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[3,5], 7= & Z21E. CeRhlns DA IR « IREMXZH OIS TE T TlEZel, S CE BN HERTLZ &
TR L TRV, MORBEMAOEIICE -T2 7 =V IO FES 2B L T ET, [5]

2.95 1 ; ‘ 64 , ‘ ‘ ‘ -
(a) S n-; i - (b) ;
! o *tanes % 0a0a0%, 00
290 4 gl W {04 | R
o L s |1 looa . = Y
= . 2 = x ,_:-; -~
= 1A E X 02% 5
2.851 s ! {002 & 801 S
! ' = 00
2.80 : : 0.00 o L ‘
: o2 30 40 50 0 100 200 300 400 500
t (ms) t(us)

Fig.l B— h VA GR)AIFNIZ L VRO DIRE L AR A (R) ()il %5 O Bz VI X 2 JIERE 5
) SV ZARESR, @ty b7y Ik A MER R, SRR TR L,
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AC EEBVAIEIX, ~100 X VB LD VARG T CIIARRAIETIE T L, L LRBS X EW VAR 72
&L BRBENROTZDIZY TNRENRESEDY) | HBDPETE RV LW RBERNH Y £ LTz, ZOREMRR
T DD, MENIEE—ETH DS v TR0 TRIE T & 2 ERENEL IS L7202, 2014 FORRKTT, 22

TIX L W EHSE L7CEICRHG S/ 572010, Hfin v 7 A B2 L, EomBIcREFNT 572012, AuGe #
JEAERL L E L7, AuGe BEEIERIC D& £ L CIE, ARG EAE, MARRIER, HACR e AR LSRR FER AT -
TEAR TS A GREACR P I e e & F Lie, SUWE L@ BVAIEE v b7 v 7 &2 CusMo20y &9 #i
1 RITREPEIR TR DN HEDET —# % Fig.1(b) (R LET, ZOROEONEIL 500 us TT2, ZOA—LTh

(BT 2EE VAR AOBMEFERZ T, 1213 100 us AT TH D Z ENMERRTE T4, T2, RIS 7 0
77 A WVTTN, ’@Kﬂﬂm@ﬁ4AX7—w%%u@%fi@%ibT#56TLkwTQ2TLﬂ%MLTwi%
ho ZOINERBEHEADOT- DI, MRAEDRLLICL DV TV OERBRNRRAETH L C, 520UV RI2LD
REZbOAHZBRT LN TELDIT T, ZOXIRAEICEVHONDLHET — 4 % Fig2 IR LE Lo, 7R
I%. JUSZIC PPMS THIE L7z 14T £ TORBTT R, eV RS T THLNZT —ZIFR &KL TEY, 20
LB E HAR S LBV O HME HIE T &, FIZIEm Yy e TR SIS b A RS A AR LTV ET, &

ZOFEIZEY 7T A L— F LESRMEE® TH D BiCu2POs D % 50T LI Lo Eifdds THIE L. BiCuaPOs 123
T AESSREAO e =28 L TWET, [4]

FOV ARG ORI, RN HE VL OB D S TWhRnTz, mAﬁk%&ék%%%mﬁ%ﬁ@ﬁ§<%
DET, 20D, HMADTAT 47 LARTRT, FHLWETFER EORBBIITX 275 TT, DZE xRN &

%&&%ANX&%TT%%T%%&Oﬁﬁbwwm&m%%%b\%ﬁ%@@%%lﬁﬁbfw%tw&%ifﬁ
D%,

104
8.
6.
~ 4
© ]
—E 2
\¥ 0
2 124
ST
8> .
“ T .,,.'-r ..
4 T !
2 F 78K [ Fl.a“.-l"‘ ‘,“'pr"’.
0 2 4 6 8 100 2 4 6 8 100 2 4 6 8 10
7 (K)
Fig.2 CusMo209 @Eﬁﬁi}%tt%‘l BBXUOFRBIERE Lty v T >
75 L PPMS (2 L 5l ERS R,

% 3k

[1] Y. Kohama, et al., Rev. Sci. Instrum. 81, 104902 (2010).
[2] Y. Kohama, et al., Meas. Sci. Technol. 24, 115005 (2013).
[3] Y. Kohama, et al., Phys. Rev. B 84, 184402 (2011).

[4] Y. Kohama, et al., Phys. Rev. B 90, 060408(R) (2014).

[5] L. Jiao, et al., PNAS 112, 673-678 (2015).
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HAWHE T RESE 12 MR BE2ZE LT

PEETREEPETEIERE SRl FEsh

ZOE, THETHELC X280 7708 LU Lo & BSEEICEE T 2850) THARRMETRSERE 12 BIES
ExmB LE L, TETRZEEFSEHIT THETRZOESRBICHES LZOEENRICHEE2E ] RESND LE
HONTEY ET, TEOXMR L o -ifdtid, BB G D 77V ORBEHERE & X 7 e i, &0 77 Vv ORE—
M, KEME7 vy 7 IEAERO I 7 aflnBiEE), =0 T X NEFEIC L 2\ D7V ORERT & B TAE OWF9E.,
PRAR 43118 B OBHFE & MEERHNF KO A AV omst, X BAOTEEL E B T COREIRBE O, R LI
20 ETOT MEOME L. R HICONTO X 03 LB TR RS sE T [1]50. Bt 2 8802, 3],
S SIS L0 ICFR LT EEZ L 0 [4NZED & LT, FILV ORISR & &R )7 0 OREERRNT « IR I
FEREEAL ST, TNHOMEOE R EBRICOVWTRAM LIV ERWET,

BTV ETIEFICRWVHROE S 708 T4E] Lo T ZALEZABEN - THBRER-TFERDTRTYT, L
ML, MHORE SOGMORENHE L < | ZUE RO CHEE b 2L ER 72 DT, 1970 BRUTIHAE 5 FHETRELIC L 5
B TR OPTH RS T 7 VOMIERERBN TOE Lz, AL 1985 FEHNH, WhWDH AT A L EMHIN TN DA
WVEE S 7V DRFFEZ MRS TV E LT, £ ORI T 1989 412 MIT O | E—#HZICHE W, HOBFFE=RIZ 1991
E4ADS 1TFEM, BET228100 E Lz, AREERE WAIE, 1973 I/ VO RTEEER 2128 L. 1978 4RI
TNV ORBEHES 2R AT 572 86, £SIT@EmDFYHIE TORA—/N—2AZ—T L7z, FAT 1983 FDHRAIDEF-D
BRI, YEFOT A U WEHER (NBS ; BUEDO T A U B HEHFERENSERT NIST) OJF1-1F % > T/ 7 #EL (SANS) 12
L B5ENF TV ROBERREONT % LIz H - 72D T, SANS Zfif - 72 IAFHRER OB AR ST 2 122 L.
ARGBI IR P RELIC K B AV ORFE 2Bt L E Lz, © L. [BEURA &S 77 L DIREEERS & i REL ) (BT 5
—HOW ATV E L12[6-9],

TN OERFEFEES &1L, 204 D@D Z A ORI BB O ZLITEWRERRIC AT 2 BIL T, @, FVRRE
X pH 72 EOBREFEOZEITRE U CEReAN AR L (A - 10 LE3 23, (MR Cld. 7o biRiEoXIRIER O
KO EGN B A2 LE T (—RMAEEE), 203 van der Waals RAEICBWCHFHANEETCH DL L Hic, ¥k
T 2 @0 F &I & OO F M5 (72 & 21X van der Waals /1, KEFEE. BUKMEMRBE/ER., #EMEERZ L) O
DINREICKI L, BEZRLXF =B/ NBEN D 06T, FVOBBET R VX137 VI E 2R T 5501
HOMMETZ R L X — (= b e E—ipk) &
S THNCERT 2RE H B =L F—7H7 -

5720 | WD D & T 5 G HARIE SOl swollen collapsed
L0 £, oW, RIS o S

I50fF T T T T

N > e I~ f %
SSEANER E R oS N #.microphase; s
LA A oiiiz hae—icigl 5 | #; separation 3 v
T2 E BT RO E TSI B 7 DR S Eﬁi b e
ok ® Iy A ‘5:
ERAREENIC R0 £, CofERkE TS % §as '
£

YRR 2kl Z 97 LSkt LT /A R PE TR
ELIEBR (SANS) 217072 2 A, K 1ITRT : \
X 97, SANS 2 — 7 BHIE Lz[7], £ o 0oz 00t _?ns 008 0.0

BICHWIZ S VT T ARy BT Y — %8k

B UCIER LT — F ok 7 A, BRI M1 558N NIPA/JAAC #5317 /v DR F BT T & /L8 B OR ()
ESI BE R D IR AR (£)

LA G & b B 7 G ExPET % SANS SR HHARO IR KTV (7). [2]
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L2>L, SANS THIET A L EDKITR LIz L S ITIRED EH & LI —27 OMEBLE S & UWBGELTRE OB R R &
N7z TY, HITIFIZOTE2 7 VOBEMETTE, BIOYVOMBMEDHREE L HITRLTHY 7, BRENC
L2 ZOHFVTITEEBIRE (B UMMM & DGR 37 LICRIENHEL L E 3, Lavs, — o7 VLEETh
0T, EIREE (BEDOLEM) 2> S IR R ~ &8I BIR BB L TWET, Zib—@# D SANS #ER I, &
VBB R DOMFEINLE % 5 TRNWE ZADBTRER D ENREL L ENUNRED LH L EHITERIN TN -7 2 &0,
PG L S TEHEISNTND LW ZFVORMED T, RERED TOWRITHKETE T, RIEZTHEIRK LT
WO T T EUERICHBE L TWET, —FH T, MEEE IZRWIEMES LV TIE, 20X R — 7 3BT, #El~7
Vg =0 TOFELWVHELRE DR, 772D BEAIRS (TREER) MR S v E L72[6] (¢ i3BEL~ 7 M OfEkHi)
Z DBFGED TV O IRFEFRRARS OWARBIRFFE Ot & 72 0 | BELIC X D HEMITIT S & & 0 (KRR O 20 F iy EEAR D 38
JRIZRESHEBALE L7,

2000 FRICA - TS ZARZO I FU E AR H) 7238 [T
TRTICEZ YV £ L, FEFELNATHE NSO L ST
7o Tk Y | IEFITRN 2T R 2 EBFE S E LT,
2 IHERD TN (a) ERFTIZTE RS NIV (b — d) D
A ZRLET[3], 1ERDTVITERE M8 B OfEdm & LT
HERARNTH Y | EOTZHERITKE L THE B OB )
IR Z D, FAEERLN THNBDEEZ LN TVE
L7- (K 2a), LA L. 2001 4EIT. ZR4G S8 i 4y -85 iy » C Bl (a) conventional gel (b) slide ring (SR) gel

ZLOTEBRBIABMESNE LI (K 2b), 201 A
AR LT 5 7t h LT 0, BRI 178 8 O i al
MoTHDTb, HEL fi5 T CHIRM A AT Lt a LT L g T
WETL, 20T, SMED D OBERDIND & R TI cz(/
D X5 ICABIICENCTHONEET S EEL B TOET, N
EHDIX. O MEHL ZFERET 572012, SANS R L ,/ - :
(=, TR B s — (NSE) SR ATV, A0 ABE % E™

FEELE Lz, 2002 FTITKH CREIY 7 LA OFF/EFTT  (¢) nanocomposite (NC) gel  (d) tetra-PEG gel
ZINTIRRE/ = ERELTRONST S SUBIT D osistE, @ERD 5. (B,
ZL(NC T W)RBRENE L (® 2), LD X 912 10 7% ©F /3 ED Y R, (d)Tetra-PEG 7L, [2]

LA EORIEM S ATEET, Bl 288 0 REECIEMIREE b IR IC R &

VA R Tholelod, BRSHEICEZ OMEEDOIER 28D F L, £5 513 NC 7V O E M &R E I o
AN = A LHGRED L D SANS EFREITV, 7L ORIE & ETUHEEIC OV TOFEZITVE L7z, 2008 FI2ix, K
RAAFZ V=T V) o THEORERE & & BIC4ABRAR Y =F L 7Y 22—/ (Tetra-PEG) % Kim2E L TH 5
N5 Tetra-PEG #BI% LE Lz (M 2d), Z D4 iE, SANS #FEIC & » TIEFICRIRO D2V ESFHEE 2 bR THD
5 Z EDFE S AVE LTz, Tetra-PEG (ZEH THFEYNEIEN, AREEGMESL HD Z & 0D N LHE Z Bk~ 72 Hig~
DICHAPEIFRE SN TWET,

B, 3HDOHARE S 7K L, SEMEEE 2 50RHE ICHY 1, SUBHESR SANS EBR 1T\, 7V OZE TS
EOSIIIHIRELE Lz, ZOMEREEELOZLONRE 1 TT[2], 7T, BFEOCFLEES LTI, FEHEMIZ AN
FELWEEHELDNBN, RE—EOERPRO GIVE Lz, RBEZ LTI, 2BEEAEMEWGE Il F EL B S
NETR, HHEEEARI LTI, BHEEENEND &) BE-REBELEB B S E Lz, 2k, ATEsuE s
OREMENG G TBREME SREIND, TBIAUERIRENE 2D L ZOMREZ RS 2L 2R L TVET, 2
2HD NC 7V TlE, BIFIZ K 27 VB ORELUCZLIZIZ TZ VA ORRESCHES 2 ERR IV . HEL Y — 138
MALLE L7z, 22T, MEM NC F izt Lz b7 A MERFEREITV, FUEE, 7 1A, BLOWEDORZAEHDH
SLBSB DI R KA E AT L2 & 2 A, MW VB IS M IS SIEX S b 2 &, 7 LA T M

10 IR R RO TR = «xxnmEEH N



Flm LT Z &, 7 LA REFTICRE L TWe@ o FEOBIZIIBNNB I &, oL Lol NC F VR D%
TEASRENR SN E L7z, 3 B H O Tetra-PEG # /LTI Z VA IEM L TH L BEL Y — A TIIER RS d, T
REICBWTHY— « WHEERMRETZNLTHD LW | o F L Ei3e B EOVERNEONE L, b —E
DT IVETGREREOTFZEIL, M) - SREIEORBLA I = X LD LV ) S THAIKTH Y . Z0%ROmEmMRS) - ke
NOBRFEDIRH 2% R LR TERENE LORH Y £,

P IMABELIZ S AR BV E W o Te Y 7 b X —ORFFRICHER 1T L2 FB T, Bl OIS & SR #EL
T5ZLTHGEET LEN A BN OBIECINGIT T DEL LA I T 2 2 E N TEH1NHTT, &6
i, T EELORMTH 5. OIEF IR E e EE R LT RO @ LR EOMENES THhH L. ()Eh
ZNDRKSy DBELE BT & 5 72 ORERBREE T O A A RE7 72 0 B0y T D4y T80 X B VB DR E DR G h>2 & Bl
ThdrZl, ()ar FFARTyF U TERRLAL R T A MERE VST LM ROMIRITBE L TNDZ &, 72 EN
Bl L LTHITbNET, FEEIT 1983 FITH O THHEFHELICHS » TUOR, @70 It EomE M IRER
pH 2 EDDOFNRELTRIMICET 2 2 LICHE L, ZOREE 25T —~v & LTEE L, JORMIKE —A
THELDEWVATZL LMD B X IUTEHE TS,

£ 1 mRE - WS L OIS (3]

EAE-EHEESIILOERIBIE(ELD)

fiébﬂ;:;,;%) BEs I T/:;‘:}ihf/‘yb Tetra-PEGH JL

- -

EBETIL -

HEMEE BB, EERE FRE-SEE SRE-SEe SHRE-SE
E584E R
EEEEK

. RE BE/EE a% &%
BEI=Y s BIKR)/7 LB RIKB/ILABE. kR

FTH—1% EFIZK h £

S — A A4 s EEHE, IOy
i T —iEE EEER N 8

% 30k

(1] ZRilFEsh, #f, 2015, 25, 120.

[2] M. Shibayama, Polym. J., 2011, 43, 18.

[3] M. Shibayama, Soft Matter, 2012, 8, 8030.

[4] ZRILTFESL, WIPERIFTZ XD, 2006, 45,13.

[6] T. Tanaka, Phys. Rev. Lett., 1978, 40, 820.

[6] M. Shibayama et al., J. Chem. Phys., 1992, 97, 6829.
[7] M. Shibayama et al., J. Chem. Phys., 1992, 97, 6842.
[8] Y.Q. Zhang, et al., Nature, 1992, 360, 142.

[9] M. Shibayama, et al., Adv. Polym. Sci., 1993, 109, 1.
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Pk 26 HEE AAREFI A I[EHZRZEHLU T

s & MRy Bt

O, VK 26 FE A AR PR HZEHOFFICEENE L (X ), ZEXG R0, /MR E LK L
FAASHEE L7z TRR(LIDICRAE Lo v 7 w3 AT d80) 2 3 B iR 36 L O ARRINIARZD B ) & v ) e am s i1,
AAREHRPESFEEIT, BE 2 FEICAARARER PR ELITFERIITDO e-Journal of Surface Science and
Nanotechnology ~#Eil SN 72 JHEFR LU OTLHER, AFSREOBERICKRESHEMRLIZLBO LA ASEIIR L
T, BEAAFE LN TOET, ZOMmE, ARAE KB R/ E R 7 B LR AEFE 21T > 72 Rh(11D) R A TR
LIy 7 munxh AT 2 —EONFE2-5]D0 T, o FWRAERTEE b M1 THR S NIz BT ERI RO LA [4]
IZOWTC, AAGETHILLZS D TT, ZTNLONIRITILES LOLFEIIETHY . HOLIOTEH W= LET, 2k,
AAR IS E ORI AARERFSOBESL Y 0 —7 I L 2 HEESH T, SHOBMESZITCTHbh T/
IR—PENTWEZ L&Y £ L, AR A2 SFEEICHEE L QO a0 I E S BILHR L ETTE T,

EREREEREICEE LTz 7 m$t 2 (CeHio) ORIE, BRIk
bR FEDOBKFMBESIGE T L E LT, HFEIThZ 0 5% < O3
NEE SN TEE L, KT, RERE 6 (SO RREE 7= L ¥ —1
K H=HREELS., RIS H=IRAS)IZL > T, CH L&BR
O E B AR 2024 5 CH iR O Y 7 b= 7 L T a—
K= 7 BRI S [2,6 72 £]. CH &Y (BKSRLIR) & BfR-S1F

EmmINTEE L, 2FY, ICH - -&JE] L9 55 LRI EAE
MOFELIZE N5 DT T, ZOMAEENIT - MBOKRERKETHD L
WIT 2L bTEET[4,6], KEMEROIX, KELFKRITERT D
L KEREARTHB SN TEEA REN AR/ HHTXET, FA
725Hi%. Rh(Q1)IZW7E L7z CeHiz & CeDie DB DOTEM (L R /L ¥ —
(Baa) . WAEIS K D AHEHBIEZAL (1A D) WeoE 53 FTRT R (dm) Bk
RS ~DoyI 70 & &3 L < FEBRAICHR~, AR U RAAZ)
R TIIAe < BTER) (HER) RN R 8 2 2 & A& FEBRINIT I
HLUE L[ 2)[4], Ziux, CH FEA DR I ITkFIR 0O &
FHIRIE D BEOAEAH L TWD Z E 2B LET, 3L <%, STk 1,4
e,

BARLk@RFL K%Y

FEE K

b EaREE LML T, K{RizE
BAHTLREL, ARHFOREIIAS
A¥SEwALELANT, 22 EAE
HfELRETIRHECELET

"
TG FROFEF

REIER LA 7o~ H 2 2B E
E AN L LR R R R

HEHYE 3%, BF, A3T~112H

TAHEFIIATH

1 () BEXOEE : [~ THPD 2FANMEAR, A5 3FANEHRERK,

[P Y | B AN AT 30 = 2 TE RN N N



(a) (b)

CsH12 CsD12
Ead 70.2 kdimol > 62.1 kJ/mol

|Ad| [A(CeH12)] > |Ad(CeD12)|

_dm— Rad Rad(CeH12) < Rad(CsD12)

M‘%W (4Rt~ 002 )

A l5- 2 dm 6.82A > 6.73A

2 (a) @BERMIIRE LT 7 m~FH DR, (b) Rh(11D)EEIZWAE Lz CeHiz & CeDiz THIHI S L7 FIMAZI R [4],

RRIZ, BB ThD/IMAK BUE, FHEZER) O Z L X aEH L £,
[ZOEEXZDO XS REEIATIZZ & 2 RENKITENET, mDIEy 7 a~dP 0 7 OlKFERIRICE B LTz
DTTN, WESTHEICEHBAWVIRS DD RO LA OZEICEENE Lz, —EORKREFERRLL LTELDD
TENTELDOIF, IRED T 4 DFR—FOBNFTEHS-TEY ET, ZOHZBMHY LTRILEHAL EFE, )

SR

(1] /MR L, &157F  KEFY: 34 %(2013) 437-442.

[2] Takanori Koitaya, Atsushi Beniya, Kozo Mukai, Shinya Yoshimoto, and Jun Yoshinobu, "Low-temperature
observation of the softened C-H stretching vibrations of cyclohexane on Rh(111)", Phys. Rev. B 80 (2009) 193409.

[3] Takanori Koitaya, Kozo Mukai, Shinya Yoshimoto, and Jun Yoshinobu, "Two-dimensional superstructures and
softened C-H stretching vibrations of cyclohexane on Rh(111): Effects of preadsorbed hydrogen", J. Chem. Phys.
135 (2011) 234704.

[4] Takanori Koitaya, S. Shimizu, Kozo Mukai, Shinya Yoshimoto, and Jun Yoshinobu, "Kinetic and geometric isotope
effects originating from different potential energy surfaces: cyclohexane on Rh(111)", J. Chem. Phys. 136 (2012)
214705.

[6] Takanori Koitaya, Kozo Mukai, Shinya Yoshimoto, and Jun Yoshinobu,"Energy level alignment of cyclohexane on
Rh(111): the importance of interfacial dipole and final-state screening"; J. Chem. Phys. 138 (2013) 044702.

[6] J. E. Demuth, H. Ibach, and S. Lehwald, Phys. Rev. Lett. 40 (1978) 1044.
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MERFC AL T

PERGTRH R P KTRER

2015 4% 2 A 1 BATT CWERRGHHE R BEHAF 7= O BB G TN T2 UE LIOEHRIBE (OB WENWIT A D) EH L
FT, ZOHREBMHY LT, ZNETOREE - FRNELFBM L, BB L ST THZET,

. R TEIG AR 4 F4A0S | FHBERFH CHERRELZETT5ETO 6 £/, mARRMEE
(Bl BRI IC THE W& £ LTz, FES O & ARBEZHEND OPHTHOMAELEZLT-OTTR, Loald
ATARTTHIZR o TE E Lz, 4B2I1E, LATATATZZ L TEARAICHES D, HFREOEICED ) LD
T, FERMOIZEEZ 72000 LVETA, b &b ERATOMET —< 2RI 2 C T 20T, HIZkTrd
TEENTZRBO RN THRICH BIARE Liz, FimElEmTit, 6 TRIEDLDENZ D WEGRERZH, #s
BROHMEROWEIRRZITOE Uiz, 2EEITRATHOEA SNEN Y T, BEOM)I145 & A @ JHIKIEE 7 )
DT TFEY CEREZIBOE L, WHERICHIZD . BAREAENLIT T2 JAMEROLENLEIZEN) LR
EHBWVNRBRWHEFREEZ B, BAICANVE LIz, ZARK, YR O SARBEIEFIZWS > Lo o 7o IUARLF S A
(i : RIKEN-CEMS) &, #0#%Bh# L L TELI D @ LATLS A (Bl - Max Planck #F7207) 23 BARAY 20 BER OFEHHS0
RIEA KON T B 22 IZED | BELO 2FEMTHLS OO EZZST L ZLNEE L, BHAOFTH
LWHEZ G LIZZ DL EORENT, 4 bW EIRREIT ) FE# ) LR>THET,

EIC#Y L7e 2008 FEOFRICERBEGRDBFHEAIIN., AL INETHEVPERT SN TV D oTe=7 X4 RD
WEBRRICID M FE Lic, < OMREREOIEMITEP T D0, NERLCEESC-, THiEF R LB, B DE
BoBE G =7 X4 FOG L BEEREZITVE Lz, FEICH, flo 34/ T BalreP2 X° (Ru,Rh) P 72 & 6 FJH
DORBBEERERELT DI ENTEE L, RaRhn s, BEEERBEE TSN LEHY EHEAR, Ru,RP TIHMH
DNOFREE 2 I3 5 S BIREAREBL L, BUELHEBOIEEREZF LML LS EEREToTVET,

N EBAHAITIER L, T A B RFO R J. Cava FoAED b & T 2 EMBRERREITVE Lz, M HIROASE
BT LES70, Cava eED ZEE T Cava IO FHEMNOLHRA R 7 L LTS TV EE L, RN, A%
B LIFFERICEET L, EEE-THLHX7I & T, BEETEHRL, AYDEERT Cava Hfo—BIZ2hiz
B TY, X BREHTEEECRE GRS CEROER OB Y A {Tah, PEOEB LA E Lz, BRWED Cava #f
ITIEFICLEEBET, AL, AFXVR, Trw—0, A4V, HE, 4V EPLDORARIRLFENNE LT, TN
TAVARHECR > THER L TWAEERD L. BabEELRWE & FICR Y £, EEXRERIL, FROT 1 A
Hya EHEVRABLERATLEDN, BFEAFETIEE THEY LE LTz, superconductivity] 1£23> T,
WRET (LA 1Tbh A, BEET, RALE > TV bALT, THESLTLEIW] EE-oT, 0%
BWLTHL] LRDNIZOBVDNENHTT,

JREZIE, KRBT ol L7 ARSI R Y | 2 RSB 2217V FE Lz, 900 TRRERT 2 i fER
IZIFEH B H 0 £ L7z, RIKEN-CEMS OMEF LR S ANCTRY RHY B x2 TR & HIETIEATE RWMEE Y
O, FEOEE L\ e 7 2 b A FOA1I)E & WD FA~ON T OEMR LIRS LE L.

PIERFCIZ, 2NV OEIZRY . MERBRIZHZFENTHE 0 EBWET, AT 4 £ TEAMEEIZA > TH
50 10 4FEM, WEERIENVRCo TEE LA, FEALDHAIT I ELVEFTHEATLE, 48 bBEHLEH>TL X
Jo TTN, B> T KR LEZE X, BB THAWERRH 720 LET, RROZNETOANE LH
LT, fRA—T A O TS RLTIMPEANEDERL TNELNEBoTWnET, 4% LELEIFLALLLEB
FEWLWW=LET,

[ Y 0l R AN AT 3 = TE RN N N



WEMHZESEL T

PYETREEESUIERR  SRIUpEESE Li Xiang

4 7 1 BN THMEFRIERT e R O SR IUIFJERICBh# & L TR L7z LiXiang LB LET, ZoEaREy LT, &
BELEORMESETHEET,

FITHEOHEINE WOBTTAENE Lz, FEO CEAPICMET S HENT, FRHE L) T— A2 L EOREE N
FHTHDHIED, BEAEANRLO T DEBORAERE LTHMOLNTHWET, /INEROBEFEDORIZWHOMTEORR
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topological aspects in correlated electron systems
March 26 2015

S. Nakatsuji, M. Oshikawa, T. Sakakibara, M. Takigawa, H. Suzuki
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[Program]

Chair: Satoru Nakatsuji (ISSP)
10:00~10:05 Masashi Takigawa (ISSP)
Opening
10:00~12:00 Leon Balents (UCSB) :10th Novel Quantum Phase Lecture Series
‘Novel topological phases in strongly correlated electron systems’

12:00~13:00 Lunch

Chair: Masayuki Hagiwara (AHFM, Osaka Univ.)
13:05~13:45 Luis Balicas NHMFL)
‘Evidence for the axial anomaly in a quasi-two-dimensional metal’
13:45~14:30 Masaki Oshikawa (ISSP)
‘Chiral Magnetic Field in Insulators’
(Coffee Break 20 min)
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Chair: Kamran Behnia (ESPCI)
14:50~15:35 Yuki Fuseya (UEC, Tokyo)
‘Spin Hall Effect and Large Anisotropic g-Factor of Bismuth’
15:35~16:20 Robert Kuechler (MPI-CPfS)
‘Thermodynamic evidence for valley-dependent density of states in bulk bismuth’

(Coffee Break 20 min)

Chair: Hisamoto Harima (Kobe Univ.)
16:40~17:25 Takahiro Tomita (ISSP)
‘Strange Metal Without Magnetic Criticality’
17:25~18:10 Andriy Nevidomskyy (Rice Univ.)
‘Quantum criticality, nodal hybridization and non-trivial topology in B-YbAIB{
18:10~18:15 Closing
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7L LT, EHRER) BT 77 4 7~ 2 —DOWE L Z OBERIIBHR ORI OV TR Lz, ZIERENEMVLTH LY
PERFORERIZE > T, MWASABBEHN THEZRBZNE CTh o7, VT, IR GER BT 7 b IA T U BREET M
el B HLEB O FER, KEFIC L) MR RCREBOIUCE B LT 7 7 1 7~ % —OBRE) ] GE A 77) OBas, By
I GRK) 73 ATP OIK SRR K 2 [R5 — 2 —DFEROFEEAT o7z, T2/ 7T 4 7~ X —DOEELRBURIT, B2k
T DIV L TERAF =2 MHE LICEBRT 20 Th 203, OR300 0 < S,

2FBOE Y v a Tk, BAES DNA Ol L 7 A ) 7 ZCBET 28Tz, Li K W5 ixma 7 v
H8 H > DNA OpkENCBI L T TERFBREITV., Eo TRF DO TH 5 Rouse/Reptation E7 /LROFE 7 F#HOT > K
7= W TR 2R Lz, IR (JAEA) (ZEBES DNA O ) OKFIAKRD XA F X 7 22Tt
BURELE D F oI a2 b= a CEMWEIEZ R Lz, @K RO REAEDO 7 +—1LT 1 v 7 & d KBS
DUNT, 10ps O FERFRMFERE T — 0 FaOtm e 217 5 & 5 IR 2 ZBRE R 4R L7z, AR OEK) 1 DNA & &
LCHEIETRAZHE L CWD 7 a~vF U IR EAEDO L A F I 7 25T, MbET A ERWES 7o 1
L—va Y OfREFER LI, Wb, BEDEMBIFORATMOMIETH D | T~ ABIRE) > T2,
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2 HADRYIDOY v a A3RE » REDE v a L Tholm, H KGO IFEPMEFRELE (& AT HPE TR RE)
ZAWT, SO FEBED N T AEBICED D XA F I 7 ADWRERN Lz, ERKOLR)IE. 2B/ ki E iRk
B L TR DMK T2 — b ETOMIAR ED®I A A= ZTITHONWTRE L, BT/ RTFDT T XE g4 F)
FI L CHROLHIBR & @ 22RO IREEZ NS 5 & W) DIXRFRT AT T Th b, BARKRMETRIZS T 7 =2V EETTF R
DHOHBE L, TSNS e =2 b &0 568 SN, & SITYEREL L AW ORLG LI DDA TH -7,

2 ZHOE YV a TR, BEEMWE BT 2B Thz, WK GAER) IR B L iclio s v 75
AT I REZEALET A ZAZIRSFEBR L., FOH T AT —RERIZHBNT, SFEKEEEICH RS DR EME
RFNEEE AN L2 BERKETRIZ. RIS T A AZRO M) 7 2 = L2 R551C cubic KEMBIZ 72 52 & R L.
TERY 7 by —L LCRBIE, HFHKGRIIMEEREEKGE LTHHNTWD BZ KEEFAF Tl &z
L. A2 EB ey ORI AR 2§ 7V 2B Lz, £ THABREZTWE L) REIRE 525
FEFIZHMEIRNNE Th o7z, LLbED 3 SDORKIT, ENHMAINARREEIC Lo TAENHHEME LR L LTERY,
FHROWEBRORE R TREME 2 U S8,

EHEOE Yy a TR, FERRKELSLEDY, KOO Y 7 b~ 2 —WBIZHOWTORERIM T, IIEK WM
X, IEFEFEEOA AV BROERBENRBEBERKOLOTH D2 AH L, TOBBNRL A 7 2 e hiEHELIC
LA, EEK GERED L, F 7 /WS OEIEFEN S, R U R AEECKEEE ORI DWW TRE L, &
WEEEIC I > TV D X T ABMERD 2 — I &L O 7 o V=3 REN - T2, fE2 KK AER) 1F, RO 2o
A FRFICARERZEHM L L &2, 20 PRFAERO L S ICEKIKBIZ R T2 2 R L2, BB O#ETIE,
B O K (D) BAERIED 3 2 Lb—a VORKEE(To T, ARBIITHEROEAED RAL UPMFHET I8, £
D KA A U REOTEREEAI -2 5 BN RSN, BLED 4 DOFRKITIEOER CHEERL /NGRS 7 &
DZVEXTLTHDEEXIGREIDZBARTHY, VT h~F—DFAF I 7 AFROFH LVERES AL,

VB OBRBIITONIZRAY — v a Tk, BEEEOARICENT —~ 0 beL B b7 —~ (B 2 12K EWHE
WHESRIARR) £ T HEFITIEILNT —~ DOREN T, BERE T, BIEERETOHEEAOHRRELANL L, £
S OEFFRE Gk, RARZ, FE)BPET o, RAX—RHFHQ6 ) ITFE 1OV —r v a v 7% ERl>TEY,
RS ) —ZXOEREREALEAER>THNDDTHIUTENTH D, LIS BREE) L T L UThbho,
AR LR EDE LW, VT v 7 ALEFEIPNER L0, BiREHEE 2P0 L Lo =7 O
F L ETHIEE OB IR R M T,

PlED X5z, BEOSFIIARYIZZIGIZ DT> TR, L PHENNE O T —< 513070 BTz
HLbHT, BTOE Yy v a U TREIFRINE & A S e B 1Z ETRR MRS TONZ, UL, BREDF 2 1N HE
FASRDRERICELE L7253 % S22 &0 WSRO F 2 ISR R BRI < B2 530356 OB A EEE < L CTIEN
T2 lick s, HEEAL LT, SMERBIZOMBEGE L0,

HIT, KT —2 v a v FORE - Welfi - B - BEOBEBET, %< OWPERFEBTS X OEREED S # 12 T H
WP, BT, SRR IROMRS . i TR i B O ARG TR, WA AR, ZRITHTRIC,
OB R TRE L,
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15. U= & GERMENT) AL EIRDOT I HEEE Y 7 AT I T A

16. f&H NE— (ERRHL) AR
17. xR #5 JdbkBEL) R EA
18. By 8= GRR R eV

15:

IRV DSTERRS % e S T R Mt 1
iz Tz 3 m o R D =F dUE)
HWAEZ &L D EREDOT AL
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FNWRNT 2= d I Ee— 1 T A AT (7 ik

717 AOEMNEER R EZ H 7259 F—r32 K
BHERBEIOIL 2 AT 2R 77 U VEER O
EDTNORERT: Ca2+t v v JHE

BRI A o — LGB e R TTECH R NI 2455 % 4 1D Al
TR ORISR T DRMERER S L BRI Y 7 b 2 —
HAFIT A

TE T RS NI 31T 2 BRI AL S o0 B AIRE) D A1 38

R L ROCER AR/ T HHMWE L F OKRBRESL A F I 7 A
BB AR RO B D LRI BRI o B CEREDR

H - BIGEL TR IR A A Rk DT i & 5 A 7 A

Pd /R FHOKBORTFEEE XA FI 7 A

MEFEEAS AL AR DS KIRIR P CIALT 5 BRI ENE X &L
D

EWERFMEE RO 1 OB A RROBGHRB L OV I b—va v
RE)—BREE COWHE O DO BN 7220 F

A A T BREN R 5 1 B A BEAR K

B RE S 7 v 7 ey 7 LEARIERT 285 156 O
WEIE AL,

HEMEEIAR U ~—7 7 LR E OBIIIEERER I & 2 DRl
FRZORBRE S RAA RS R OIE L 7 e b ARG
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P.18. TR A& OuRSEEN) TIREFL TN TN T VAN v IR F 2P —D

BH %
P19.  FiE A (uKseiEmsn UF A — U EERRL ZIR SO LR ENEIC T S A
P20. B EF CERBEL) WA K B DR F-IRBC S & 2 RIS i o
P21. < N CGERWYEN) ST N O RIS HERR OISR OB S I a b —va v
P22. i A CROCHERR) RY~—7F I CiA 6T KO B REE DB b
P.23. B &— CRLKBEHET) BERALER 2 S A T AN L BT F R H CARRRAL 2B O il
P.24. i HAE R ZESIVERIBRRDONE Ay — VT8 Fy Ialb—vay
P25 Il fE GEXPPED) LSOOG T TORBEMEE S R DTEREZEA L
P.26. = EF CROTERR) HPE TP RELIC L D 7 ) X A LKIIRDO I 7 XA I T A

VI Y —LEMEDRSTIT 1+ T —

ey . GRRRZERFBEE R FER B R )

DTN RITTLRONIEEEEIED Y T M~ F—, ZDY T M~ Z —%IEFHRIEICT D LM 200F, 2
NWETY 7 b~ & —BEoRMER IR D 7 B CRE AT E M T C & 72,
—F . AIBEPRNBATH, REKR T AWERSEENNE THERETSRIZ, BOBZELZ ENTE S, 20D
KOWRIE, EH, T T 4 T F— LTI, FRENERIL L TWD, R THREND HE 54 L, AR 5
TdIZiE, MHEPOT R — G E BB LI TH Y | ZORITUIRINCIEF R L 72D, £, BOBEIT 5 EHEN
SHEFE SR T, R TIER LN, BT - BRRFERBC, FRREMESNHET 2 2 8Mbn T, o
NoOBRIT, EESTE—F —OHEARSHIEN, HA5VIFATHICHEREN-BEEE#I o N7y, eo
FIRACTBMSIND Z ENFEW NI o TET, Flo, 77T 4 7w H—%ik T 5 HRAIL, R OHE 2 & Ot
ERLECH, V7 b~ Z —HRROEFHE~OIIEE LTCOME LIF->T0D, TOEKRT, 7774 7~F—F, V7
M2 —=nbRAEL, EMBEOLRE BFIET A0 2L F 5 2N TE D, i TIL. IFFERBEFZOFOF L
WETHDT 7T 4 T~ X—DFEREHRBOWVTHENT D,

<BEH>

[1] T. Vicsek, et al., Phys. Rev. Lett. 75, 1226 (1995).

[2] M.C. Marchetti, et al. Hydrodynamics of soft active matter. Rev. Mod. Phys.85, 1143 (2013),
[3] H.R. Jiang, N. Yoshinaga, M. Sano, Phys. Rev. Lett., Vol. 105, 268302 (2010).
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PFHERR Y A — NIH O HHRE TG L EH)

e b SERE, DN GLB. B AakE] L Offi)Il IEK
CRERTE: « RFBEEFAHITERE, 1 IREIRNL RS - KRB E MBI ER)

AL, HCHIEDZETAC RS LT\ 5, T2 Fr & IA v OBAR(T 7 b I 42 0) OB Rt —ii%
W EI Uiz, ANEZETLEZAEY OB, IBES 0O e AL L, 2 ZICHDIAEN 2SO 51750,
Ji% BT LT AMIEROR Yy N =7 DBEREN TV AENAMLN TV, I, WETICFEETET 7 F &34
VUOMIEATE—S —Th Y, MIEEOERIZIT 2 ERDOIEE L THFERNEAThH D, 20T 7 FIA v amit
HIZR B TRAUE, TN EIRAEIRICACEA LT 7 Fr b 34y TR S, BBRIRoE X1 Th b, =
DS AL T NI 2 ME 2 F > TR 0 . ISR DDA BRI W TR TREN LR H - T
D, Hxh, TOWEEFIMT 28 TT A= EB 2 FHRT 2T VREME L TE (1], AL 77 hIF T oM
fath A X DZEMICH UiAD 25T LR OB < @IS LV Z BEE TICHEME L. ESZ0X A I 7 2% ET 5 FIT)
L72[2,3].

<BEXW>

[1]Y. Nishigami, et al., PLoS ONE 8(8): ¢70317. (2013).

[2] Y. Nishigami, H. Ito, S. Sonobe, and M. Ichikawa (submitted).
[3] H. Ito, Y. Nishigami, S. Sonobe, and M. Ichikawa (submitted).

BB E B2 1 2 A EMDIE TR S X

KB KA RS BEARTZERT)

HEZ YDA TH D MIBOFEEREIL, ZODWERME (A A v v 7 b~ =) 3B - IEBRICEiB S h
HZETRET S, Y7 b F 3G LTERIZ, 20, HBLLIIERIBIOSET 22 L 2R 35720, bl
UMM - P IR < BLLD THIREE R B CTh D, 2 5 LI FapRiBIC & 2 Ml P EREE Tl BvF
MR T DRFH LD FEATE R T b 2 B ORE AN TV D, 2 ORBIBRE OB 2925 2 LT, #iC
HIEPHES T A U T 2 FEEAR 22 F2 8 1) 0 Al 22 B ) AR R 2 280 2 Z LA C& 5, 2T, BRSNS L,
Bl 2T — 2 — T2 VXS ED ATP 2 KGR L TRz 2 —2FH U CTAERHT IR O Z L 25,

AFEB TIE, BRI AN TRUC/ER L 722 & TODAIIE R 7 A2\ T, fRElBu S B Ml T o 2 & 2 5E56E
T 5 L& BT, VEZMOITERE S E ORFHIZRMEE (Levy) 2RO H O (Gauss) & IIARBEANCRZR D Z L i) T
e & & & RO NP ORITHRARIROCFHBERBEI BRI NLD Z L2 WmET D,

<BHW>

[1] D. Mizuno, C. Tardin, C. F. Schmidt, and F. C. MacKintosh, Science 315, 370 (2007).

[2] D. Mizuno, R. Bacabac, C. Tardin, D. Head, and C. F. Schmidt, Phys. Rev. Lett. 102, 168102 (2009).
[3] ZKEFRIr. HAMPREEEE 66, 276 (2011). (pdf:http:/sleipnir.sci.kyushu-u.ac.jp/mizuno/index.html)
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FESy T E— —F U NE F1-ATPase D 1 3 ¥ 1 F IV A

i [T CROXRZ: TR ERS L850

F1-ATPase X, BEE TV ZIZERE AR ER S > oG 2 £ D, ATP ONKGHREISIZ & b 72 - TREIEEF23E 5[]
A E—4—ThoD, BRAZ, T TV EEEE IFMENNL LD TH T, BllsFE2EET D &BETY v 7R ExR
T Do NVT EFAT DABEEALIIEE Y o JITFE L, 3 DO 120° B XICHLET 5, F1-ATPase 23384
F% bV 213 40pNnm, 1 BIONKGESS S 72 D OEELA R 120° TH Y £OEHEIL 80pNnm & 725, Tiuid,
1 4510 ATP K53 R H45 55 B HT 3L ¥ —#) 80pNnm (=20kBT) (ZVEikd 5, Z OO T RV =BT,
FOS D@2 BT 5, £, 20T —F —Z2@HIcyEliE S5 & HHT RV X125 > T ATP 84K &
ND, ZORONZRVX—EHGEE, GO RN AR T CldZe <AL - EPEIC L > Thikx 2058
PIThNTET, HROBR FETEBR LI-A— —E 2 —33EE 203, F1-ATPase O EEARM 2B A/ LT-1%.
BiED N EHNREEEE N Oy 7T v T LT LIZU,

Y—&5r TR EEENIC BT 5 DNA OEBRIKEIFE)
Li Xiang (B RKZWPERFTERT L2 ILAFTE=S)

TR0 Y~ —¥ik 72 & D@ sy HEIEN COME OB ENT, SRWE LM E OB AEERICEZ Y, BHE
Wi CToFEERERRD, TOa=—7 RBINZEENIT, FAVEKKE., VA AR o~ 777 10—, FEMOHR
Bk L, FThRA 2B TR STV D, FVERKENZZ AL DISHOT T BELAH < I DNA 2280
R EMEOY A ZBECRIH S TS, DNA OUREIZEENI S L TE L DETAPRBENTWS S, EBRFERE D
TEHER L DAL, RIZIZHSITHES I THRN, 1

ZIZ T, BRI TIETNRR Y ~ — IR OWEE T A —F —Th HEAHEGESR Y ~— 5%, 512 DNA
DEEF 2 RN L, M8 EHEEN TO DNA OEIZEE 2 30E Lz, £OfEE, DNA OBEIEIL, £ O#HE DO~ X5
BEBEHBEEOB TR TE 2 Z LWL NICR o, NFEBIEIIAR Y ~—%IKRH Tix Rouse £T /L, F/LHITIX
Reptation €7 /L & —E L7z, — 5 T, FEBEIBEEIIR U ~ —EiRH - Z VR 57, AR O EMRFME %7~ L, Entropic
trapping model O Tl & FEEL U 7= 2827 L7e, 8 B #EEN COKBIZFENIIAMN 720k 81 28) (Rouse/Reptation) & =
b B —fERED 2 DDA T = A LRI STV D Z LSRR STz, 2

<BEH>
[1] Viovy, J. L. Reviews of Modern Physics 2000, 72, 813.
[2] Li, X.; Khairulina, K.; Chung, U.; Sakai, T. Macromolecules 2014, 47, 3582—3586.
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IKRIE SR U 2R TOY A F I 7 A LHERESEDT

BN PE (R I7MEHE - e —A, JST - S 25509)

AWFFEIE, P IETERELZ VT, BAES DNA OKF EERERBIRGRMEOMAZ B E L TiTo7z, ZiE
TOPPEFIETEMERGEL SRR L 0 7o 2 2 b= a Y EMBADE D 2 L TUAERD T OKRMRLT A T2 7 ZAOWFE 21T -
T& oo BEDTFORMRLEA T I 7 ADHIETIE, THEFEMH D Z & T, "D FOBEDL EN0n5" "RB L RAD”
EWV) HEFORFORTE— L L L TORERETED LIZIENT 2 Do R 72 PEFHELO SRR T — X OfTIC o+ X =
L—a VEERTDZ LT B OMIE TS S A ) 7 AOMIT 24795 L) LB & FR A MREN - EAICES
SETTITED TH D, ABEERTIE, PHEFBEL DTV Iab—va VEMDEDETFRIC L - T, RS F O
REZ XA DRGSR D A, KFK & ORI EAEH CRBLT 27 2 B L 7B >V TR T %,

<BEH>
[1] H.Nakagawa et al., (2010) JPSdJ, 79, 083801
[2] H.Nakagawa et al., (2014) Phy.Rev.E., 90, 022723

— T TIEICEBYUNED T+ —IVvT 1+ v T

mfl B GRAEKRS: - ZocE R 2R SERT)

BRI, T U A VOWE ERFOEMIREEN S | —IREFNC LV ED B S B S BRI T +— T 4
VT HMWEERFD, XURTEDT A —NT 4 TR, XU BEOBETRRCHMT A vl SESERICH E
B3 5 HE AR CH D,

T4, David Baker & David Shaw &5 2 AOAIZEE D, ZORBICEE 276 L2255, Baker H1d% /37
HOEETHRT A 2RI L, FREEEOT YA b L72[1]. Shaw 1%, 4Ky FOERR D4 78 /155
BAEFRICT2HEA~ VU EFE L, Hx RRIIEAZRT CND[2], 4%, KEBZFHEZHWCTT +—LT 1 v 71
WEFRT D E LI, FURIEOTYA VIR ERT 5 L THEIhD,

Terxld, Zo O BDOT =T 4 v TERE, DT LUV TEBRT A0 O®EREEED TN D, ZTHE TS
NCEY, +~A 7 e BORRSRIET 10 X VBREDO—5 TRRSIT — X OBENREL 72 o72[3], Frx BHILMIC
LB o N7 EOMPECOW TR L. SHICEO XS RIED TRIFRED, L ARBIGNE A2 & OFFEZ fefik
L7720y,

<BEH>

[1] Siegel et al, Proc. Natl. Acad. Sci. USA. (2015) asap article.

[2] Piana, Lindorff-Larsen, Shaw, Proc. Natl. Acad. Sci. USA. (2013) 110, 5915-5920.
[3] Oikawa, Suzuki, Saito, Kamagata, Arai, Takahashi, Sci. Rep. (2013) 3, 2151.

38 IR R RO TR = «xxnmEEH N



UVH—EALVPRIZREITZ7OIF UMEOI NI MEDY L1 FIV A

A M UK 2R A SEA))

BRAOENIZE T DNA 7 a~F v EMEND X V37 B L OBERETER L CREEICERRE L CTREL TV D,
AR MR T OREENHE SN EEOBEICE £i115 DNA EOBEFRENIMHIND 20, ZJe~vF oo
WIETAD X A F 27 ATEBREREOHIENC OV TS ETEETH S, Vo h—b A M HL LY v~ F s 25
SEDZLNTEELTHLNTEY, /7r~vTF v OEARBATHLX 7 LAY —AITHAELTX 7 LAY — AR LOR
ECHAMEAZ2ELSE 5 2 ENBTFHEBSE[]° NMR2)ICL > THESNTWS, LiL, ZhO6DFERTR 7 LA
V= DOWSEBCDZ AT I/ A%BH ZEREETH Y, 72 H1 B3F2 C RGO R WEMEENL & D & 5 I[CEEfFIC &
HELTWDONIBHITE T, 2 TAHETIIHL X7 LAY — 2G50 LT VERE L, HTEhih%
V2 b—va T o TEEREBES H1 O C RIGEMINL OB & 2t Liz, X7 LAY —ALIEDNARE X hray
BRI OTHEEEZRD, BOX 7 LA Y — A~ BRD DNAEILY 7 —DNA EFHEN S, 2 =2 b—v a3 OfE
B, H1 O CREMENITIX 7 LAY — DB LTS Z2D Y 1 —DNA IZ#A2&, DNABE A a7y
IR BEMWEELFEST S Z L3brole, ZORRENL, H1 OEMEAIZX 7 LAY — ARG DERE S A 7 2
7 ABWTEHEREEZFHOZ LRSI,

<BEH>
[1] F. Song et al., Science 344: 376-380(2014).
[2] B.-R.Zhou et al. Proc. Natl. Acad. Sci. 110: 19390-19395 (2013).

T EELC LK D@0 TR0 1 F I 7 A

b AiRRR Gl R 7 517 SR T)

WAEOFHAEIF O EICfEn, @ EOMIEIT SV 7 ERELS BARDZEDPMBNTND, T AEBIRE (Ty) [1].
BUIEGR I OISR AFNE, bulk Ty DL T CORBEN [2]7e EABIE L TR OS5, FRHIA T AERBIRE LS 5y 1 MR O E
P EMICER L TWD D, o TEED T BT 20L 2 E TX#R - PR ERE, =) 7Y A M) — &
70— TS, FEENRLICLVEHICHRNONTE L, TOME, RLEMAESTO—2THERY AF L
(PS)HMED AT ITEE B DI BN T SO T 5 Z BB E e oTz, BURIIC ED X 9 72 A =X LHMEH
U Caoy TR DR 7 Ty ZZEENZED > TV OZET2HRIIRE LI EETH D, 7 AR EEITIERE 2
B TER LD I FMEERE Tl BMBIR TH D, T, @ THEIRO T %8 % g 5721134 1 )
U AR EFERAINCAT O BB B DB, 01 LoD Wb D I T a R — R B iEE & EBRIICH S T
THRMMIINETIEE A EITOR TR, 22T, 2O L5 k& BT 2 72 e 7 HGEL 2 R L gy 7
DHEAFT I I ZRNEEATV, @0 THEED T 7 AR A B L7z [3),

<BEH>

[1] J. L. Keddie et al., Faraday Discuss. 98, 219 (1994).
[2] G. Reiter et al., Macromolecules 27, 3046 (1994).
[3] R. Inoue et al., Phys. Rev. E. 80, 031802 (2009).
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BBRL T3 — MK 2 F ) R DORIREEFNA A—2 2T
EH O OUNRT o8 E e Ehr5EeT)

EBRET/WRLTEZIICD ETHF MEHE, 7/ A XICHRT 208F ORFNB L OB, S E8E xR
TAA ZEHABFE SN TV S, FTHAeR T/ ERIC X 5 RET 7 X 28 (Localized surface plasmon resonance
(LSPR)) 1%, ML ISAOWHIZBWT, ITFEREAO IE LWIESEF Th 5,

AT 2 TR O - 72 8RR 7 (AR 5 nm) 36 L OBHKI 1~ (BAE 10 nm) OZIRIC A CHEfb & 2D 77 XE U F
PEIZONWTIFEZHED TN B[], TR T /b X R miEEE2 7 U, SOKAmEICERT 5 & BRI 2 kookiim s
BT 5 [2l ZHOBRT>— M Z2EEEmER S LTHWS & RlEh 5 10 nm OFEE T O B KR IR BY I8 61
WENRDBN D, BT T e U HROENETR &1 0 ZERIERESMK T Lo, /7 kb Lo A A —
DU e WAEM O RRETTIT O T E N AIRE TH D, THETIT, @i CCD I A ZIZ X 2R 1 Dm OFLE— ABERICH
T, 30 ms/frame O FERFRBIZE T, 160 nm DZEH 3 AFRE & MERF LoD, HOLTRE 2 45 LIF 5 2 LIZE LT 5 (3],
RIEDES L LT, JRBRF & OLFBIIET, MR Rty — MR RICHSE LT lila 0825 S0 & 5 iR REBLZZ 1T Rk
WL TWD, SRIFIET T XE 2 FCORMERRRFTECMEBIEZE LT, 7/ RECBT 20744 F I 7 R
B 22D\ EEZTND,

<BEH>

[1] K. Okamoto, B. Lin, K. Imazu, A. Yoshida, K. Toma, M. Toma, K. Tamada, Plasmonics, 8, 581, 2013. A. Yoshida, K.
Imazu, X. Li, K. Okamoto, K. Tamada, Langmuir, 28, 17153, 2012.
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2K0F ) B EOXRTF REHCHRBIML : XM A -2V 7 bo=s 2R momtk
oK B RO TRRFERF R Atkm 0 TEEX)

AW TIZ, 7T 7 = R TRENIC B OB LT DEIRRESTTF FE W, T/ B E A AHBOEEG S AT
LEMEL, R M4 - =L b= 25B0EZ BRRLET, Txr OMRETIE, KET Y hrRFEOYY
J ARG E & OLFRFZEIZBNT, "M A2 B F NI TIWEEREHNWTI 7720 - 7977 74 MIFRRMICRET DT
B I2END R XTF R 60, BIRLE LT, ZDIHD 1M, V7774 b RICRIFI 7 v @7/
DF 7 UA Y —ROEICE CHBHMET A Z ERBRENE L[], ZOXTF ROT I /BRSO 2 sEb 2
LItk - T, XFF FOH ML ESIET 2 2 EBARETT[2], ITHFEIEL, ZNHOXTF REHANWTAAS A2 —D
FREH 2 EN TV ET3],

IO E I LICHESYE, BIETIE, 777 LAOHEA O 2 kT / Mk ETH OS2 7F RO
FITHI LE LT, Sl TIXZOREOPMEIZ DN THERWIZ LET,
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[1] C. R. So, et.al., “Controlling Self Assembly of Engineered Peptides on Graphite by Rational Mutation,” ACS Nano,
6 (2) 1648-1656 (2012).
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BTG 2RI U Z258ettasas Sk o A1

TN 1T GRAERZEZ ST E R A0 ERT)

AFTEIL, KRBEEMEO S FEAEROFHIE RO A B L LT o7z, 13l 1:n=2
ToRBIRD G FRERE, D FESERIENE L O FRKEBEICHRT 2 85 7 4: n=5
5: n=6

D FBUC T B A AT o7, 5 HED ¥ L FEEK 1~5 1B 5 Rl
TR ATV, MREEIEOBLEN B B L AT 4 A0-CONHC14Ha 848 A L7 C14H2eHNOC O CONHC14Hz9

EE¥ 6 ZHBUCAIR L, €OSFREEE, il L UM ERmIEICET %
et (I
e 2~6 13, K BRIV, B —2 T L) —ikiniH (Coln) #o 278 L O

C14HgHNOC CONHC14Hag

Teo ALEW 2. 4 BLTV6 D Coln I TIE, FFFEBEMLEORBENEL — e 27U
VANDLHEREI N, 6 1d, BEIKTE LRt E R L, FE - BIEREVER
A v F U TBRG R LI,

6
AHARTHW=2F

<BEH>
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[2] Y. Yoshii et al., Chem. Eur. J., 2014, 20, 16279.

[3] Y. Shishido et al., J. Phys. Chem. C. 2014, 118, 21204.

HMLWHEREZAT SnETRY T I —

B Fi GO TERT BHRLFIIERT)

S ETHLRWEOWIE L, TOWEEZRENT DRIFNKE T CTh 5, #E5TIUL, FrifE R RITIsig, Hitkie
AT U2 RERAREMZFLD TV D, Hx It HDHEDT 4 A7 Ry 1 03%MEt la3d ICBT ¥ 2—E v 7 HHEE
AT % LWV I IBEITIZE A LB ORE RO L2122 I W< OO HERIEORRE & £ D OREE A e LIk
B, VT I H OB B E R L,

AFERTIE, Fa—E v I MERKT DT 4 A7 RS FOEBRELBB L TRHLE, (1) ERIICE, RAS U HEEE L
RDFGE, (2) 20 X BT — & OUE LEEREMIT, (3) ZORRIALMNT/ZR o7 Cub MEEIZ OV TR~ D,
SIHIT, ZORRANIFENS R Lz, ZHE TOSFRAEDOFEMRICY TTE S RWHBZRIZ OV T hifm L2V,

<BEXH>

[1] Discotic Liquid Crystals Stabilized by Interionic Interactions: Imidazolium Ion- Anchored Paraffinic Triphenylene,
J. Motoyanagi, T. Fukushima, T. Aida, Chem. Commun. 2005, 101-103.

[2] Bicontinuous Cubic Liquid Crystalline Materials from Discotic Molecules: A Special Effect of Paraffinic Side Chains
with Ionic Liquid Pendants, Md. A. Alam, J. Motoyanagi, Y. Yamamoto, T. Fukushima, J. Kim, K. Kato, M. Takata,
A. Saeki, S. Seki, S. Tagawa, T. Aida, J. Am. Chem. Soc. 2009, 131, 17722-17723.
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L2 AHRE O 2 FI U 7= H R OV DR E D5 1 FI 7 A
EH gt GRUUREFERRE TERIPERD

T AN S BN 50 77 VORI R WEEE D 5 — 5 T DIBOHBBEI D L 5 IC—E &M T CHRBIITEIIR Y X A
EITOH L THRNEE) 1) ZBH% L7-, Belousov-Zhabotinsky (BZ) JisiE, WifE] U X LRZEM 2 — % H 3K
WABHTCHRESOLNE LTELSHMBNT WD, 20 BZ KinE., &RMEEA (LIRS LI ZVNTEI &I L,
FOALFEZ RNV X —% JPFET IOV BT D0 Tk et 217 9 Z LI L 0 ZF Ao BN 22 i EIGEIREIC @ 0 T 8H O &
HIREREZ b 2 A9 2 S ITAREh LTz, 1996 EiCHd T Z 0 THEWES 7 V| (self-oscillating gel) Z #A L[1]. LAKE
RIEBNIIIEE ED TN D, EEEET 7 Fax—% BEWEEE S AT A BIMEEIR ) ~—7 7 K, FHRES
HPEZEAL A fF O BEREMESR 7R &, ReZERIERE 2 © D72 72 B B REA BE~DICH R 23 A TV 5 [2], E7-bFETIE I
IVHEIE 3]0 7 WABIE [A) DTERLAREY A 27 V%48 0 I3 i3 AB, ABA, ABCBA 7 1 v 7 LB G EOAIR, Hifalkic
Rosd L5 2 BAHR 2 B A 7e " HEEMEEOER & AR T H4UE T 7 VB DAIRUC D) LTz, AGEETIZIZ b0
B ORFE AN T 5,
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[2] R. Yoshida and T. Ueki : NPG Asia Materials, 6, €107 (2014).
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1F VBEDF I EEY TR FIVR
W &, BT FRA- RA Sl ROCRZEWPERTIERT - BHIR P B Ak e fi )

A F R b S BEOIRERRZS T TR OIEH SN TV ARIKTH D, H—DAFHEYETHHIC L b D
T BB TR THY . TNBBBREN LT T ABEETRT, 44 RIEOEA A%, A IF4 Y — VR EDa TS (E
BT T IV FVENRES LIciiE L &0, A AV IRIEPSHEIRERNDOIZ, 2O a7 g LA A nbR oA 4 M
RAA TR NVEPEE ST N A A UREREEE (/7 #5) 2TBRT2 2 Thd, bHAARAL VHIZHEF
A EEDNFET DO T, A A VR, H—RORIETHDITH0b B9, K - il REIEEFRO X 9 2k EiE
EELOWRKERRZ D Z L b TE D, LFRORREFRIFZIRIRIZ T TR < A A IR RV, S FRR
T Faz—F—7p EOBREMEME L LTHRWCER SN TND, BT, ZOA T UEEOHEE Z A F 7 A2
H LT, B8JECH T IELOMIE 21T > TE 2[1-8], E TIX, 7/ #il & ZhICHRT 2BV MO 2 .0, 2
IWETOFHL OWFRERNT 5,

<BEH>
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[2] Y. Inamura et al., Physica B 385-386, 732 (2006).

[3] O. Yamamuro et al., AIP Conf. Proc. 832, 73 (2006).
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OF TV BIVAIB LT % i 587 R Kk

EH NE— GEEDAMFE SIS T/ 2 AT LHFERM)

DRI ORERI G & U TR AR o CE 2B i & L TiE, #fx 23 oS 4 B CHEBRICERR T 2
b MMRKEOBENRBESRET VR ERY H DL BEERR EOMOWIER L OB T I ro—REx 6
TLERENBTOEND, AWIFETIE, BRI CNTELRRE 2 TEAT 2 % 7 VRS GRS FRIED R0 L7255 72
DURER) D3, HOAT RN DR DB AR TED K S RS BT 2 0% . Bl I L - CEam T 5.

BMONRUNEFETHF T VIREE, 2 VAT Y v 7 7 —MEMETN D, RSB O RIEA 3 ROTHICELE L 7o A
TeRRFEFRZE NV TR T D2 ENRMLNTWNS[L], DL I 72X TR EHENELFIZHTLADD &, 2L DHO
CIFEITH B, KA ETEEA REFHEIEDERIND Z L2 RWE L2, ZOHIiE, TFERHIC X 7 Vi
PEETEDIFAENER 2EDTWD, IROBIEETH D AT — I F o PERLAFY AT ARKFbEEND, HH
BdIUE, ZO X 5 RBRFPEE D FRIER 2 5H5H L2 O TH BT 5 (3],

<BEXH>

[1] D. C. Wright and N. D. Mermin, Rev. Mod. Phys. 61, 385 (1989).

[2] J. Fukuda and S. Zumer, Phys. Rev. Lett. 104, 017801 (2010); Phys. Rev. Lett. 106, 097801 (2011); Nature Commun.
2, 246 (2011).

[3] J. Fukuda and S. Zumer, Mol. Cryst. Liq. Cryst. 594, 70 (2014).

BB Z W01 BRi1 O s

xR e (EHRERY: KRB TARgERe ISR E )

I~ Ty 7 BEIER S T ORBICRIEEEORFF 2 b o e R RTRATH S, ZOX D RBEPE P a v A PRF23E
PTG R AL ORI S O LAV & o TREF-IICIA 2B EER 2B, B OF IR EAnWean A FRE
ERRDIMEZRT, [1] B TIEYA T I 7 ZA0BRP L BELERDIRO TEY . TO—#l& LTRET Toan A
R ORIERVKBIN T B, [2] ZHUTRITOE Y OBLMIERIEMFRICETL Z L2 LY | e 2B ORLFTh-o
THZOEFEOERRMEEN IR0 Z L THBEIZAREL LTWVD, i, FA72bHIEZ OEKKEBRITIHERHER
KR A M E DR TR A TS, &2 BIEU EOBEZERICHIATT 5 2 L1 X » THRAFEE S, it
NOFTORA DEBNZ OV TR L Iz, FRT, BIEIC K - TEFRRICES > 7o an A PR, o Tl
LT ERLFERDOL D REHTLH I EMBIERIND, S HICEFEORCBEMEBIZEITNA T, aa 1 FER L TNICE AR
T ZRTICBIER T 5 2 L il AT, EOMR. MROTAUTNA T, BXIKBIO RN 7 AR E PO OIS E 70
EE)DO A = A LCEHERERZ R L TWD Z LB LN TEE, [3]

<BEH>

[1] H. Stark, Phys. Rep., 351, 387, 2001.

[2] O. D. Lavrentovich et al., Nature, 467, 947, 2010: O. D. Lavrentovich, Soft Matter 10, 1264, 2014.
[3] Y. Sasaki et al., Soft Matter, 10, 8813, 2014: Y. Sasaki et al., Langmuir (accepted).
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AV U e AR RE RN D) A7 |4

Bo fEw GRRWVERT)

EARBEIC P E N TRk 2 BRTER OB/ NEE RS D05, F6OTRITRE 2 %4 EBIIIZZEL L T D, ZiLb DR
BRODH A=A LOMPE B E UTIHFREZIT> T D, it EREIZRAET 257 F7KkD BAR RAA U &2FOX
URTENRE L Boho TS, WaE RAAL VISR ER 720, RAL k> TIREEZHIT TF a2 — 7 RICER S
D, LML, ZOBEBEETEL LS Do TRV ENE N, B2 ITHELERA Z AW -y 2 a2 b—va it k-
TIDOEDBREMP oI L DA EMFE LTz, BRITICEEOS &5 27 T, BEN LIHAEERAT, #I3E
AT %5, LaL, @EOHSHEE B0 ZOESIIHBOREEEGT D 2 >0 1 RTOESITHMNTEZH[1], £7-.
CHNETOMETIIRICH > T ARMBOALNBEBEB SN TR, BFHICHOVARMEEZMZ D Z &L TFa—T MO
BAF I ABRRKRELEDDZ ENyhoTz[2], FHERIEOMHEIZZHIE C B LRV, EART TRy b T — 7 ik
NEENTDHZ LWL o TTF a—T BRIl SND, Fii. 2 X7 BOFEEIZL > TF a2 — 7 ROENIEE R SR
MH—RRITHOR T DD L —FEIINLHRDE HONRH D Z ENERIMICHESNTWVE[E], ZDOLI%Rxy RU—JTE
R —KTHDAREMENRE 2 b D,

<BEH>

[1] H. Noguchi, EPL 108, 48001 (2014).

[2] H. Noguchi, arXiv:1503.00973 [cond-mat.soft].

[3] Y. Tanaka-Takiguchi, et al. Langmuir 29, 328 (2013).

44  EMIE L OB SSBE 25 creresirreirrmisrserse s e s nnnaran TE RN N N



ISSPO9—2av”

WE - MEIBHRE & SZ A D FE IR

AEs: 2015468228 13:00~19:00
B ERAFHOELX v UNRERETY TS5/ FZBMTR—IL

REE W K VR BB B RE BA MR UK
WA bR UK

KU =7 2ay 7R ARA R IR - JERERL S &0 X O \CEERERBE ORI E T 202 & S BLETBUR & Bk 5y
PrzqTu WERENTIEE (ISP ERIRRBE O AT E R 2 R 2R 2 120 2 L RIRRC. AR OB AEINTE~DOFEE
Ll Z LR L TS Wz, ZORBRE ENEFITUTTH D,

PR E -

AARDHZ « PEFE - BRFICE > T, BNWE - MBOREPEETHL Z LIFE I ETHRY, TOLDICKREL R
D &I D HFFEEBIC 30 1T D SEIm B AP A SE RS, EERICANTIEM SN D ZEDNEEN TV D, 4 HORE LWIE
WRIUT B> TH, HERRIBRE MY AT TR Z2 BT 58 2 BHE TR, BRI SR Th T D, PESED

EHEDREOTITIE, ERRAICE > THEE TR RIEN LV, EBE IR A——ar Ea— 22 EDli
R AWIZIENRE R HEBEZ R L TR Y . 20X 9 2B EARCMAIR 2 B AR 8 2 kR IS SR 35 2 & b T
HETHD, AUV—2 v a vy 7T, BAERIZIE, ERIOEERRRED &0 XD RN 2o Tnbin, 5% L
DEIBRFRFHT L —7 AN—=PNROONDE VI EBTORMAE 1 D& U, 2R R0 R 2T 78
ISPEESERIREDIRRIZ EDO L OIZET D2 E WO SR TORMRZH 2 Ol & LT, PESERIIVE & AR - LR &
A T2y 7 IREE A ERR RN Y R e E LTl 0, ZHUC K> TEROWE - MOEBAZE & BRI A OED
D BHIHREIINL > TEX DR L LIzvy,

e

T—7vay7YAIX 98 AOSMERHY, T/ 0 s I AlHDH LI 9 DOEHMNITONT, MHEICEL> T
BNFTRD LR OBEIRE 2335 & & blo, WIERRITRCLEREEOTICS DI, WEmEF OREE )
DRI FRZAT R, ZIUT K > TOREOEFOKAEL @b LEFIRORBICERT L2 HENE T, 7 L0
IFEHER L OO BPHIEIZR 5N TWD Z L &R LI,

BAOE v a Tk, FEREORNEMIC 0T 7o B AN ORI & 4 % O 2RIBSIC BT D 4 Db oTo, BAID
FHRERE RO I, @y THEID I 7 v 72 i&HiliE & A A2t a2 51 X 12T e R S, S 6I2, BITEEITH
Do FHEE S EIIET 2 2 LI X 0 EHiR BB HE OB A B ImPACT 7 r ¥ =7 MIOWTHli b -7z,
for < HT S IAC RS R Tl B B LS HSEHCS 2 T [ A S AR R BR (s 1T D AR ISR D EEEMEANE R B AT, E
ERERMENEICIBWTIE, T - A A BERFRDO I 7 n RN KE RHETH D 2 L S, IROARMBIRIK
OFE T, GRS L COSKO@EME~OBETIZ, T/ HEOHIENHEE 7o o TV D Z ENBMA SN, E7,
BROPEENEERAICHIT 722 < OFEICBE LT, Yo I 7 o ig lifig b et - e - BT IS - SRR
&R OFFRA~OER IR T2, Z0'y v a v ORBEOMBFHEROMRETIX, BTHEMENCE RV
FH)ZAND Z EICE T, H LW E B & EFFEs A shic, 7847 7 X2 IGZO @ TFT Tii, IGZO (K
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9 5 9 e 5 2

R < Rk X BRE DB & SPring-8 1281 5 i D kA
HIf : 201545 H 7 HOK) & 4 ~Fig 5 I

5t : YEREFEiACES 6 B Kal i E(A632)

ETIEL YN

i R e R O e — L > MR E R L & —
EHE:

BUAE S A C B R B SEIR O T > v a MAE o TR Y I bIEEAIENT I E DO TE 0T EE LT X
I IR BEE > T D, K X D HEAND L WEEMRT 2RI LI, (LA IREEZ =R L T
ME T OREBEES M E 525 2 LN TE D, MXBROBHVRE I E LT S5 10nm~4L 100nm F2E TH 5720,
FEDEL LT VEIZBIT D VIR 7 a—7 L LT, AR AE O < HEXEREBE /7T e—7 L LT
B ZENTE D, FES - BSOS T TRETE S, MEEREFELLTVWIWE THRIETE 270, AIE
REICHT 2 EENZ2BRENDH D Z L LR TH D, DL, 1990 FHMHL YD . MRV ¥—ofifdeb, Rt
OFIM, XA CCD OFA, WEr~ORE L, HRE Y — N3 THRXBIELS T EZO D N TE T, Kl
#Cl%. SPring-8 BLOTLSU B AKUNIET 7 b AF —3 2 CREMT 2 BESMAER X RSN TP = s Mo
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The spatially-indirect exciton condensate (SIXC) is an interesting ordered electronic state in which coherence is
spontaneously established between particles localized in separate two-dimensional layers. To date SIXC states have
been discovered only in double-quantum-well semiconductor heterojunctions and only in the strong magnetic field
quantum Hall regime. I will discuss some properties SIXCs, commenting on their counterflow superfluidity, their
collective excitations, and on similarities and differences relative to superconductors, easy-plane ferromagnets and
anti-ferromagnets, and the standard model of particle physics. Finally I will discuss the some recent theoretical work

SIXC states in bilayers formed from two-dimensional materials, which will hopefully be observed in the future.

[FERTFRT]
Allan H. MacDonald #d&id, 7F - ARKFEA—AT 1 UIRICRAEIERE L, BEMERERICIT D BB OB R 2 8 L C
IonELE, BFAR—AHR - AV b= R - FT 7 2k POBERRE L E LT, WIAWET —~ TlEE
REBEHTONTOET,
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B« BiGRf > 7 4 —< )3 F— Holographic quantum error-correcting codes: Toy models for the
AdS/CFT correspondence
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#ffli : Dr. Beni Yoshida
g : California Institute of Technology
i

We propose a family of exactly solvable toy models for the AAS/CFT correspondence based on a novel construction
of quantum error-correcting codes with a tensor network structure. Our building block is a special type of tensor with
maximal entanglement along any bipartition, which gives rise to an exact isometry from bulk operators to boundary
operators. The entire tensor network is a quantum error-correcting code, where the bulk and boundary degrees of
freedom may be identified as logical and physical degrees of freedom respectively. These models capture key features
of entanglement in the AdS/CFT correspondence; in particular, the Ryu-Takayanagi formula and the negativity of
tripartite information are obeyed exactly in many cases. That bulk logical operators can be represented on multiple
boundary regions mimics the Rindler-wedge reconstruction of boundary operators from bulk operators, realizing

explicitly the quantum error-correcting features of AdS/CFT.

This is a joint work with Daniel Harlow, Fernando Pastawski and John Preskill, arXiv:1503.06237
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B - MiEeE 2 J— : Spin singlet order in breathing pyrochlore
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Pyrochlore antiferromagnets are a typical example of frustrated magnets in three dimensions. I studied the S=1/2
Heisenberg model on this lattice and found a dimer/tetramer order with a hierarchical structure. I used an approach
that the spin exchange J’ connecting tetrahedron building blocks varies from the intra-block coupling J and the ratio
J’/J was a “small” control parameter in my theory. Okamoto et al. in Hiroi group reported a material with this exchange
pattern realized, and that is an S=3/2 antiferromagnet Li(Ga,In)CrsOs named breathing pyrochlores [PRL 110, 097203,
2013]. In the end member LilnCr4Os, the ratio J’/J is small and a magnetic order appears with lowering temperature
preceded by a structure transition. I have generalized my previous theory and applied to the S=3/2 case, and discuss

this transition.

B ¢ e X 0 — : NSRRC IZHBF 25 HIBE TR W E O 3605 X BIEREBELIFFE — SraNilrOs & Bi2212—
Hik : 2015 4E 5 A 7 HOK) i 10 Bf 30 2y ~“Fij 11 Bf 30 4y
B ZATU VT SHRERMT L EXigE (TV il Pk —o#®)
F T P L
g BEBGE Rt ¥ —
e

s X I L (Resonant Inelastic X-ray Scattering = RIXS)iX, A X #RD xR /LF — & 7€ O T3 OWIUERIZ
AbtdZ LT, MBL LEHGERENBRT 2 AT M ERRET S FIETH D, KB 0E 1 HHEEOHERMESS,
HRRAE CORIERE TR A B T & D720, MRIABIE TR E OE TGS CEE LR L HIT TN\ D, ITEOKK
SR OHEAR TR X BREEI C O = 3L F— 3 ifREAS Cu L3 #iC 130 meV £ Tl L L7 Z & T, 3d EB&RILA
WaERGE LICFERE R Sh T,

Forx D7 N—F1F, B X BREEEL S X BE A RS L L E e kL X — 4 fifAE RIXS #F%8% ., 4 4 Taiwan Light
Source(TLS)BL05A1 & SPring-8 BL12XU #FIfH L TfT> T\ 5,

AEEE T, B RICHEE 25 OB Tr B21b# SraNilrOs @, Ir L3 #if RIXS % AV /- Ir 5d B F-HExE & Ui
DWFFEIZONTIRAR B,

R X RIXS 22\ T, it T - 72 Bi2212 @ Cu L3 ¥ RIXS TO A =3 L —{KIFME 2 W 7R 1L — bl
AT FIVDRFFEIT DN TR D,

IR, BITES — IS D 5TV D 1.3 GeV S tfii% Taiwan Photon Source(TPS) TO#k X #f RIXS A7 —
g v EREBRICOWTRNT A FETH D,
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PR BilEe 2 J— : New molecular dynamics simulation methods to enhance conformational sampling
for biomolecules
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There are difficulties when conventional canonical-ensemble simulations are carried out for biomolecular systems.
This is because the canonical simulations tend to get trapped in a local-minimum free-energy state of the biomolecular
system, and sufficient sampling in the conformational space of the system is not able to be obtained. To overcome such
difficulties, I had recently proposed the replica-permutation method (RPM) [1]. In RPM, replicas (or copies) of a target
system are prepared, and different temperatures are assigned to the replicas. Canonical simulations at the assigned
temperatures are performed individually and simultaneously. During the simulations, the temperatures are
permutated among the replicas. Here, the Suwa-Todo algorithm [2] is employed for replica-permutation trials to
minimize its rejection ratio. In my talk, I will show efficiency of RPM for small biomolecules. I will also show
applications of the Hamiltonian RPM, which is a generalization of RPM, to amyloid B-peptides (AB) [3,4]. ABs form
oligomers and then amyloid fibrils which are associated with Alzheimer's disease. I will discuss the oligomerization

process of ABs.

Reference:

[1] S. G. Itoh and H. Okumura, J. Chem. Theory Comput. 9, 570 (2013).
[2] H. Suwa and S. Todo, Phys. Rev. Lett. 105, 120603 (2010).

[3] S. G. Itoh and H. Okumura, J. Comput. Chem. 34, 2493 (2013).

[4] S. G. Itoh and H. Okumura, J. Phys. Chem. B 118, 11428 (2014).
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References

1.S.Suga and A.Sekiyama, Photoelectron Spectroscopy: Bulk and Surface Electronic Structures, Springer Series in
Optical Sciences 176,1-378 (2014).

2.S.Suga and C.Tusche, Photoelectron spectroscopy in a wide h + region from 6 eV to 8 keV with full momentum and

spin resolution, J.Electron Spectrosc. Rel. Phenom. (2015), in press.

BiRE - Bishi( > 7+ —< )3 JF— : Fate of Majorana fermions after a quantum quench
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e

The stability of Majorana fermions at the edges of a two-dimensional topological superconductor after a quantum
quench is studied. Both instantaneous and slow quenches are considered. In the case of instantaneous quenches, the
Majorana modes generally decay, but for a finite system there is a revival time that scales to infinity as the system
size grows. Exceptions to this decaying behavior are found in some cases such as due to the presence of edge states
with the same momentum in the final state. It is shown that the Chern number remains invariant after the quench,

until the propagation of the mode along the transverse direction reaches the middle point.

A periodic driving is also considered. In this work we consider triplet and singlet superconductors subject to periodic
variations of the chemical potential, spin-orbit coupling and magnetization in both topologically trivial and nontrivial
phases, and study their influence on the charge and spin currents that propagate along the edges of the two-

dimensional system.
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Poly(3,4-ethylenedioxythiophene) doped with poly(4-styrenesulfonic acid) (PEDOT/PSS), available in the form of
aqueous dispersion as colloidal particles, is one of the most successful conductive polymers. Because of its high
electrical conductivity, transparency, and thermal stability, the PEDOT/PSS has potential applications to organic
electronics such as capacitors, hole transport layers of organic light-emitting diodes, and transparent electrodes of
touch panels and solar cells as an alternative of indium tin oxide (ITO). In this seminar, correlation between
hierarchical structure and electrical conductivity of PEDOT/PSS will be investigated by means of XPS, XRD and C-
AFM. The improvement of electrical conductivity can be achieved by hierarchical structure changes: crystallization of
PEDOT molecules, removal of the insulating PSS from the surface of the PEDOT/PSS particles, and aggregation of
the particles, affecting both intra- and inter-particle transport of charge carriers. Furthermore, if there is time, our
recent work on synthesis and characterization of highly conductive PEDOT/PSS (> 1000 S/cm) and applications to

flexible and stretchable organic devices will be presented.
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B - MiEeE 2 J— : Optimized effective potential method in static RPA and its applications
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The optimized effective potential (OEP) method combined with many-body perturbation schemes is one of promising
approaches to go beyond the local density approximation of the density functional theory. Although the method is very
powerful, it has not been widely used so far. One of the reasons is that some ambiguity inherent to the OEP prevents
us to apply it to spin-polarized cases [1]. Another more practical reason is that its computational cost is rather high.
In order to overcome these points, first, we reformulated the OEP method to render it applicable to general correlation
functionals including the RPA correlation functional [2]. The following points are emphasized: i) Level-crossing at the
Fermi surface is taken into account; ii) eigenvalue variations in a Kohn-Sham functional are correctly treated; and iii)
the resultant OEP equation is different from those reported to date.

Seoond, we have introduced a method that accelerates the OEP scheme in a static RPA-level correlation functional
in the framework of KKR. Further to improve the computational speed, the Krieger-Li-Iafrate (KLI) approximation is
exploited for solving the OEP equation. It is likely that KLI approximation does not deteriorate the description of the
magnetic transition metals (Fe, Co, and Ni) examined here, despite the fact that their magnetic properties are rather

sensitive to the treatment of correlation energy.
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[1] T. Komeda, M. Yamashita, et al., Nature Commun., 2, 217(2011)

[2] K. Katoh, M. Yamashita, et al., J. Am. Chem. Soc., 131, 9967(2009)

[3] Z.Wei-Xiong, M. Yamashita, et al., J. Am. Chem. Soc., 134, 6908(2012)

[4] T. Komeda, K. Kaoth, M. Yamashita, et al., J. Am. Chem. Soc., 135, 651(2013)
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F )AL T At I F— : Measurement of resistance induced by a single potassium atom on chiral-
angle known nanotubes
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Impurity-induced carrier scattering is expected to be dependent on the chirality of nanotubes and the nature of

scattering potentials induced by impurities. Such scattering is still poorly understood because it has been impossible

to measure the impact of impurities on resistance of carbon nanotubes with known chirality.

We have measured the scattering strength of charged impurities on semiconducting single-walled carbon nanotubes

with known chirality. The resistivity of nanotubes is measured as a function of the density of adsorbed potassium

atoms, enabling the determination of the resistance added by an individual potassium atom. Holes are scattered 26

times more efficiently than electrons by an adsorbed potassium atom. The determined scattering strength is used to

reveal the spatial extent and depth of the scattering potential for potassium, a model Coulomb adsorbate, paving way

for rational design of nanotube-based sensors.
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Program
10:30 Roland Wiesendanger (University of Hamburg)
"Exploring spins at surfaces by spin-polarized STM" (Lecture in NPSMP2015)

Lunch break

13:30 Hidemi Shigekawa (Tsukuba University)

"Probing spin dynamics by laser-combined scanning tunneling microscopy"

14:00 Tadahiro Komeda (Tohoku University)

"Spins of adsorbed molecules"

14:30 Toyokazu Yamada (Chiba University)

"Quantitative STM spin-polarization measurements of single molecules on magnetic domains"
Coffee break

15:15 Noriyuki Tsukahara (University of Tokyo)

"Controlling orbital-selective Kondo effects in a single molecule"

15:45 Yasuo Yoshida (University of Tokyo)
"Real-space observations of superconducting and magnetic properties of the heavy fermion

superconductor CeColn5"

16:15 Toshio Miyamachi (University of Tokyo)

"Orbital selectivity in STM: distant-dependent tunneling process observed in iron nitride"
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BRE: DU —ZXk3IF—ffRakt—L 2 FXEREE 31 HH : Probing new features of spin dynamics in RMnO:s
and Li:RuOs
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Astronomy, Seoul National University,Korea

HE:

When the physical dimension is reduced, fluctuation gets generally enhanced and a phase transition of a system
under question is strongly suppressed, if not entirely wiped out. Such fluctuations dominated phases generally offer a
rich playground of new physics. Although there have been extensive studies of such low-dimensional magnetic systems,
any new studies when carried in full details are bound to unearth novel phenomena.

In this talk, I am going to take two examples with two-dimensional magnetic lattice and illustrate how inelastic
neutron scattering gives the rare glimpse of new spin dynamics. The first example is multiferroic hexagonal RMnOs,
which exhibits two-dimensional triangular magnetism. Furthermore, as it belongs to the interesting class of materials,
called multiferroic, it also provides an interesting platform to investigate low dimensional magnetism with a
supposedly strong coupling to the ferroelectric order parameter and lattice. The second example is LieRuOs with a
honeycomb lattice. As Ru of Li2RuOs has 4+ valence with intermediate spin-orbit coupling strength, it offers a test
ground for exploring spin-orbit physics with the honeycomb lattice. By using the high-resolution neutron scattering
technique, we have been investigating the spin dynamics of these two interesting materials. The main findings are
magnon-magnon and magnon-phonon interactions for RMnOs [1, 2] and unusual doping-induced low energy spin

dynamics of Li2RuOs[3].

[1] Seongsu Lee, et al., Nature 451, 805 (2008).
[2] Joosung Oh, et al., Phys. Rev. Lett. 111, 257202 (2013).
[3] Junghwan Park, et al., to be published

i - Bz R J— : Ground-state properties of the two-dimensional strongly interacting Fermi atomic
gas and the interplay between superfluidity and spin-orbit coupling
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HE:

Exact calculations are performed on the two-dimensional strongly interacting, unpolarized, uniform Fermi gas with
a zero-range attractive interaction. We briefly describe recent advances in auxiliary-field quantum Monte Carlo
techniques, which enable calculations on large enough lattices to reliably compute ground-state properties in the
thermodynamic limit. A new equation of state is obtained, with a parametrization provided, which can serve as a
benchmark and allow accurate comparisons with experiments. The pressure, contact parameter, and condensate
fraction are determined systematically vs. the interaction strength. The momentum distribution, pairing correlation,
and the structure of the condensate wave function are computed. A Rashba spin-orbit coupling is then included to

examine its interplay with superfluidity and the resulting pairing and spin structures and correlations.
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B F )3 L A3 J— : Theory of Dirac and Topological States on Conventional Semiconductor
Surfaces

HIEF : 2015 4£ 6 H 29 HOH)  Fiii 11 Bf~’F# 0 K§ 30 73

5 - IIYEDRRIAEE 6 BE 55 5 23— (A615)

0l : Prof. Feng Liu

g : Department of Materials Science and Engineering, University of Utah

"°E:

Since the discovery of graphene, two-dimensional (2D) materials have drawn much recent interest. Two outstanding
properties unique to 2D materials are Dirac and topological states, which span a wide range of novel electronic and
quantum transport phenomena. When a freestanding 2D atomic layer is transferred to a substrate, however, its
intrinsic properties will be altered, let alone the difficulty of the transfer process. This poses also a formidable technical
challenge for potential applications of 2D materials. In this talk, I will present our recent efforts in computational
design of Dirac and topological states on conventional semiconductor surfaces [1-4]. By constructing overlayer
structures that are atomically bonded but electronically isolated from the underlying substrates, various “virtual”
2D materials can be made on top of semiconductor substrates, where the electronic bands of the virtual 2D materials
lie completely inside the band gap of substrates. A substrate orbital filtering effect is shown to play a key role in the
design process. We envision that our findings will not only greatly broaden the scientific scope of 2D materials but

also significantly impact on their applications in real devices.

[1] M. Zhou, W. Ming, Z. Liu, Z. Wang, P. Li, F. Liu, “Epitaxial growth of large-gap quantum spin Hall insulator on
semiconductor surface”, Proc. Natl. Acad. Sci., 111, 14378 (2014).

[2] M. Zhou, Z. Liu, W. Ming, Z. Wang, F. Liu, “sd2 Graphene: Kagome Band in Hexagonal lattice”, Phys. Rev. Lett.
113, 236802 (2014).

[3] M. Zhou, W. Ming, Z. Liu, Z. Wang, Y. Yao, F. Liu, "Formation of quantum spin Hall state on Si surface and energy
gap scaling with strength of spin orbit coupling”, Sci. Rep. 4, 7102 (2014).

[4] Z. F. Wang, F. Liu, “Self-Assembled Si Surface Dirac States and THz Plasmonics”, Phys. Rev. Lett. (in press, 2015).
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