =277 0 7 (CMSD |, st R BRI EEER BHF 7R HLR (ESICMM)
K O LR FEHEERIZ LA (TIES) 72 6 DTN ESW TN D, U—7 ¥ 3 v 7 TOSR (1 R OBTHRHES 250
TEHTIS, V=2 ay 7Ly VAP Y LT 30 iitdiid 49, ¥ v RY U A TORAF —FERHIL 53 (@ FEikx
%) Thole, V—20 v ay 7RHIICh 222N E FIFREHE S0 122294 T, 205 BAEANIT4 4 TH T,
EWNADEL 2B DOBIE LIRS, BPENIERTORTR - FADNSKHE L. SRR BIERICSIML T,

RKI—Uvay - RV AT, TFEEROZ LY AV ha=s A58 & (A 22y 7538 © 25
BraIuy BT, R ORATHCIER L T SO BRI EE 4 45 L TR L TV a2 &, ENOIFES &+ 7k
EINTTHEmAIT) 2R AME Ls, Fr2, DBFHORZMABL T, FREEL RDET —<IZONTEHEL, 5%
DRLERDIZLEZBER LTz, V=27 ay 708 2o 3 A6 H 10 A~12 B) IZiTbnE Y VR Y T AT,
FRE LR AT, ORI OWTHE - fEdTbhr,

U—7 gy IR, PRI ORFRERE I X D 1B OMERZITV., TRICIEEICE RIS IS X i
DIFFEHRE (B0 /33KlH) & 1~2 175 LW H 74—~y FaJFAIE L, HHFHROMES LR &2 2 HRT2 £ 512857
Uiz, MEIMARGEIRE I L DBRONFIINANT T L ICEATRY , Ris 0B L oRmEBER LIBNA v ba sy
varvEGRMENSE Mo, T AV bu=27 A5 T, Alexey Kovalev K. Igor Zutic X, Yaroslav
Tserkovnyak 57282 BB EAEMZFIA L72H# A B Uik OB REERIC OV T, Hubert Ebert K, Evgeny Y.
Tsymbal KAE —FHFE OGNS A VIGEHGOMB EREA 72 EOW R RICONWT, TNENRBNZ21T-72,
AV RAaYy 7 58 ClE, Gergely Zarand X, Volker Meden K23 JE - 3 /15 0 Fff 12 B3 2 Bt OAF ST R % FR 0
L. Wolfgang Belzig ., Thierry Martin ., Reinhold Egger KiX5@flt « @BREHEE. B0 hi+T¥, P8R
B D~3 ZFRTFIZONT, ENEIGERROHE 21T o 72, BAFILTIL, Roland M. Wiesendanger K233 %
oAV Y hr =2 AFFFRIZOVT, Allan H. MacDonald K3 &1 A BV R — AR OEH#E L ISAICOWT, 21 %
N E2—iiE&1T>72, F72 Leonid Levitov K37 7 7 = > OB THE Z - 72 A BV R— VBRIV CORFSE
FRREFEI Uiz, G, 2 OBMEBERT 4 —/b— Ll EOfGR A~ — A THIEAT &+ 72 R &0 o THREZAT O 4k
FRRON, WHERY =72 a vy TORAY v N ThD [Wo7leh) &L LERBOHLFHKDOS L TOMEMRI BMTbid
DEEZD, YUORTVULRAD 6 A 9 HIZIX, KV—2vay eV 35T I =v—2oay”/
"Spins at Surfaces" BB Sz, F£7=. 6 H 17 HIZIT Allan H. MacDonald K23 #PEWF#%5E2 2 C "Exciton
Condensates are Super!" & 8 L T= % b VEEICBET 28 21TV, REBRNRTH -7,

6 A 10 H~12 H® 3 HEIETI ARV T LM E U, EWNAD L ZEOUITEE DS BT OBFFERRIC OV TEERO A A
B —3F AT o Tm, ERAIFENED 5N TNDET =<2 o0 T, PO R%E 2 F 72 L0 5 FERE IR L R
LCHW, TONEFLIZDIZ20, FIET L GERSNET —~ L LTI, MR PGk zEoz 2 e
ik, AR —ABR, BEFACCR—AR, T/ FFICBT HEFIEREE, R EORERE, SL— e
=7 A, EBER, BT ae—L R vay M)A X(ER A X - BIRHERE) . AT —IA v REA L UHER
ExZF 52 ENTE B, EBAMEAFRREHE O Bjorn Trauzettel KITT VRO U AEHOZLDOSIME 72 5Ty, A H—
WHREBIREDNA 7Y v RRIZOWTOBHOHERRRI Sz, YRy A, BHOY—27 a3 v 7HIH
WL CEZL OBMERH Y, 3 AMOIESSIMELIL 320 HICE L (T—2 v a v 7HIM 12 AROIESSMESIT
329 N), ZHUE, 200D AT —~ L LIcleDICSMERMIER L2 2 LITA, 258 L SoEmEo T —~
ELTHHLLIEBDTHY, ANTHLEFIRENRZSE-TETNDLILICEDbDEEZILND,

22 LR R el A I ST Y < T = e sxxmEHNE



SRIOEETY —7 v a v« YURY T LTI, ROAXEFONREHREOBEEZ G2 D X9 IR L7123, BN
DHETF: + HEIFFE O FRMEDO R S 2R THRC bR o7, EBE LV OBEWEFIFEE ORF CTIL, WAMERRRE
FOLV VLT 2 b O b EEEZ T bk, Y URY T ATORAY —BEOHRITBERSETHY, TONEDOL
b @, ZITOGEFIREELTLE LIEIRDT 727 4 BT 4 DEIVRENTZEERD,

BB, 0= vay T VURV Y AEERTHICHIZY . BRMEROMEOELE, CMSI FEBOERE, &
PEWFEBRAS IR OB R, FHH. Fric. SLRFIRMR - B - REUROERRD ZH NITEH L EJ, £20 BICATE.
M ZBSOZRE @)IBBIK, XU 7 — - Uy MR, Zx BRIEK, MARIAK, TIHERHER, BAE TR, TR |
BhYBOBREF R S A« KMRIES Ay ZOIED IR CEINE ITEW =2 < O 2 IEH L ET,

NPSMP2015 #l##Z 8 (Chair) IEEELE (WHEEGGHFZERRM)
NPSMP2015 #if#Z 8 (Chair) KAZIT (F/ A7 — /LVHERFIEET)

New Perspectives
in Spintronic and |V .esoscopic Physics

Kashiwa-no-ha Conference Center, Japan, Jun 10 (Wed) - 12 (Fri), 2015

B B B B B B mecccceciiieeiisseeisssseseneessnesssssesssssesssnsessnnessnnssssnnensns WEBIELVESs BE3 S 23



PIPEF S T 5 2
IIEREMIER DRI AR RS U= (3) TS EEik]) O

Hir: 201546 A 24 H ()K) ~2015 4 6 A 26 B (&)
5T MR AL 6 B KERE (A632)

MARRRREE « HE % (DI
SRR - et 22 UMD | B it GRIK) | #1917 Ba GORED | A IR GRER) |
@a e GRRAEEND | A &2 URERD) | /MR SR SRIL Jesh, Kot il & PR,
= &, Bl s, 25 & B0 R, RH ZA B gk Uy ~—- Iy 7 (CLE IR

WtEn s THERE) Z8IEH LRI TE 2 X 9127272012k, M- ORRIRKE - PHREOFE L2 L LT,
JhACIRAE « FEPMRRAE, & SITIMEAIERE R RICE DB B IS ZOATLLER B 5, THEREMITE ] Tix, aHrY
TRME BRI R E L CE BT - AV BT &, RO ORI T, BT - A 4 OBEIE T O A
Z (KR & T, AFAr—)b - BEEIEAHEEL b OWE S AT LW O BERD D, b &l 2 ity
EREEET A0k, WEL - (bF - A - HHERE - TR CHTFOFMOTICEE L 2 Ll AR - ZEREE
WRT 5L RBETHS I,

HEREMMERI A B 2 ) — XD 3| B & R AR S TIE, RO X5 BRI, B ORFERAEN ., KH
AR (29 1) & AR A X —F8FK (40 1) 21T o 72,

(D) A¥)—% (FKifi, ) (281F 5 56 & ik (e, Sl ik L)

(2) FEANF L OREICI T HEMZ A T2 7 X (B FIEFLGOAER L 58, % - BERY)
@) FF0A A Ok OKBRIUBLHE, 72 b oARE, ERULT 2 L)

(4) 53 TR D St LWk (Hoy 7 ERy178 L)

SIMEHNT, VIR 76 4 (FN L4, F4h254) “HH 854 (N 56 4., F48294), =HH 50 4 (4N 32 4.
FH184) Thotz, —HHBAODOKRKIC, 3EOHESRY Y —X2Ra2E < M) L YR ORSEEHENC OV TR %
AN T,

FIHDOE Y g2 1 TIERE RIS D8 EBEICOWTHEHENH -T2, AKX, ettt L Tos Btz
BT DEM T > 7 E RO THEBL L 72, BEEEH D GIZ K DERERER L, SR, FEEE 28D
TWDH LW R ITEWEDO—>TH 52U D ZrB/Si111D)EMICKIT BEEICOWTHRE Lz, \HKIZ, H L%
L7 iRBE TR 4 37 m — 71 K 5 B ARR R ORKR TS B OBEBSUSEICOWTHE Lz, By va v 20, oY
PR FIEATERA LIeT A ACEE LR CTh 5, ZHRERALT L—7 Uy 7 ¥ a TSN —0 14
HROF ¥ U YEEIZIOWNWT, AV ha = ARMEBR TR E~OEAIC O T Lz, KoRix, BoT8#6%
oo AT — RROAA v FITOWTEMFIZR Ui, SERPRIE, 8RB LEM 2 FIH L CIRE —EEE ST v
TERERL, SOICIRE ERICEREEE Y Lo B TR I, ZOT NS RERWTA A F v RVEROUE
ATV, PEAZR EOBRENREAETE D Z LR L, KHARIE, BT T A AZ AL THETIAT v I —B5 1D A
E N OWT STM IS R 2784 %K L7z, —H Bl MERITAEBEEARERGLT S BT D F—E 7 2
B =R ARBIZONWTHBE NI L DR EZED ClEmE T o7,

ZH BRI, BEERICT DX AT I RATOWTRERK EiEmsM T, BIRKIE, S r—F—%Hn
T, Bk a LR T RO M3 v 5 810 0 TEEHER TORT RLF —ZEHRFRIC OV THEH L 7=, &tKiX, K
WIS D% v U 7 DA, B BiElcBWT, BEROX ¥ U T EBOBIENEETH DH LW Ui, AR,
EFHERICE EOWEFHAEWHE OSSN S, BIRREOEEE XA F I 7 AHOVWTHEE L, ABKIT, 20 -

24 WPEWIZE LU S5 B 35 seerrereesssssssssissssssissssnsssssse s s ssnnn s s snnessaan sxnmEEHNE



Bl A 3] L 72 s T8 A IV T Si. Al Ni RN T HMERERE X A I 7 A0 EMEH LT LT,

T H HOFEETEIREOBRT 2% EMEHZ DWW TR 1T o 72, @A RIE, Bk L O Pd (2617 KR F-F
DRk L BARBICOWTHE L, KBOMERE L EHMENREIED Z M sz, JRRIT, shKERs T
D Li A F > DARFERIZOWTHRE LTz, £ OMMRINITERIS IS0 5, Al 0 RIS X SEiiTic & 5 2
ORI B ORISR, FRCE Ra st —BORICH#E S 7'a N UBENCOW T, #EEEWEOSIE ) BiH L., EHIK
E HRBEEIEICE ST, F M7 a s c BEEEROBREMIIC OV T Lic, FRRIE, KEMEG2=y NEAT
LHHEBMRERE SR L, KBEBEIT L0 PECBEERBNRE < Z b3 2 L2t L,

CHEFROE Yy Y a5 0T IR M TH 5, AN RIE, REFFEOBCR 2 ISR IR & v
IBRND, “RILRENDD AL ) —VERIER, 7T 7 74 ML Pt 7 7 22 —Z2BIZEH Lz, &K
I, B FEEEICRE SO IR — A S0, IR Ga 1281 5 GaN REWMHE 2 & % Bl T-3mB0sr g0 b2 K
EREAARICOWTHER L, SR RIT, ARG I D 4 1 7 X 7 A &2 itk L0 X #A
HETL—V—2RAWTBHI L7z, EENERTHAN, FmMNRMIRPELL ZoNHOE 2L FBBN AR TH
Do WARRKIZ, RN 77 v—7 RIS X SOCE b2 HWex v V7 # A F 2 7 2B W T L
7o JEMESOSIIRIE, ¥ U TRBE), KSR ERAT v T ERBALTRISZ e EATHY | R JOZEMAiE L7z
ZAF I ABRPEETH D,

ZHEFHIOE Y v a v 6 IXBRIFE LA FUEEICONTThH D, FARRIE, BEXULFORERE & = 3L —ZHIZ B
LTFa— MU TIGEEET o0, ZHUL, ZOH L OMHEEZIET 70D L o7, BERIT, BESEAT v
i 2wk & U CHESRIE ST USRI D @iE M AT 7o RO A F8 3R UTe, RBIBERITIREUR 288 — RIS T = L —
Ta AT RY BRI ESSERER S BT DT - S F - A A VREOBIRFEENIOWTHE Lc, BRI, [
WtE] OBERIZOWTEERN I H L E 2 — %17V, SOIGHHEICE2EBERIGY I 2 L — 3 VOBREIZ SN T
Ham L7,

ZHBFEBAREE, B E ARG FICET Ay v a v Th D, BHEKIE, WEEWELSMER T BRSO 7 7 X
A SEIALE T S 2 AR L, Bt RRICE D22 TR L —v 3 UL W MEHZ W TR 7 m AR BT e = & &R
L7z, KEARIE, ~L 7 37 ORE EHEREIC DWW T, X BB ST & 2T < B IRREART OFFM 4 i LT,
REFRIE, KBS — RIS L 2 B8R T e RE DN RT T4 v A v MRS X 282 PRl L. R
FENDRBICOWTHEER Lz, Uy 7~—RiT, FHEAMEIC IV TEE R bR &K &L OHAERICONT, B
T — 7 BRI L DS RIS S & i LT,

WHEZHHDOYINATONTZARR S — v a T, BHRIRERRKFEEL TR OBRB®RE STz, &
WAL —DHIT, JRE L OBEIRE RN T,

ZHBEFBREEE. o TRt SIS OWTRATESHEI Lz, EICITbhic#ietmiss ) —X
WZOWTHHARME R D o7, ZNHEZIT T, HEEMCTERERERZRAIT o7z, < OERL., YN 5%
YURHY | TCNSAFERTH T, WIS BT TR FRICREWTE, BIOeHE FIRE L72aFETide<
BeRezp| & I 7O DRIRAIIEZ Lo 0175 Z &, MIERFNERZ T Tide <SR & OBHEEIC HRE L CED 5 Z &2
HHETHD, LELDDLILENTED,

RIS, ARHITIER OYE( L EE B\ T, MRS O 2 BMRED AL » TRORAEREIZ ZH e niziEn
Too ZOWEMED TEH LIV, 2B, KEIFEROFEM(EFEDOF U r— Raegie) X, Tit® URL #ZML T
W22 & T2y,
http://yoshinobu.issp.u-tokyo.ac.jp/2015ReactionTransport.html

I T T T T PHE L VS5 B 3B 25


http://yoshinobu.issp.u-tokyo.ac.jp/2015ReactionTransport.html

¥ 'Mr ‘_’ 5'1&‘- ¥ ! ' 3
A JWI" ) Mm Q\mm& mm‘




7095 L ()

2015/6/24 (OKiEH) |

13:00-13:15 ZU oI FrE. #ERFH)

Tyvarl  REFEBTIRGEEE (EE 20 5

0-1  13:15-14:00 A HE: (GUKED) [REBHEGEICBIT2EBH N7 v 7 &G

0-2  14:00-14:30 @&AT (L) BT CEREEmRR) T= B ¥ %2 v L ZIROCHMEIOERUC I 1T D KOG & ik )
0-3  14:30-15:00 J\H #R—H8 (FURRZ) NREEATZER 4 57w — 7 Ch 5 RIFEEIR 4R O EXURE |

<RFH>

Byvar2 Bt/ avRT ER /MR SOR)

0-4  15:15-16:00 FH f— (BRBT) TH—51HEGOF v U 7 ik

0-5  16:00-16:30 AKH ¥ ORI KRR THAFEGICBT XA A4 — R, A1 vF o 7]

0-6  16:30-17:00 FB &5 (HALKPD) PEEAMMN L CAIDIEE 0S4 F Y 32NTF v 7]
0-7  17:00-17:30 KM 8L (FILKZICHN) THS T « 5577 A AN 7o RO % A 7o B A 4] )

RARAF—k v gy (WAL 6F 77 Y)
17:30-18:30 RAX —k v a VRFE (FiES+P-34, P-40)

[2015/6/25 (AHEH) |

0-8 9:00-9:30 M Mi— CRORBeHsaE) [H#HEERICBT 2 F— U 7 AT =A L LFx v U T IRE)

(R : InAEHER)
Byvar3d3 BWRIAFIZIR (ER  BK ER)
0-9 9:30-10:15 MR bt GRTKBR) [ERTOBESUS & BRTHEO T/ Hig  —Fr8lRIEA T2 522 -
0-10 10:15-10:45 4% 3= GURIEWH) TRIFEMIZIST 5% v U 7AER. /rBE. k)
0-11 10:45-11:15 #RAK FiA CGRILK AIMR) TEIRFEOWIE L 44 F I 7 A~OFERFEN L O T 7 n —F
0-12 11:15-11:45 #AfE Stfe (NIMS) [ERIERDIEER /77 B — A KD REUEA BV« SLRZH R OFHT |

<BRr>

Tyvara KROBRTIMELAE (EE . F1T HA)
0-13 13:00-18:45 @A sz (EKAFEM) [RFEOlE L ETRE

0-14 13:45-14:15 /% E— GEILK AIMR/AEHT) T8EEKFLY TOmEA 4 ARG H G — Z OMERD] & Bl
e H

0-15 14:15-14:45 HE0 58 (REERSLK) Tv Fa b —E8oKFEEMLRICHE - 7o b BE))

0-16 14:45-15:15 HH HFMR (G KED) [ —EFHEICIDS SEERERRRNT : 7 N7 A c BB RO T 7 bR
T EFE LT

0-17 15:15-15:45 EH B (BRWMERE) [KFEREE 206 U IR R A B8R O B % & it - HEREBA A

<RFH>

I T T T T PHE L VS5 B 3B 27



tyvars REY—fME (BE:#mA w2)

0-18 16:00-16:45
0-19 16:45-17:15
0-20 17:15-17:45

0-21 17:45-18:15

AT VR (B RRE) TEREE = L — 43 By O Ml BH 5% & 7B

A B BRED) 18— FHY I 2 b—3 a3 X DR 8 oRfsE)

A e Aokt s 2 —) TR E AR fE WOs il 2 53 1F 2 b Pump-Probe
XAFS #8123

AR 2 CGRRUVERR) [ 8 R0 = 3L ¥ —FHERICBIT A% v U THES A+ I 7 A
DU TNH A LB

RRE—kyTary BILOXHE MENAE6F 5 Y)

18:30-19:30 KA X —

19:00-20:00 #ifiE

| 2015/6/26 (&HEH) |

Ty va VRERE (REES)

Eyiare BRICFEAFUEE (ER T ER)

0-22 9:30-10:15
0-23 10:15-10:45
0-24 10:45-11:15
0-25 11:15-11:45

<BE>

faliy 35 (NIMS) TERULS O S & = 1L — 25

Bk 7% (FHERBE) MR G OB X 2 BEFRE TGO ETEMEAL)
B Ew] Gt TR) TER I, AR 2RS5BT 2 L— g )

18 e GRRIERE) TRIRERELEROSR Y 2 2 b= a U HEA~ORE L R

Eyvar 7 MELEERSTORE (BE 2% &)

0-26 13:00-13:45
0-27 13:45-14:15
0-28 14:15-14:45

0-29 14:45-15:15

<RFH>

Bm # Rk AIMR) TR & APBHIFSE )
KEA R GEEKE) [~ATTF L OREE L ETINEE]

K S CETRIGE I8P DEERICRT D8 KERHE ORI O @ AL & W RBE A~
D JEBH |

Mikk Lippmaa (BHKX#14HHF) "The structure of water on oxide surfaces"

By a8 PHMREHRSE GERYMN) LWMHERRRREE (EER  EE 15

15:20-15:35 Zx #IR
15:35-15:40 #% #15%
15:40-15:45 U= &

15:45-16:30 FI74

RAH —FFK

CRRVEDE) « #ie o2 — A8 THREmE )
CRRWMEDT) - BEREMITE TeRE) BFTER DS
CRRADPERT) - BEBEMME TV 7 N XA T 27 2| IR OWE

| 2015/6/24 OKWEH) | (A% 5 +P-34, P-40)

P-1  Jillg B2 GRK - #tEsT) @ET v 7 —aRM LItERIL RO &R

P-3 I BT GRK - B TEH XY NVERTICBT D ZrO2 JHIEORGE AL & A A MBI BT
% H— REE S

P-5 IR ST GRK - HrERT) AREHNE D 72 3D D IEMIRHLAR G IR 4 PRETE USSR E L E D B 58

P-7 WA B GREK - 2 PERCR 7 7 VB X D VT VR Si02 KRR T O I 2 R BE D fRHT

P-9 M ES GEX - #tEsn) IKFRER BT & LIzBi o RISV L & 2 A HMRER O T = AR

28  DIMWFE X UM S5 B 35 cesssrrrsssirrsssssss e TERE N B



P-11
P-13
P-15
P-17
P-19
P-21
P-23

P-25

P-27
P-29

P-31
P-33

P-34
P-35
P-37
P-39
P-40

AT FH— GER

- W)

AHE FER CRBOR - T)

i ET GR
g ok GRK
A BR2 CGROK
CLREZ MO N

- A XIL)
- H)
- W)

« W)

KIM HOWON (K - #tEbt)

Rl R CGROK

il Hee (ROK -

Gty st CGROK

I s GOk
KN A K -

g #F= GRK

i M C PN
A HiE GREK -

1ERE Kl CGRK
o FHi WE

- W)

WHERIE)
- W)

)
T)

- W)
Yotar)
WHERIE)
- W)
* MEHIFTERERE)

| 2015/6/25 (KHEF) | (% 5)

P-2

P-4

P-6

P-8

P-10
P-12
P-14
P-16
P-18
P-20
P-22
P-24
P-26
P-28

P-30
P-32
P-36
P-38

il A GRK

* WD)

BEIL A0 GRK - b

IZNIER G PN
EA B GRK
e seE K

gt
- WVERE)
- BT

W R G - MR
Futl i GRAER - 1)
MR TE (RETRT 497 )T vy =T)

e s GRR
B E# R
A OER K

- W)
- ZEREDT)
- W)

W RS R - PorERT)
HiE mRT GOK - W)

PR iR GRK

R B (WE
R AR (ROK
REH FEFn (WE

- W)

« MOEHIFTEREAE)
- WD)
* MEHIFTEREAE)

MR B G - YrEwT)

BTHTX v U 7 HEDOZEMMRE D & O RllE

Si(11D)Z i EH—H 5 T O SRR 1 B SER E

BN B BRI R D T e k2 A T

2 Wt IRIER b o 7 Al A NEEKFELY KTi0O2H OB 11l
Ag(111) R\ IT D W PRR G LR OAfE & Bk

FEA bR VEIEEIC X D Pb/Ge(111) 7 DOV AT EA 4 5 BF5E

Site-specific atomic-scale Josephson coupling studied by a scanning tunneling
microscopy

A B AR STM % FV 72 W(110) £ 2 J& Mn #IE OGS & BIRFED
Bl

FEE N URART g A N —iEDOBI%

7 = I MR Ay R BB A4y e iE & IR T OVETIC X B SiC(000-1)
WK 7T 7 = v OBTHEFH EAEH O

Pt(111)_ Lo S K EIRIZ 31T 5 H/D 38 UG O IR AFE

X T - WIS KA K BEE R—T 7T 7 7 A ML HE LT CO2 D
&l

HREELS 12 L% VU v /ZrBod/Si(111) D 7 5 J v o3¥k & v U & v DO
TR Co T/ T4 T2 ROBK RS L B IRBICF T8
Fengak X SREGEL C A 72 LausSrasFeOs ORISR FRFF O R 174

Fe304 5D dewetting ¢ In-situ B2

BERALFEREIE R A2 AV B R A B GO 7o —7

AgsOsAgNOs DO WBEBRILF T E X T —ERK

FTEINL T2 Y NI Ry RITBIT DI & IREEE
iR TEMET DR FAA v F DOHAE

F4-TCNQ 55 = F L #&i Si(100) i D B -IKHE & B XU E
Cu il LI 5K 11285 NO ZEL & STM #Hl

NIV ABIOEDT JRLTHDOKFZEOIERL A FI 7 A

A A AR RERTERE O VERL & 7 D RS

RMA R L OBRIKE NG e LI =y VG RERAIRESRE
FHIAREAVR AR Z AV KRR L EAE N T PR H

7 2 —ER TiO2(101)R EIZ I 1T D KIEas L Rk

EL #akHEE NANC & 5 286 KI5 TR O 5O 7720 32351 & PEREZ I
TSR CIER L7z Cu(11)RMEICI1T 2 FEEDWAE L fifhk

VT VIRV AR R O ARl K R DT IRAE & RRIE TR HE

Z OHHR X RT3 K D MBEWARIE O T 2 v o7 = OFEFIR
REARAT

G FEAHERICE T 5 RUAAEIRA RO R

F4-TCNQ /31D =T L > #&3i Si(100)-(2x 1) R H 128 1F 2 5 IR aE
FEIEOK R L COKRFD F DALY « NRIEI I DI EE RN
FHSHE T HIEIC L B Cu(99T) £ R D bR F#EOIEME LR L O
IKFEALD AT > RELHI

............................................................................ e PRI A TR = 29



PIPEF S T 5 2
H T Afsts & A0 50 O

BEF: 2015 7R 30 B (K)~2015F8 A1 H (L)
5T MR AL 6 B KERE (A632)

WFRSARERER « (LE & (WD)
JLEREE - /NHE F GRERETL), HAh B ORRAEEND ., =i NIE (4 KRBEE), E®E R G KET).
Wrdd FEAT CIERBEER) . BRIl ¥R ORI . = & CGREXREDL)

T AT RK E RBEEA L E2 O THENEL T 2 AREEARBLETH Y . H B EL OFFE R ORIk LT
T, REZOBEIIMA SN TORND, ITE, WL ODOBRBREWGE RS RE SN T\ 5, ERIFETIZ, SHE»5
FHELTEONIBEESTH T A, K% - BIECTON 5 AR, HIERERIEEEZ b oA UKD T 5 2B 7
EREHINTWD, Fio, KIMEABEOBNFEE, AV 77 AES, BMEKOY ¥y I VRS, RIK-RIKEE R L
DR L7 BIR B IERICHIIESN TV D, FRIFETIE, =3V F—TF 0 RAST—7 8% — Rk L1 7 v ¥ 5 — kil
iR, 07 AEBEROY v I U T OB T 2RI IR JRFTE EMIEICE R L7EHRg Y T 21—
var, BARY— A A R TR LB S 2L — 2 a VR ENBATH D, HIAEBL L HITH T AFERD
KEETH DR =712 Th, TfE, HEET— ROo8EhR & OB#R SICOWTHRRRT — 228 Foh T
T3, IBITIE, BT T ACENTH T A=A LTEHEM BB, A ROR S OBl FEfi e & IS xR
BRI AIVTZWFE HIEF AT TV D,

LUEDREZRIUZB N T, JKWERTH 7 2B L ON 7 AEB OB AL L T 5 ER, MR, HAEKY I 21—
va Y OEENR—FICE L, BUREAHRLE D & & b2, FPROFRO LI W CikmT 2 2 LIPEFICHERTH
%o WHETEATCIE. ENRKBILO N 7 ABGROEES E LT, T FET2002 4, 20044, 2006 4, 2010 4 & [F]
RO L C& 7z, A1, 4 FLEEDITIARFREZ T, ZHETOSMEFELSMC S, FH LW Hriwvg
POMFEFEZMZ, L0 AFEHDDRERICIAIT 8w a1 To 2 2B E L,

AHFFEE DR DO —DIX, B & MRS CED D O TIER < HEEADNHER L — oS 2 R&. Koo
WMHEE Y —REET DL Th D, REMIC, DBRE 32 fF, ARF—REK 41 PR FE -7z, FBrE RO LRI
FxThD, BINEHIE, PIA 954 AN 184, B TT4). 2HH 954 RN 124, 24483 4), 3HH 734 (%
N9, 4 644) ThoTo, T ABBIIMMECE > T E VBIGRADRNT —~Th DD, FRANLOBINE
WOV Z EIFEB/EBL TWER, FAPEOSMEILTEUETHY, ZNETON T ZADRZTRABUR L 2 o7,
T A3 OWFROIETE S & AT ~DOREREIFDKC b,

RS AE, FTRBEE LBMEDINIGIEHE, VTR - RIKOERNRFEROE Yy v a U bltE Tz, BT TR
(7 T NT—=NATFTR) LT T A Ry NT—2 HTR) ORtEEL = Fr E—IZ DWW TOBBENERRTH
N, FCH, RIRFFIEIZ LT CO2 BHHTH T AR . ZOBENFKEBITENSDTH D &0 ) fEFRITA 8
7 M3 oTe, BIEREE, /IR - 7 A0 - #HHEHEY I a2 L—ra v oREXMTbNE, IRHOFROLE L
F—U— RITRIED “FpEE” Tho ., ThbidAy NEMENFE, EWEERENE, 2027 MM AT OXy b
T — 7 TERE (A A RO A) I ETRBLEN D, TNHRH T AR, ik, £ L TH 7 2BRIEEO R b BER
NI A= Lwbid “T7VV7 47 22 BN RENT, WA ORBILED FROEROFEERIMTONTZ, @7
T b — R T T AERIE CH D, IRELRHEREOIIRI D HE LD TR OFEFIRER" 138 L

30 PMEIZEE US55 B 35 crressesssseeersesssssssssnseeeseeisssssssnnseseeesssssssssnnssnenees «xxnEHNE



BTHY | FHITHRIE > T2, TSNS, @ FEBEOFENE & &n FHREGR (@7 L F) o/ i
DIFFEDRFER ST,

2 HADEMOE v a o T, IRIE—R IR (RIRES) OFENRR SN, b HAIRREBIEH 7 A0 &
TR DB, T T AR L ARRITFIEDOZE L Z R D2V R L & W 9 TR STV 5, IR ORI -
BIE T CHIET D & SN D EEEK—AREEKDOEB TH 228, BHOBHTIIKITHSLT 2720, BER, KEM
LNIZPH CIAD T2 RO RN L <ATbivd, Aty a Tk, 7V ve—KEKRO 7~ CBELORFGE, >V LA
Db FaF L7 I L AKEROBME ORI STz, Fio, HILWRE LT, YU BHIFLND 7 m~F4 o Off
RRREESNT, DTN REERIZHTORVR, SEROEMRPHESNLERTH o7, BT, A « Bh A
DFEH Y I 2 L—y a VOFENEM S, 22T BRZRLX =T A =TI L DIRIROFE R, ]’
RIS &\ D BLED O DO H T AR OZEEIFE, BIHEIEERLR I X 2 MIRERGR OJEME H 7 ALV Cigim S L7,
FHORYIOE v a v T, K - BT 2OFES I L DRSNS, FESEIT mHz » 5 THz £ T4
DR EHPE CRIE TE 2 bIEFHROBETIETH D, At v a Tk, AEBOMERE L FEIRED R v e—
77 LWHEN D THz SEORBRIEICET 28 LWRERA RSN, £, B KSR O BRI - 855
P &R O EEs K MR K & B 2R AR a7, 2 HAOREDE Yy a o Tid, T AEBEL Ty
=V T OHEERIZOWTOREMTONT, ¥ 7 ¥y 7 =07 LIXRIEICTROE AN % 237 72 & ITHRIE ORI R
THEHLTHD, Ky a  OREPIO 2 DOMETIL, K EHEE T Tl R FRIBEA IV AT Z LI2k D,
VI U IRRICEZ D A = X LRARICHAI NI, 3 DEOHETIL, IWEONT T AEBIFETI AV LR
L7 A BRI TR By b T — 7 YRR RIS I RICHRIR 3 2 3R Sivi, Blam Tl 2 Bk
Bt & FBRIICH T A2 D BIFMRSTHRIRE DX ¥ v TN T AGBRICE T 2 K& TH 7208, The
Dilliz BB L L CHERFETH D,

3 HHEOKRYIIHN T A5 - Vv 2V TEBOHGRIZONTOE Yy a sy Thotr, V¥ IV 7 IIMEROEBEE 2 E D
7o & ENTHEPESR DS JOLEE CTHRERIC R T 28R TH Y . U7 AEB L OBFENER S TW5D, EPIOFEH TIX,
TYHRE=TRONT A NER SN, TS A= T EEAREO - EER (E =2 7) T2 Lic kb,
BRI RO DRE T E A WEAE YT 7 2B 4 ®IRICE | & LIFAFIETH S, =0 brE—FOH 7 AEBIE
FE Tk EARFNRERI S FEHS 2B T AEBIRE Ta N —HT 2=V VBENFIET 572 EOBBERERPE LN, 2
7 H OFEH TIL, Liouville ARG LT, Vv IV JTIB A TOMERORBOIHHR SN, 35 H OHMIE T,
BT AR« Vv 2 U TEBO RN (L TIRE) & A T T ADSEISE L OBRERSENFET L 2 EBNREN
Too ERMBRRONT T A6 - FllE LB L 2 BB Oy v a iE, EICAHRS OB EEZ RT DO Th o7, Ak
L2 v B A —REBHERITERIG A E Y 7T ZRINLIRE L2 b O TH AN, RYIOHBHE TIZ, P2z -2
v 7T AR (Potts AN IZBWT, T U ¥ A—REBIGG L BEATHEEANE LN, 2FF O TIX, H5MEOF
BEERIZIBW T, KR CEMRITEZE Z S TEMPEFE T2 G727 L0 RRERHBLT 2 Z &R ENT,
3 HHDOWMIETIX, ZHET 7774 MG LTe~Y U ADOERN T 7 AEBEROEE 2R 2 LRIz, RS
BHBO¥® v a T, BIEXEEEL. uSR 22 E0H LWFIEE AW ESFOBEMOMIE, & E Qg o k8
GLEFIRMES I 2 L—v 3 S L A58, B OEEEEZRBLT 244 T I 7 AET VO (T AR 722 E)
BROLND), 1024 TRIFDOEKR 3RITTRDA T AEB DY I 2 L—3 a3 VIFERFER S,

WAL 2 AHOFRIATONIEARAY —k v a T, HBEERONFICENWT —v b B 7 —~ Bl xif
Btk a A ROKBWREIE) T, IEFITIRIANT —~ OFRMTOITZ, 20 hDFEFICH LT 2R E VI RO
HDHTaTT A ThHoTlzd, QEBEREETLE LIZy =7 OEE & & TS O CIEFEITE im0 LT 5
Nz, —ORERD - LT, EFICBEVIRHTh 2720, RAX—25(6 BEOIERET) 233 L TR LV IREET
o feZ L THD, BEBOFTRAY —FEE LTHWF 22X, BEOT DL LI, LODEH L2V,

PLED X512, BRNFIIN T A O IEERR > & AW ROBAABEE FROFRE CHEICZIEICTDZ>TEY, L

I T T T T PHE L VS5 B 3B 37



Z’)%%Tﬁﬁﬁﬂﬁﬂ@ﬁ’“?%?f)%liﬁv‘a? n /E'efiofb\f:&:%ﬁvhb 5%, BTOE Yy v a W THRERFRHNIZ L A L7
A7 R4 < ﬁﬁéi%bﬂ’o@%’i?ﬂ% HEMES LCTTHWEZZ L1282, FEROSIMERRICLALHELE L BT 2,

B%IZ, KU =2 va vy 7T O - K - B - REDOBBEIET. 2 < OMMNF BRI KORIIEED T 4 (2 T h
WIETEW e, FRC, TRkEE - EIROFE ek E — ATHY L TN IIETREOPH R B H S Ay B—L— « web i
ﬁVX?A®”§f§'E% L TSN UEBY A DO E TR T S Ay YHOZMNREFEOIER THEZ/ L T4

FeMiR e EEOLREH PR S A L RBE T SIS, 20520 TEH Lz,

TS TR T2 OBE L 70 7T AT 5, BHEFEICOW T, EEEMR 20 HDHDT, 1’
ZERFEH (yamamuro@issp.u-tokyo.ac.jp)lZ 3R A WIS AU RBEY L2,

Mw o "m*vf

Y A=

32 R Y B L NS T - < I = YRR N N |



7H38 H (K) 10:00~
10:00~10:15

[ty =a1] 10:15~
1 = & GRRMIER)
2. /MR EF ()
3. mM & (BEFT)

4. HRIE TR URER)

12:15~13:30

[ty =a2] 183:30~
5. M E (KA
6. 4 #i CHRKR)

7. Mg EF GRILR)

15:00~17:00

[>3s 23] 17:00~
8. il WK (RULAEKR)
9. R X (LK)
10. /MR (R

18:45~20: 45
7AH31H (&) 9:00~
[y a4] 9:00~
11. 85K 516 (Dhiists)
12. RE Al— O THE)
13. 4k o (K)
10:30~10:50
[~ 32 5] 10:50~
14. /NHIE % (HEKX)
15. I 58 CGRRAEAR)

16. f&HS M (4 TR)

12:20~13:30

(20-25 43k + 5-10 45 = 30

FrEzE @I £) - BEHY (U= &)

S

HTA - JEIROMEEEZ hrE—
B4y 7 H T A DRSS & R

ZrOs R DO

73

@N)

FEE

TR T T AOMEY I 2L —Y g e FORE
RO fa e —%Hl5

BRI

TRIA « 775 A DR -

HRIRD RFTHEELD T T AR - fifmklc
WERR Y T =7 TROGIEHN T Z 207 F ) T 4 2R MBS D

II=mlb=g ¥

JEE

B HBHE

A A RO FE S F— R Y b T — 7 O E T T AR —

a—b—T LA J&RAZ—FF 1 (FEED)

BRTRDATT AR « FAFI TR
BB BN EEIC L5 o BRI 5 B B R
HER X OB E S O N 7 A L 47 A
BT AGEBIRENRRKEL BR80T 7V RORERD X

=

RYTENT 4 AL - IRIEARERS
KIRE 7 V2 a—VKIBERH T ADR) TENLT 4 v 7B
FFLNICE CIAD DTz 7 o ~F Y A8 DiRIEFE D3 A,
UMD e Fa X7 I VKSR OMHZEBORE - FEEE

a—b—J LAY

A - im AR OB -

AR OFE AL

Vialb—var»

A EHIE R OB AT A AT
2 RO ER B MR A SRR S 7 BhRY I e 1 Blis

B

R K

/NHIE 2

R M EE

iR L ET

FER

PEE L VE S BE 3 5

33



[ty a26] 13:30~ &Ik - VT 2AOFEESNK PR BRI SR

T gEN (LK) IRFEREEMREDFERY & —7
18. #& BE (LK) T T~V BRI Y6 K D IR A DR Y v B — 2 O
19. ¥ex K W GRIER) KIBIEF DK E T ENT 7 AKOFEEER
15:00~17: 00 A—b—T VLA T E&KRAX—FE2 (BEET)
[Evy>=a7] 17:00~ BT AR« Ty 7 =2 7 DM R Eig NIE
20. WP ST (PhRREME ) auA RYMBRDOL Ty =0
21. JIG A (4 K) PR a VRICBIT DY TV v I = T DA =R A ABMER K ORI D
22. #il BF (LK) D UEHER RO T AR VY BRI L AT S a—F

8H1H (L) 9:00~

[Evyv=228]9:00~ HIREH - V% I v TiEBOHR PR WS e
23. ‘Bl MNIE (BR) FUH L= T RN T AR
24. R % GrOREED) B AR CO Y v I v ZTHEBILEE CORMEROBBICE T2 I 7 n HiG
25. & o (k) HT A Vv I 7RI D 1+ L) I RBREOR & e
10:30~10:50 a—b—7L A7

[Eya29] 10:50~  EARDHERON T 2K - ISR FER  R)I#E
26. falE ZFin GAX) SKRILAY Y 7T AT DT v & h—Risk
27. B e (B AP TR D EM ORI L BT L DT T Ak
28. 0 Kofd (BK) 777 7A b EANU T LESRERED T T 2R & BIRET R
12:20~13:30 BRI

[ty 2210] 18:30~ Y7 hv¥— - EWRON T RAEHK - ¥4 FI7 R PR B OREST
29. &4 Al (&) gy XRHGELIC X D 4 7 ATRRGE 25 T O BiEE
30. Lou Yuting (GEK) Glass Phenomena in a Multi-cell Receptor-Dynamics Model for Self-Organized

Epithelial Homeostasis

31. FUII ¥ (R JIHHE) B E B E OBV )R &K TENE

2. & BN GRWYEHT) WIEH T AT HBHIARE) PO R TR A
15:30~15:40 VA =S/

RRAF—FRK (FHEFIXT7TH 30 0K, BEE X7 A 31 A (4) D 15:00~17:00)

P1. EH 2 (EX) BB SN2 T T U RFOHREICIS T D V7Y B DL

P2. Fh IE (BATIKR) 7J7Xﬁéﬁi%gﬂlﬂ@ﬁ%ﬁuﬁ@]@4ﬂﬂxﬁ§

P3. ¥ Kl CEriaR) FEFRRE L B MD 12381 D Sl b EIEOTRGET R A ME - BVE - (T v BB
P4. fED WA BriER) Fermi-Jagla "7 > o ¥ WIZBIT DIRIRER & A T I 7 A0 BEME

34 WIMEWIZE LU 55 B 35 cerceseresssssssessssssssssisssnssssnse s s snnsssnas sxnmEEHNE



P5.
Peé.
pP7.
Ps.
P9.

P10.
P11.
P12.
P13.
P14.
P15.
Pi1e.
P17.
pP1s.
P19.
P20.
P21.
pP22.
P23.
P24.
P25.
P26.
pP27.
p2s.
P29.
P30.
P31.
P32.
P33.
P34.
P35.

P36.
PaT.
P3s8.
P39.
P40.

P41.

KXY BAr RORPIERT)
e B (#XR)

ANBR I CRORZENT)
Pal R (THETR)
BRI BRFIE (FHETR)
RAER (BRX)

A B GLR)
AT I (THETR)
R Feth (BK)
AR (UTHER)
YLt O THEOR)
AN I GVATPN)
A Fkt (BIEKR)
Brp #E (BAR)
FERFE R (BER)
A fhse (FBR)
Her 51 (CROSS)
A GUTRR)
RS s (- o)
Tk Hdd RORP)
WS st (PhERRHRR)
A HEES (4 R)
CLoR S C PN,
S (UK ZENT)
L 28 CGRORAERT)
BER EA CGREKR)
FRIE i CRRWPERT)
KK Zik (KEK)

HHF RRAF CGRRMVERT)
JEm = R

A. V. Gubarevich (3R TX)

Hi% mE (RK)
I aE (FR)IER)
m R CRER)
AR R GRIfER)
e R (7 JopAE)

BPRY 2L (CROKWPERT)

BRI L DM T A DRI & #EENFIT
TV E— I i E R OWRIRD XA F X 7 AT B BRI
HITADTA DU THRT 4T A

TENLNT 7 AAT LAY d<—|C
TENT 7 AAT LA v —ARE
g7 a7y G-KRIC

DIRIRIZE
’Té*ﬁ*@ﬁFﬁWT

Téﬁﬁ%%77/)74%®“%£%ﬁ
%5y TRBN AT

Pt RENNERR L72RFFE 7 € 7 7 ZAOKHIEOF BRI & i

BRI B R |
FrDOIL— b
A R R AT

polyacrylonitrile (Z

R 38

FEEMER Y 7 X RO BRI

FEEMERE CTOKGFOREIBB L= V7

A A AR FRHLAINE - R¥g—M - 2

Y URAFRIED T TV T ¢ L ARIRBRE R O FTREME

KT AR DT T~ R - T~ U EELE
22 W A % 52 T2 AR A A D @531 0 B EBFE

MO A%t o THMENAHEBBIEO Y I 2 L—r a3 VIR

R T AOEREE T, miR&SE TS
glycerol D X 7 v 7RAEFURFE D ZEfH) A r — b -

o-terphenyl,

BT HEZE

BEME = = A N HE—JF O iR

TSRO T AR
—f%At. Hertzian
2 RITHMAER D HHTHI

Biln) B BB D & 2 kiR

BT 2ER OB
B HAEM R DT T A58

B DH T AR & ONGIRE

WCEDTENT 7 AAF LAY Tv—Dx 2 X)L E—FER
WZBA9 5 D) FEE N R OHIE & ARAT
2K 2 a ARRAEFIREF O R AT

BT 2 H T AR DOREFIRE ] O L2571

BRENEDHTZE

WA S =2k

R AR A

HEATHNTKAE LT B T F L KSR D o fE i & ANBUKERIZES 575 BRI SE

INT VT DOKFA OB B
i R R GRS B (NO VAN & % IR

4ﬁyﬁ¢®%F%-ﬁ§x94+\yx
TN T 7 AKFEEDHERCITKTT 5 Pt(111)FEMR o g8

Effect of NaCl concentration on the structure of water studied by molecular

dynamics simulation
DEM % M7z 3

WK RJE NS O L TG TR AR DR SE

H—RF ) F 2 —T I E T KDZEE)
S EEEIC L D Poly(vinyl methyl ether) /KIS DK EIRE DN T Ak

J
W S TOF 435

FEOWIEIC LD 1-T /) — V- KRDH T AR
Jt2(DNA)High-Q Si311 7 F F A H—

$@EEEW&M7?X?%@Q%E%
TRIRERSE DRGSR - A ER TS O T 6E

PEE L VE S BE 3 5

kﬁ?xﬁﬂ—mf#ﬁ@@®ﬁﬁ—
« WRIRREIE RN

(2 &% 1/1 TS Zn6Sc

35



B PE WE ¢ PIr sk i =

B M ENSHO
HEF : 2015 4E 7 H 23 HOR)  “Fiiif 11 i~’Fi% O If

LI - MTERFE i ACEE 6 B Kl (A632)

E R N

P EECR A PEDE S o T B S

EHE:

WE - AL EII LD, Z< OFENERICRE N TRe T AT A FROAE R EOBEITHEBICRE L, N bidTkaic
Lo TR CHMDRNEIETH D, L LEDO—F T, ZOHENARKMEERL THWDINEH>TWDANTNWDTE
B9, R, THLELINLOHENRNDED L HICLTAEEFN, IR TENNBAMEND D), FEwmNbE I L.
INHOHET HW) LW OWEOARITH Y | EERIEY FEE A FITHICART D, £ LTEED X 5128 LWEEY
DHEAINTND, €9 ] THhod, FHEORER, THTHAY~OPETLH Y | EHEBHRDITIIMEY &
F X VRO ZERROTH D, Z 2T W&, 2 LT, FEIFIRRTAR - ARINHWHER E %,
HE ORBRZFICEFT 2N bR E UTHRIET 5, SIITROBERSLE A S, SE OB ON T H I TRz,

BERE - SE ) P ER S SR B — BT RS G THIN S BRI BISR —
HIFF : 20154E 9 H 24 HOK)  ZFaii 11 Fe~7F% O IRy

B - IYERR A 6 B KalEE (A632)

E AR 7 3 1

PR« HRORE I 7 I MR B B PR

B, JENROMEE % < O TR BIZT 28R o7z, FABNPAEDOEIT O T ORI X 20158
ThdERbILTW e, LaL, 1990 F1EE, ZMi TRV RWORG 2 ER by ) o F—RIE )45 E C 3 GPa %8
ZDENIMNTRIZFAEN R DRI o7z, ZOFENEHICEI Y. 2L OMEEEDN BT T OMIENTEE21T 2 DRI 0 |
Z OB OGNNSR LT E TV 28I b 5,

FETN R ORI RIZ, WEOWBITREREE 2D Z LA THER AN 222005 2 LITRE D, bH AR
MG E 2 FATET T MO IR S A RO CTERILL 22V, KK 1GPa H7- 0 1%REOEFISE TRY 2 — A0
W45, ZOREOKREEMIIH LT, kbBEERBNRNDIMIBHEZO—ONEENRETH D, fETE 1-2
O FILEWIZRB N T, TR L AT OBRAZENCL Y ay ha— 352 LIL Y, ZOHEMER THBERE
Zhn & Lo BURR OIS N BT 2, 2 2+ Ce (bW Ein & U722 < OFBRRNBR A B4 28 Tl
INTETWD,

PR TIE Z O E R OF SRR 2 B AT~ EEMHE L LI AERTE L, ®SAICED & LV IAL
RIEELNM, KOEWENEZRBERS BITHAESEDL Z LIZED ., Z OWESCHMEBIRPIIEMNG L0 | Hix
IR NE R R LR AN 2 < OIFEFITIE 2 5 L HIFRF SN D, Fall, HEEICREENELR D $H - 7= Cubic Anvil £/
FEEE ORI K0 BIREONBR A RO 5 2 L3k, #E TR, Bt b2 #uE IR E PrTi2Al1201)
MBI FREEMER MnP2) D BLERZRWE S T TOPERGII OV CHiand 2 & HTEBEOBUR B Lz,

1) K. Matsubayashi, et.al., Phys. Rev. Lett., 109, 187004, 2012.
2) J.G. Cheng, et.al., Phys Rev Lett, 114, 117001, 2015.
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HE:

Prediction of crystal structures for alloys and compounds with arbitrary composition of elements has not been widely
performed yet, while current first-principles electronic structure calculations based on density functional theories
(DFT) might have enough accuracy in predicting crystal structures in most cases. One of reasons for that is due to a
large computational cost to explore vast configuration space in structural prediction by using molecular dynamics and
Monte Carlo simulations based on DFT. In this talk, we report an ongoing research to develop an accurate interatomic
potential of iron using a neural network (NN) method being a machine learning technique as a first step towards
structural prediction of magnetic intermetallic compounds. Behler et al. proposed a way of developing accurate
interatomic potentials using NN by letting NN learn a series of DFT calculations [1]. In addition to two- and three-
body structural symmetry functions as structural fingerprint proposed by Behler, we further introduce four kinds of
spin symmetry functions to develop interatomic potentials using NN which can treat crystal and spin structures on
the same footing. The total energies of reference systems with an arbitrary spin structure, BCC, FCC, HCP, simple
cubic, diamond, and their distored structures with ferro-, antiferro-, and non-magnetic, random spin structures, were
carefully calculated by using a constraint scheme, which has been newly developed, based on non-collinear DFT [2],
and all the calculated data were assembled to form a database as reference. By providing the database as a trainnig
set, we trained NN with a feed-forward network structure of four layers using a back propagation, stochastic mini-
batch decent, and residual minimization method. It is found that the mean difference between the reference DFT data
and NN is 9.6 meV/atom, which suggests that a highly accurate interatomic potential can be developed for magnetic

systems. We also discuss how the potential can be utilized to simulate crystal and spin dynamics on the same footing.

[1] J. Behler and M. Parrinello, Phys. Rev. Lett. 98, 146401.

[2] http://www.openmx-square.org/
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The realization of innovative hydrogen storage materials has worldwide strategic importance. Graphene has
recently attracted attention as a promising hydrogen storage medium. Indeed, graphene is lightweight, chemically
stable, and exhibits attractive physico-chemical properties for hydrogen adsorption. Furthermore, the interaction
between hydrogen and graphene can be controlled by chemical functionalization.

The energetics of the chemisorption of hydrogen on graphene can be modified by the local curvature of the graphene
sheet. Based on scanning tunneling microscopy (STM) we report on site-selective adsorption of atomic hydrogen on
convexly warped regions of monolayer graphene grown on SiC(0001). This system exhibits an intrinsic curvature
owing to the interaction with the substrate [1]. We show that at low coverage hydrogen is found on convex areas of the
graphene lattice [2]. No hydrogen is detected on concave regions. These findings are in agreement with theoretical
models which suggest that both binding energy and adsorption barrier can be tuned by controlling the local curvature
of the graphene lattice. This curvature-dependence combined with the known graphene flexibility may be exploited

for storage and controlled release of hydrogen at room temperature.
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Theoretical studies regarding metal atoms (e.g. Ti) deposited on graphene suggest that such materials can adsorb
up to 8 wt% gravimetric density of hydrogen. We investigate the deposition of Ti on graphene and its potential for
hydrogen storage [3]. The Ti atoms form small islands (diameter ~ 10 nm). The Ti-covered graphene was exposed to
molecular hydrogen, and then the sample temperature was increased while measuring the mass-sensitive desorption.
These desorption spectra show two peaks at 210°C and 290°C. Their intensity increases with increasing Ti coverage.
Our data demonstrate the stability of hydrogen binding at room temperature and show that the hydrogen desorbs at
moderate temperatures - both ideally matching technical requirements for hydrogen storage. To further increase the
hydrogen uptake of these samples we have recently increased the active surface for hydrogen adsorption by decreasing

the size of the Ti-islands and increasing their density [4].

1.S. Goler, C. Coletti, V. Piazza, P. Pingue, F. Colangelo, V. Pellegrini, K. V. Emtsev, S. Forti, U. Starke, F. Beltram,
and S. Heun, Carbon 51, 249 (2013).

2.S. Goler, C. Coletti, V. Tozzini, V. Piazza, T. Mashoff, F. Beltram, V. Pellegrini, and S. Heun: J. Phys. Chem. C 117,
11506 (2013).

3.T. Mashoff, M. Takamura, S. Tanabe, H. Hibino, F. Beltram, and S. Heun: Appl. Phys. Lett. 103, 013903 (2013).
4.T. Mashoff, D. Convertino, V. Miseikis, C. Coletti, V. Piazza, V. Tozzini, F. Beltram, and S. Heun: Appl. Phys.
Lett. 106, 083901 (2015).
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B BiEt I J—  New Route to Room-Temperature Superconductivity: Kondo Singlet State with 7Tx
well beyond 1,000K in the Proton-Embedded Electron Gas
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%0l : Prof. Yasutami TAKADA

Jtk& : ISSP, The University of Tokyo
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Hydrogen in metals has attracted much attention for a long time from both basic scientific and technological points
of view. Its electronic state has been investigated in terms of a proton embedded in the electron gas mostly by the local
spin density approximation (LSDA) to the density functional theory (DFT). At high electronic densities, it is well
described by a bare proton H* screened by metallic electrons (charge resonance), while at low densities two electrons
are localized at the proton site to form a closed-shell negative ion H- protected from surrounding metallic electrons by
the Pauli exclusion principle. However, no details are known about the transition from H* to H- in the intermediate-
density region.

In my talk, by accurately determining the ground-state electron density n(r) by diffusion Monte Carlo (DMC)
simulations with the total electron number N up to 170 combined with LSDA up to N—co, T will give a complete
picture of the transition, in particular, a sharp transition from H* screening charge resonance with a short screening
length to Kondo-like spin-singlet resonance with a very long screening length. The emergence of the Kondo singlet
state is confirmed by the presence of an anomalous (oscillation-period shortened) Friedel oscillation characteristic to
the Kondo singlet state with quantitatively determining its Kondo temperature Tk, which is well beyond 1,000K for
the electronic density parameter rs in the region of 3-8.

This study not only reveals interesting competition between charge and spin resonances, enriching the century-old
paradigm of metallic screening to a point charge, but also discovers a long-sought novel high-Tk system. Note that
according to heavy-fermion physics, superconductivity occurs in a Kondo lattice near quantum critical point at a
temperature as high as 0.17k. Thus, if a macroscopic number of protons are embedded into a metal (like in the metal
hydrides) and those hydrogens are so synthesized as to be arranged in the form of a periodic Kondo lattice with the
host metal in this intermediate-density region, we may expect the occurrence of superconductivity at T near 0.17Tx
(which is of the order of the room temperature) at the ambient pressure, contrary to the case of solid hydrogen or

sulfur hydrides under very high pressures in which rs is about 1.4.

Reference: YT, R. Maezono, and K. Yoshizawa, arXiv1507.06432.
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I will describe recent theoretical results on the dynamics of a remarkably simple, exactly solvable model — the
Kitaev honeycomb model — that has a spin liquid ground state. In this system, magnetic moments are "dissolved" by
quantum fluctuations and reform as new degrees of freedom: mobile fermions and flux lines of an emergent gauge
field. I will discuss the implications of this reorganisation, known as quantum number fractionalisation, for

measurements of dynamics such as the inelastic neutron scattering response.
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