% 16 BiARMEENZE
MESE

ER 205 12A88 (A) ~ 128108 (K)

REIXKT KEWFvy 2R (BIIEH#HEX)
ERZMEEZ HRR—)L
(T 152-8550 BRIR#DE B KR 2-12-1)

http://www.rcltp.titech.ac.jp/~okumalab/Vortex16Top.htm

I BRYPEERNZZHEBEZEAESR
HiE RRIFAFBERYMEAEEL 5 —



TOKyO TIECH
CR

(R BRE NS 1L, BEERSRE DB OF — R CIFH ST 5 ENF
HHDORIEFRE - im0 & L THEERESN, 4FT 16 RIBZEXET, & 14
BlOER, FHISEOREICKHES DFETTY, ZNOLOLHICBITLHTEERT—< T
bole 1RV T v I A2 —0WE ), THBEEF /A= R EH, V=
w7V UBAER), TH&EBEE - BENEBEYE (CETROT VT o BT 4
1%, SEO#EBE TR THLEREICEZTWET (F 10 #), SHICEEIOEFET
%, WLTKME 7 L — 2 L0 SFER A SNt H R T 5 B Ok R
FBEL, ~NU T LBOFEEENHTTMb Y, BEEEIITED 30 FREND 50
LA TBY £7,

CHETOEFELFREEEC, 3 BRSO 5400, oG stimamL, Mtk
MBELOAKDOHEMEEZRES ZEHARLET, 512, KFE I AICHEATHESN
L TEBERVT v 7 A= Va7 [ZORBPDHDHD0ICEE BoTunEd,

O OREREZM S, BHWFADOE S AVDOEMIN LS MZ2 WL ET,

Rk 20 /£ 12 H 8 H
O ¥R
AR P IE & > 2 —
REE

O H#¥E: 2008&F12A88 (A), 98 k), 108 OK)
O HBfr: ERIFKE KEWUF+ /X (BIEHEK)
ERRASESZBHAR—IL

12A8H (A) 12898 (X) 128108 (K)
9:00 BRAAFTIUR 9:00 RBIEE, ~ULB
F/ BEREER
10:35 k& 11:15 K&
10:55 @BAEFIKEE, #HET |11:35 HKMRR
12:30 S24+BALA 12:30 BB 12:55 E%
13:30 AAHER 13:30 BAEFRE
BRTAFTIVR BEVOVEF R
15:45 K& 15:30 {KE
16:05 BHRAAFIHOR 1550 L3IV EAR
18:10 #)B#&T 18:30-20:30 EH<S




RRILE¥EKZ
REWLF v /xR
T152-8550

SF
(B R MEALE 1 S BHIR—)L)

BERKREW2-12-1

(RERE2R)

w R xie
Electric Power &
Room
% BB & — n Warehouse
Multi-purpose Hall
#om o= 2ER5
Operation
Room %% [Egi% t]:%%@j%/ﬁ?
At TY T COHRIBHE
il
W.C.(Women) Pantry I ? &171- z’%é o
— BFER Sy A fifi
—=[" |W.C.(Men) we. / 4
Pantry Il
L T 1 *
JVI7—D 1st Floor Lobby To 2nd Floor
CHAFS
EETEW _{X}{K}
A\

1AL

Main Entrance




F16EEAYVEERESZ IO 5L ooy

FR20412A88 (A)-108 (K)
RRIFXKRFE KL ERRARESBR—IL

12:30&Y) A6

8 B AT BARER, FAFSHR 1 (BR: FH A

13:30-13:35 BAR DRI

13:35-13:55 BETSR2RTAMBILBADKHELGRILTYIRIKE
13:55-14:15 BEKAEICHENLIEHBEEARDERIRNE
14:15-14:30 YBCOIZH T HTETHIGEF DRARHEREREGE VIEHIKEE
14:30-14:50 #¥ZR ShakingiZZ AL \=MgB, B {5 D iE R HEX DR

RIKBEEE KE &
mMiE o #h
EFART FEEA
RIALKE® AadHE R
RIitXEH FE5 @
RIXIBEET KEE &
AWKREERFEE PR BA
FEEtEt pH FE2Z

14:50-15:10 ZEILI7RIRICEITHHF-EXF IR EFHNE FRUAR
15:10-15:30 BEBISN=iBREFDEF AL

15:30-15:45 BREFIO—DII2L—L30HE

15:45-16:05 "=

8HFHEE BRFAFIVAM 7 (BER: DAR BAN)

16:05-16:20 YNi,B,CICHITHEELRART 1 FTIVRX

16:20-16:35 @R RICHITHAFE-FALE LT

16:35-16:50 JEMRMIEEEAP DHERBEDED

16:50-17:10 HEREFDF A FIIVRD YA AR EERDER DR

17:10-17:30 AV ROAEVIRBIEERIZHITHIRMEREAIR

RIXBIERE TF At
RIKIBEEE #HiKEA
MMHE B MA
RRMAEXIE BF K
FURKHENE #ME &
Mr e B R
MHEE S5 &2

17:30-17:50 Dynamics of current driven vortices

17:50-18:10 #%REBIEE(AFeSeLBEEME

Bm

Jo



OB HITHTE BRIAFTIOX. F/BEREER 6 (BE: 81 B)
9:00-9:15 TJLE/TARYATHEEERFHEINI=ERIEFIYT
HIKWBIEEREYE L& T
9:15-9:30 F /A XBIEERDIEIEBEE
BRAIF AR R# A
9:30-9:145 F/HBEBGERICETAIHMEBEEEFTAFTIVR
BRATAPBEL AngkE B
9:45-10:05 Bi,Sr,CaCu,04,, [ZH T HEANHIGICL DRI F VIR
HKREI Ay &
10:05-10:20 AV ROAEYIRBEEICHITAHMEZHEE K BEER
YHMHEE FEBEZ
10:20-10:35 7V FRYMMEFEEALT=BI22120 ;A%
MMHEE K3+ 18—
10:35-10:55 7 ;!
OHFHTEE BRAEFRE. B8 5 (EK: ¥\HE tH5)
10:55-11:15 TR RE R EDEN -4 BB EEE DBIEEKLI,PI,B, Li,Pt,B _
' T DEBMNRILAEBLVIAAAE S EEREIC LB HIKMEYE EHIEE
11:15-11:30 FEEFRILDIEIZLBPrOs,Sb,, DIEREFDHE
HIKYMEYE €F E—
11:30-11:50 STM/STSIZKSPbiE#Bi2201 DiIZHEFIREDEE
B REW /I BB
11:50-12:10 STM/STSTHI-E:RBIZEARD EFIHBERAR S
EH fEE BER
12:10-12:30 SRBEERDEELHERDEFILETFTS A R—ILEERDE R
YIMBEE H0O R
12:30-13:30 RE
OHFHHTE mAEFRE.EVEFRMN 7 (BE: nBk #H4)
13:30-13:45 RN)TLYMBIGEEKICE I TAEBUMEFHREY DEH FiEE
RAFRBEL £ #hF
13:45-14:00 SRAER LS EBEEARTDOEREHY D ER FIEEDENT
RFART EH B
14:00-14:20 HSEIERLLBDOFHLOVERFE~BI7ENFOFTENEE~
R RE & BE
14:20-14:35 dKBIZEAXROEAEISE TOREREFEE
EILKBEEAR i B
14:35-14:55 CeColn;DFH FFEILEH TONMR
IEKIRE A EZ
14:55-15:10 HUL\TUF DELDRAIRAEELFFLOREED B R
[LREWYERZE IBR &
15:10-15:30 ZRERIEAFEDLZWOBIZEDRHIREESRAREFIEE
REKRE A EN
15:30-15:50 K&

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31



OHF#KILE TatbovrEER 1 (BE: AvyH @)

15:50-16:20 ZE D3IV EESROBMBLTINIVYEHIKFIR 32
MMERE A B
16:20-16:40 Phase dynamlcs land electromagnetic properties of intrinsic
Josephson junctions 33
‘ o MMHE M LiE
16:40-17:00 BAYIETVVERADTHZRRER: REAVE—F U RIZLD
' T RIRIREE Ik 34
) L MM EERE BFAN EE
17:00-17:15 Bi,Sr,CaCu,04.,5 BEGRRRICIDOT INILYRFERD A RZIKIR 35
FEKRHEYME K F
17:15-17:30 B RITE B ILERBEDT-TTF),Cu(NCS),D 3t TV kiR
' T oo—iEICc B 1+ AmE s FRiE 36
RBERBIEYE %I AE
17:30-17:50 Bi2212RBHU/NE B I IVIIERIZBITARAYFUTHER ST -
EKREI #48 —ih
17:50-18:10 EH ATV EEADOMAT: E—RAYFUTEEZRA(YF T DHE 37
BAR#AEXE ®IE ZAME
18:10-18:17 Int. Workshop on Vortex Matter in Superconductors 2009(Z DLV T
BAR#AEXE ®IE Z=AME
18:30-20:30 BE=
10 H FHTRTE BizE AYHYLE 7 (EE: AH R
9:00-9:20 HBEEERICEB<KO—LYN 38
tXEYE bt X
9:20-9:40 KF—TIN-FEARDOBELBTEE 39
WAMRE W3 5—
9:40-10:00 TI-2201(ZH T HHIGFERITIILIRIKLEFHER R 40
) RAMRE M #hE
10:00-10:15 2%y T BIREIKLu2Fe,SisD L BRER S35 4
o HARI 8 BT
10:15-10:35 2N\ FNEIEARMeB,ICHITHAEAEEE 42
RAFTARBEL A{RE Kih
10:35-10:55 @ﬁ‘f')"?A%ﬁf:ﬁﬁﬁﬁ@]%?f@l%@%ﬁ_
' Y BEFIRRIKIKENSIDEBRIBEIRIKRENDIEGTE 43
HAYMEN ARHEE
10:55-11:15 EAANY D LAFDEFRREFTAFTIHRDOHE 44
HAYMESR EFKEHR
11:15-11:35 K&
108 AT E StFER 4 (EER: A1E =ED
11:35-11:55 FeAsREBIEHIERDEASIEAM 45
RAFABELT AHE KM
11:55-12:10 REFeAsORBIZEARDH T IFE -
SRL-ISTEC %A &F
12:10-12:30 AR FUA IS L DM R R B REROERAIAR
' U LB BV E R OISR EKEFEEEERERBIRKEORTDAEKEFNE 46
B B HAIEYE KkFH G
12:30-12:50 FXALFRRBIEERPrFeAsO,  BfERD TEERFEIEETDEA T 47
RAIRE [EEE=
12:50-12:55 =D
HIKBIEEREYE Kig 8



BETS R 2 Rt BEEADBEELRILT v I XKE

Wb EEE, B REGHE
FIREM

AR AA-(BETS),MCl, (M=Ga, Fe) 1% BEST 23 & MCly 5323 F N E i@ ks
2 W RERToH 5, BEST i FEMNMRERE T, MCl &3 FREITMEE &> T b,
A-(BETS),FeCly (Fe 1XS=5/2) Tld, R8I VATemids M/ /c) ZHINT 5L, 1 8—45T
DHEHBE CHBLBENFREIND, Fe ZIFEMMEAFT O Ga I —FEHRL -
A-(BETS)2FexGa1xCla (x=0. 37) TiL, FATOREIGH TIX 0T 225 25T F TOMEAVHFiPH CHIAR
BRZENT D,

FBARIEFAN T Fe @ 3d B— A o M3 BETS 251~ L O CHE D NS (H,, ) 2SN i
(H) £ 0 KRE O, BEEER (KBEMEER) £ NEBSOED FHRMEERD K Z VWO T,
WE D vortex EIXIMEIEN WM X IT72 5 antivortex WER I NDHEEZ HILTWAD
(Fisher et al. PRL 55(1985)2972), #iC H=H, OB SAUMEFRS LK L, BIENEN
a7 DHFET HZ LT d, 2T OHOIRIETIE, AN ERE =27 & OFALE
ASaT7MOMBERANED X 51225 00HMETIE/RL . BHE D vortex & I1LiEY XA F
R APHIREEND, S DI, T OBERIIR BT SRR O R T & R ISR
DA TNV, BEOX A7 AREZRELZ,

Z DX D IRFHEN 7 vortex DX A F 7 AEFARL =D, SBHEAINTEIA R v 7 KB
ExEATH->TE, K 1UITZOREIOMK TS H, 13 14-15TRRETH D (H//c), &Eit
MR IZIEET H/ /e (0=0°) Off (M2), B g1

3 (S) FHNOKIRTE ., ARZEI2EH T Wi 7-(BETS)Fe,Ga, Cl, (x=0.37) ! i
&EB%. TNIEHBEEICA VAT Josephson Y Eial
vortex (JV) OMEBNIC L BT XX —HIETH D, £ Vontoaserss®®™me
{3 O T A2 S ARGy 2 0.5 T 5 & 2Pwg Ao | orex -
2. 5K LL T ¥ AV S U5 A8, 2 U N S PR N S
PREERICA D ALED (lock-inBB), 22 B2~ " owa 77

I/e

THMSEVIEDINTEHITF <D &L ' i
TW5,JV OE#ENC L 5T 2L X —BoRITERIC ot e _—Z e 1T
B ARTET D (K 3), FHC Z OBIS TIX 2K FLE ;
THERARML B IED I, S HIZEKERTIEEDOY
CIED BB AR D, O E L FERME e i :
)~(BETS),GaCly DFE R & Dz 247\, sconsy  E3 g
A F T REFHER LI, o P -
BRI SFIEA—, (L0 (BLE NINS) . /b L s
WA, /BRSES (B, BK). H Cui (NHMFL) il

L DRI TT, ol IP%

10

R (€2)

0.01

0.001 -

I// b*
Hie T
15T

| 0.092 gy

R ()

-5 T T -
10, 5 6 7T 89

T(K)



1 6EERMEEARE

BERAEICEN D AHRELEAROIERINE
HEFRRT. GEKET. OHEBEA, HFAIZ
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The Size Effect of Vortex Lattice Dynamics and the Origin of Friction Law

Univ. of Tokyo
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Dynamics of current driven vortices

WPI Center for Materials NanoArchitectonics (MANA)
National Institute for Materials Science (NIMS)
Mengbo Luo and Xiao Hu

Understanding the dynamics of flux lines subject to randomly distributed
point-like defects in high-Tc superconductors is one of the most fascinating
topics. The competition between elastics force and random pinning force builds
up a highly nonlinear energy landscape. Using dynamical computer simulation
on a three dimensional model system, we investigate the dynamics of flux lines
near critical depinning force. A genuine continuous depinning transition with
depinning force F. is observed at T = 0, which also governs the low

temperature creep motion around F.. With the notion of scaling,
v(T,F)=T"’sm ¥ f) with f = 1 - F./F, we evaluated two critical exponents 3

and 6, and scaling function S(x). For relatively strong pinning where the vortex
glass (VG) is stabilized at equilibrium, the well-known Arrhenius law is
recovered. But for weak pinning where Bragg glass (BrG) is stable, we observe
a non-Arrhenius creep motion. Microscopic motion modes of flux lines in BrG

and VG are also revealed.

Reference:
[1] M.B. Luo and X. Hu, Phys. Rev. Lett. 98, 267002 (2007)
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Graduate School of Pure and Applied Sciences, University of Tsukuba®
A. Harada”, K. Enomoto®, T. Yakabe®, M. Kimata®, K. Hazama®, H. Satsukawa”, T. Terashima®, S. Uji*®

RAVAA—=F(umYPAXDAJRAEY VBIEETIEHHOBIK - BREGNBEREIKEIC
RKEAFHEEZEZ. NVLITA XD D EFELG - BFEGEBEERENHASINS[L], TDOHT
HERENEDE L CREEGEBEEOECHA SN I BELGESERNSZ TSN S[2], CDBEE
BRIIHISPCHICEE LAY, B EIZ/ —TIILREDERED~8 ZIZHE KT 5[3], §H
ERFBERESEEICHENDEXRGBRIEROEBRICOVWTHLOMNITAAL | EH 30nm TERE
um,0.7um, 04um®d3DDWNAI T4 R EEHL. BEIERORBT A /‘C‘ﬁ‘iﬁ'ri%%ﬁ&f:o

YOS THEE LGVERIERIE, BBPh T3 2094 X&CHBIZEA Sh-, R(L)IEXEZE0.7
um DAl T4 RV DHIZFTOERIEROREREETH S, COBTEERE T, BEIENRAH
D BDREZE Tonsetn TAEMICEDEEE Tren. BEHEMNARKELDIEEZ Tea ELTIND
Tonsets Tzeros Tpeak DHIGIRTFEICOVWTELDE=DOLR(T)TH D, T4 R YA XIKFELEL

Tonset DNIHFERS THRE L - BIZEERB T, Tooo T4 RV HHICERL-BEEEGEBTHDIHIEE
ZbNnbd, TIHBEERIEND T & Tonset PEINDEESEET Al T4 RV HNDBIZEIE—KE
DRIZLTHELTWKON? ZRITH LIFETAREHR »
ELT ISP THELLGLIBRESEREIMNMNAITA R EZ

2RI £ 5 & 1 AASWBBERN. T4RIH1 2 i
XIZIHEKFEET. BINICEBRLRLEOHONE Z ENRTH é: ¥
21, CTNITBEIRIAE MDAl T4 RO NOHFR E DEE Ol = . - -
ERBT D, £EBEKAR 1V HET f SEREEEM o Tomeme®
MY BT LTk YHANRBRERE Ty YEARTyT O g DN
FHALE, VY EORTY TOBAIE. T4 RoROH & L AP
_ T 400 HEER? (R#0) “aiin, pesk
ROHAYZ f BRAKTHE LTSI EEER © | 44 S,
(Mode-locking) T Y [4]. 74 R N E DRUSREAHATE S =, R 5“? _
EETHDHILEEREICRLTLS, = BEEEER0 Mg
HEREHA, AVRIAEYIBEEICEITAVYEQRT 950 o7 08 o9 0 i1 12 1?
v TDRMERE L. BRESAEOT 1 R AOETR Temperature (9
BEICDWLNTERmLZLY, X : (k) BERIEHLOIRE KA

(F) E£& 0.7um Al disk @ T-H FA[X
[1] V. V. Moshchalkov et al., Nature 373, 319 (1995).
[2] P. Santhanam et al., PRL 66, 2254 (1991).
[3] K. Enomoto et al., Physica E 29, 584 (2005).
[4] N. Kokubo et al., PRL 88, 247004 (2002).
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ZRREXHEOBNLTERBEELZ b DBEEA LioPdsB,LisPtsB D
EE N RNVGHEB LI 2 F VAV EERIEIC K 5558

WTITK-#A NIMSB , JAEAC, f#iZk /K KD, FAfE
FHEEE A, fHEE AC, SHARR A, ILKEE A, &€TE—A TEES=B. FHFAB
BAHE C, AT D, $AKS E

2SR KRR B E O - R A S 2 B D A BV ELEM AERA OROWE I W T
I, AEUHHRD & T 7oy RISTE | FrRDEBEENET L L HEGmN OREINTEY,
Fo, TOREGREO B IRAROBICIE, WERICHEL I N T, B EEESAIZE
F AR AT D ATREME DN R STV D [ 1], FEEEANZE M R s e 2 Hr 7= 2o
Li,PdsB & LiyPtsB %, EFHFIMHAFEHRE S R2NWOT, AV UHLEMBEHOR LTS
HABIYE L E 2 b, Fix OFIETEORBBERENRFTIRONTE 1, Rilif v E—F
ZHE [2] MOELNIZMARAROREKFAMEL (T) . NMR EIC XL 2Bk ED A
UAETFHREFIRE] Ty 36 K OR B UMb R OIRBER AN [3] 225, LiPdB %, @ O{=E
THRNF—F v TNV AL 1 HIEH s JEEEARTH S8, LiPtB X, BrExx
NF—=F v v 72— N b ORRLBEERTHD EOWMENREIN, ZHITAE V)
EHAEEHAOBREDENTHD L FESHLTWS, Fixld, I 242 A mEEEEMSR) 12
KX DBEAR AR ORERIFMERIE, & LT, £ b R0 35 (STS) 12 L B @8R EE 1
RLFIRAEE BEE 21TV, BREAEZ <72, MSR E DB o MHIEARE 2 (T I1X
Li,PdB & Li,Pt;B Tig & A LR CIREKFMEZ R L, Te @ 1/2 LUF ORI CIEiR KA
EIEEAERET, KAV E—FX U ANLEONTEREREER LD ThH T, £,
Li,PtyB sk JEIC B 7 Mk 1 A B AR BLI S o Cnievny, —J7, EBE F Rt
BEIZ KD VR IRBEEEERIE S, LiPdB XXy v 7 DBV = BCS BIZERTH 503,
LiPtB X, 7= A I =R AF—|TREBEEL L OFX v v 7 LV ARREROWE ZRT 2 &
Whinolz, ER MRV GHERIT, KEA o E—F 2 ARES NR F2BRE & L7
MREGZTND, YURTY LTI, EREREBRARD &L BT, WEEIZXDERN
B HHHICONT HELRT S,

(1] MZ, ~> 7Ly R 702 b ERpEE 41, 631 (2006)

[2] K.-W. Lee et al., Proc. Lt-24 (2005); H.Q. Yuan, Phys. Rev. Lett. 97, 017006
(2006)

[3] M. Nishiyama et al., Phys. Rev. Lett. 98, 047002 (2007)
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Vortex lattice in Pr0s,Sb,, studied by scanning tunneling spectroscopy
Tokyo Inst. of Tech., Univ. of Tokushima®, Tokyo Metropolitan Univ.®
S. Kaneko, M. Furuyama, K. Takano, H. Sugawara®, Y. Aoki®, H. Sato®and N. Nishida

Tc=1.85K
Pros,Sb,, (LT-STM/STS)
Pros,Sh,, T,
4 2
STM/STS
0.4K
[001] [111]
STS 0.2T 1.4T
[001]
ProOs,Sb,,
T
[111]
Th
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STM/STS 2k Pb &t Bi2201 OIS S EFIREEDEIES

RIEKREN ITH—8H. AKX, BRNES, BHFREM., PHES

RIS RBEERICETHBEELET vy TR EDEZRIZDOLNTS
NETELOMENTONIM, TOEZEIZDOWTIETELESHR B L ELTL
B, . EAIE CuO, BE—RBFHEE Pb &MU BisSraCuOsd
(Bi220DIZEWNWTHF YT REZKRS . BIEEEEE Tc LB vV I B
BE T*EDEBRERANFER. BIEEIL BisSreCaCuz0s:4a (Bi2212)%°
Las«Sr:CuQs (LSCO)IZHEARTBH THENF YU TRERETOHIENDH,
T*lE CuO: BHIZKELEWIZN—HIILEEEEFRI EFRHEL-. =
D &57F Bi2201 MDD S RBEEREELLIMREF ORITEBLT.E
BEEBLRIVIEBHME (STM/STS) ZAWTRFLARNILD D EREEZF 1B
FrEFREFFARSILICE > T ¥ vy ITHHDERE., BIELEYv
IR EDEEIZODWTHEETo T -,

ERBAEFPRICTEERE(CuO:B)E— BT+ E D BiaxPbiSraCuOs+a
(Pb-Bi2201) D4F#E. thDERIEWEBEERIZLE R TTeAVEL, EEE-JE
BIZEREDTUS—F—Tho HBICEEESEMR(TILIEERE) THS
A—N—F—TJEEETENFr)7EEDOHEMNTEELEIE, TBiYr(k
%$919%DPbTCEEMZ 5EBIOBECUORBDIEFIRTYFHIHEZ &F
DUV HICEDEFIREDTH—HERITEIIENTESILE. BELH D,
ERIFINETTUA—RF—ThoA—N—F—TETOERBE/ERL. ¢ B
ERICEEDAENBRY v T DEEZIE>TE, TOHR. ¥ vy T
ERRE OB MBEEREFIZFRCA—IVEE () &EFEEERL. £
DEEFREE [Eper ~ 0.2(HAICH DD, BIZEEE (FMDOBEERICLEART
HUVEEICHIBINSZEN LM ofz, CHIEBEELE X vy TR EH A
DERICKOTRESINDIELXZTRELTWSESIZEHNS,

FORILARGRILDBIENSE10 mVIHEIZOy—TiHE—9%FDE S
E20 mVIHEIZTA—FHRE—Y (X vy ) eH 2o Llzntond,
DXy T DR —E(X, Bi2212 E TR TIPS, Ff=, BT HRILFX—4E
IFDREBEEIZIEBi221212E W TEHAISN Tl H4a0 x 4a0D REHAKFE
(FEG>TIRTMGERBEN B SN TN,

NLDEBHAERETDHIFEREFEEICOVTHRET 5.
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STM/STS THI-ERBEGEEKROEFERBRS

", BAIL® HA#HEH°

EEELS AHsrHm® aAREAN

Possible quantum-limit vortex core in a high-T. superconductor

RIKEN”, Dept. Appl. Phys., Univ. Tokyo®, Dept. Adv. Materials, Univ. Tokyo®
T. Hanaguri®, T. Tamegai® and H. Takagi*®

STM/STS B DFEZFITHW. RALGEBGEEROHBERAA—DUITNAIREICLESEED
[C.BRCEFREDHERLGERT AN EONSLILH-TE, HRILYWS BRI
EETIE. BEEXry A d BAHEERFOILE AE—LURREMNELIEL DI,
Ke MR, WhREEFBRMNAEEHLTVWDAREEAHSI L. BHBOHEICEL-
TELGLHIEFHHEDHEAENBELTVI L FMoBRASEFRENMEERBERTERD
TNEFEMICELGSITREEIE.BERKRREVHARFRICE>TWLS, FIC
Bi2Sr,CaCu,0y, DK ICxt 35 STM/STS RERIZK>THLAIZSNIZBRTEED
[FroA—R—FIKOBEFKREORBALHEE[L]L. RELYICET5MDRLLGTF
YA—AR—FIBEL. REBEERRSEOBENCEETHSAN ., TORIRITHSH,IC
o TULELY, R, MEZF L. Bi,Sr,CaCu,0y DiER B DEMA STM/STS Z1TLN,
[Frvh—R—RFIBEXSBEREBLFESHRET. ZRMICHECBETRELTNSIL
FHLOMICLIZ2, COBBIE. EFHRFLEIEREICEBARLAVIREBEEREICHT
BENMFFHNI—2(QPNERBRTHY[3]. MHE DR ITEBKEL,

AR TI& BiSroCaCu0y ITHEWT.QPI ERASEFREDEAZEHBIL., LLE%E
7571z, QPI % Fourier AT 5L BB ERTORREBRDIENTES, MimF TIE
[FryA—R—FIBELEETIRHENTRBRINMUAEZITLELIN, ChoDRBA
DRIVIE, BEIE T TO QPIZHEBA TARBAINLDO—MERSH T HIEA LMD
F=o COFERIE.BARBIFIvA—R—FIEED. QPI LEFk. Fermi REIZL>THE
FIFoNTNAIELEERET D, £f-. Ak T
DT, BIZRT LSIZ, Fermi TRILF—
FUbLTMICEIRILT—IZHVKREFRE
DE—IUDBRIN-, ChOoDEREEF
BRARGOILGENSERT Do

1.2y T T y T y T T T

[1] J. E. Hoffman et al., Science 295, 466
(2002).

[2] K. Matsuba et al., J. Phys. Soc. Jpn.
76, 063704 (2007).

[3] T. Hanaguri et al., Nature Phys. 3,
865 (2007). 0-9' ' _' e ——

Sample bias (mV)

dl/dV (arb.)
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BB RER O B 7o R D &A1l & By 7 A R — VIR OB

HAzxEak!, K. S. Yun?, AIRE—, P2E !
L - BE B ST A == IAN&GA VT F A= g T AR S

IZUBIC

London |2 X > TTPE SN, BZEEKRTONIC T v 7 ENT RO EFLES (O
=n®, n=0,1.2....0 X, WEEZEDB0FIXLERT, KELP KA Y DT N—T12L-T
FREE N7z, SRBEEROBROE T, I BMZAL—703) 7 CAD bk
WRDOBEFLOBH CEEEMR G EOHT) 217> TWDLN, B _EHEOFERO LS RFEL
WT =& OMBEIIER & b7 > TREROBRMR) 1R S TWhRny, AR T, c ikl
1D NdBaz2CusO7 NBCO)HEEIZ 7 4+ RV V75 7 ¢ —INTAZ L - T8 (O, OF)
WCE LR F 7 v 7 SNTRIE T, AN DS 2 NS 2 HZER 21TV £ DRk %&
SQUID a2 A TRIZE L 72/ RIC DWW THET 2,

W OBIREROSE . BN Ha* (ESARE E2BR LIE) LR
B BERICHESG DB AD Z L3, A AT —IRED R, LER>TRIZE T v 7' s
NI BRI O AL BHEZ B2, & ZANERBRER NBCO #EDOS A&, H
<<H* O TH RNEBOBAIZ R E BB A B, Fiar & A N — VR O BB
=Y W

71T 20x20um?, 40x40pm? DU KT 20umé, 40umd O
M CTH 5, uT O field cooling process (2L VD, 0- 20, DET NBCO
ERERD NI T v T END Z E BRI Nz, T OIRBEIZANES
NS RS EEINL TV & (T=3K), 510uT Dbz b i
N, ROFOWHRSIKRE RN E, 20uT 2L EICR 5 & ; al
o &Y LIcH A R — AR REEN B L7, & OIS 280
SHDHE, ZOXAFR—NEERITEE LT B0uT £7T), Ha*®
RK&EZ1L04mT - 0.6mT FETH Y, H/Ha*=0.02- 0.1 ThH 5, N
D 7= 012, RO/ % —=1 2% 7= Nb HEIZ >\ Th ‘
O
_

FEREAT ST, XA R — I HRITBE S e hoTo, F72R ’
DRESID/INESWGA, U N T v 7 SN D BRSNS
DEME & BT 28546 A L7, AGEHTIX, &ik
AR D d WO FRPE & DRI S & | IR AR5,
Ref: K. S. Yun et al., cond-mat arXiv:0807.3584v1
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MU Ty MEIRERIZ IS T D R E R D O YRR

BFFRT AL JST-CRESTB, USCC,  FEPI#AF AB, s 4B, BEAFE C

3He OBIRENCIB W T A —F —/3T A—=F(ZZA D HHBENBLN d-vector
THRT, ZD dvector EMAHDNFEHRT DT 5 Z LI X o THEEOMERN H
HZENTFEINTEY VY SHe A M CEIEOMEER L 0 b LI OIFER O F B E
ERGEND D Do TND Y,

T, SreRuO4=° NayCoOsz * yH20 %D F U 7L b p-i T f- 3 ER
PERSNTWD, Thid 3He OMEIRE) & [ARICAE L OHBERD 5720,
PEPEFRRDFAET D & E X B, dsoliton TOMRA - TUWVD 156t DHH
BE RN REIT R DN H D Z LN o TN Y,

Hxld, —H—RTGA—=EZNNAINRT YV w7 BV = MIE BRI
T3 % & LT Bogliubov-de Gennes /i 2% Fourier-Bessel #% % /E B &
WTCTHEL, FU 7Ly b p il KO- BIRERIZIS 1T 5 d-soliton D TS =
LR E T ROR)E D OVERL ARG AT Lo, £ LT, R O /FTIRER
JEIR TRV F— 0 O PO CTHEREBO ' — 2 21E0 | ZOm SNV EHE
TREHRITHER LR D Z By hoT, £, BTHMEOKE T RLF—
0 DYERLT-DIRBEFE FEN BN D Z L RbhoTz, (X(2): p-ik. Kb): f-3%)

1)M.M.Slomaa and G.E.Volovik ,Phys.Rev.Lett.55, 1184(1985)
2)H.-Y.Kee and K.Maki, cond-mat.0702344v2(2007)
3)H.-Y.Kee and K.Maki, Phy.Rev.B62, R9275(2000)
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LS ERBEERFOHERTEHL Y OERFHEED RN

WRAFAT ", CREST-JST B, B@AHUITAIL=FK
EM|E A, ks ', BERTEC

BE, STS &EICK Y., Bi,Sr,CaCu,0, DRARBEHY T, HRE
d-HHEXFEORRRBEREZIFzvI—R—FEOBRRE
EEAMMEhTWLSII].

AURTRE, CORARBEDLDYORBERICH L THRAEENE
HEORX Y Yy TRBARETHRENRT S, B¥Xvr v IRRBIC
MLT, d-RRAEVEERASINOERERALE[2], £7.
dSOW ZET T d-RiEEH D Bogol iubov-de Gennes HFERR %
¥ L. Fourier-Bessel BMIZAWVWTHAXERMAMICH L=,
dSDN A —H—NRS A= RhESV LR ETRANBRBOE—H
BBR-TLEN(a), EYKXKEBWVWASDN F—H—/K85 *—4 TILiR

RMRRBRF v h—R— FRICENTICLERBLE (D),
(a) (b)

0
Ay
filﬁ

A

LA
i

LR

e

o
£y

s
bt
o

A

Erirrsy,

o

By
IS

Ly
i,

[1] K. Matsuba et.al., J. Phys. Soc. Jpn. 78 (2007), 063704
[2] H. Won et al., Phys.Stat.Sol. (b) 244 (2007) 240
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REBEEIER B DO H L\WVEEIT R IE
~iEa TR DHFEDEE~

AFURUR AR B AR FE R L B
B {7 W FEB SRR o 2 7 L GEHER e % —, CREST (JST)

IR A, AR iz B

WP BV ORPIEIZ BT, HUNES: 2 BliE S E 2 REORFEONN L | BImE
Xy v 7 ORMMEICETAEROBELND Z ENRMLNTND, Fxld, 77
~—+ Xy 2 (Kramer-Pesch) T8l &ML D HiE%E ., £ K 9 72 HIEHE 5
BRI T 27O OEEN R TIEE LTERET S0, 22Tk, ko Ky 7o
— + 7 K (Doppler-shift) & THEMAI TV S LESE (k= 7) »»
5L MR FOFHGEZRD ANDLZ ERHEKD, ZHUcEY., 7= IHED
Xy o7 ) —FTET TR, Ry 77— U7 METITEH SN TS X
Yy TORWEESS (T F ) — R o DFELEEZEHLALEBRERTLHI &
NTED, ZO/RRE LT, BIGEREEIEZROLBOEFH O N7 A |
(DED, BERX Y v 7 ) — RERIZHWTWAEREE T o F ) — R R OFE
ETCDEOa L FTAR) B, KO Ry 7T — -« 7 NMEDORERL Y £ 55
FO ., EBEPIZEBH SN TWAEEREIZCE VIESWEERE/BRERP G LN D,
I BT, WAOEEICEKIT D ATHREICON TS, Ry T— - 7 Nk
VT RNyl Tl RIS I Y B R 252 5586088 5,
A T, Ry 7 o vl (B, MfEE) EEEXy v (T4
Y==K, KA /) —FR) LOMHAEDEIIXHL, 2OV T~v— - RXyia
IRz Ui R 2045, 220 banbd 2 ik, HAOEEORE
WIZBWT, BIEXy v 7ORGHEICNZ T, 72/ VI HEHORGES £-E
BRATLERSoTVDEEN)IZEThHD, £, RO Ny T T7— - 7 Mk
WX DRERRE L DORBIZONWTHERT D, 6T, B AR WE~DIH
Bl LT, ArH—4 RYNieB:C D7 = LI HEICK LT TFv— - Xy o
TPIRIB IO Ny 7T — -« o7 MEBlZZE R U725t ERE SOV TR
4%,

[1] Y. Nagai and N. Hayashi, Phys. Rev. Lett. 101 (2008) 097001.
[2] Y. Nagai et al, Proc. of LT25, to be published in J. Phys.: Conf. Ser.
[3] Y. Nagai et al, Phys. Rev. B 76 (2007) 214514.
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IRBEERDENEIS TOBRETREE
BILAZE XZREAREHRR  HE B

\ortex lattice configuration under parallel fields in d-wave superconductors
Department of Physics, Okayama University =~ Masanori Ichioka

BROMETIL—TTIE, FoEBEEROHRKECOVNTELRHA
HREEDHMBANERICLKIFEEZITLD. BGEARDHBEDPTOYEE

EMICELEEHE T 570 DHAELEEH TS, TOHF T, BIzEEAH
MOV IEEBE. BHEDREDOZELEN, EOLSICHEIREDY
HOHIZIHNTDh, BBLNMZTBIEEXBIRELTNS,

SEDFERTIEL., d -y KBITZERIZENT ab EIZFITICRISEM T
IS S ICTEDHMERFORRICOWVNTERT b, L. CCTEZ LB
EERIIFRIELYESEBEEARDLSILTEBIKBEEARTIEEL, CeColns
D &34 3 REMEBEEFREFEEL TS, EITHIS DG E TIEIHERE
FlF.ab ARECHRIDEAELETER LE-ZARFELIENEAFIN
B, BEEHEDARICKY TRIDISHHBERFEEDZDDRIREMS
75\37360;1’1,'90)91:375\!9 BREGHEREFBEETRET -6, EHHE

WTEILIAVVRTUNMIBEEF—F —/I\TA—2—DERHEBEFE
L, J)—IRINX—%M T 55 EZ1THEo=, TLT. HEERE FRIKE
EhItE. ZET)—IRILFT—DELEZREFIFEL T, BEEFORIK
ZRELT, 4512, ab EATHIG A RZRESE-FF. dRBEREX YT
DEARICHIGZEMNT-IEEE. vy T DEARICHIGENT-15ET
HMEREFRERENEILTE2HFEAXN. FTHISE TOHEREFEENDKE
BEREX vV ITDEMBEEZRET DERESZASDMNERT D,
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CeColnsg NMR
A
CeColns
FFLO FFLO
q:2,uBH/27th|: (,uB , VE )
T !
CeRhins  3.8K
CeRhlng
CeColns
NMR FFLO
B.-L.Young In(2) NMR
[1]
Q=9g q 05 g~0.56
q FFLO [2]
CeColns FFLO
ab In(1) In(2) Co
NMR ab
In(1), In(2) , T2
11.3T In(2) ~105.66MHz
0.5K 430mK
300mK 106.5MHz 260mK 105.6MHz
FFLO1K&E
12,08 ) H//abi& —r
s — 2.0K
ey — 1.8K
- 11.3 .

— 12K

— 11K

— 1.0K
— 0.9K
— 0.8K
— 0.7K

S
i

sl
;%Ip(} Wi

—— 0.6K
. —— 05K
KNGS 0.4K

' ! — 03K

[1] B.-L.Young et al., Phys. Rev. Lett. 98, 036402 (2007).
[2] M. Kenzelmann et al., Science 321, 1161818 (2008).
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Pairing State and Vortex Lattice Structure of Superconductors with no
Inversion Symmetry

Ryusuke Ikeda
Department of Physics, Kyoto University, Sakyo-ku, Kyoto 606-8502, Japan

Superconducting or superfluid states occurring with a spatial modulation are nowadays one of central
topics in quantum condensed matter physics. The FFLO superconductivity or superfluidity and, if any,
supersoild are included in this topic. According to the original FFLO’s |dea the orientation of
modulation in this state is due to imbalanced Fermi surfaces in the a
k-space. On the other hand, the 3D superconducting FFLO state is L[ FOSTI =
always accompanied by vortices, and the orientation of modulation is ' '
affected rather by interactions between the vortices in real space. Such a ;.
competition between contributions from the k-space and real space i
leads to a rich variety of superconducting vortex states. s 2

As an example of such modulated states, we discuss here about
vortex phase diagrams in materials with no spatial inversion
symmetry. In systems with spin-orbit coupling of Rashba type, a helical
phase modulation [1] is induced by a Fermi surface splitting
stemming from the broken inversion symmetry. In vortex states,
however, this helicity (or, an uniaxial anisotropy) appears as a one /’
-dimensional modulation of not the phase but rather the amplitude [2]. o "
This tendency is enhanced with increasing the spin-orbit coupling: For
weaker spin-orbit couplings (the upper figure expressing a H-T phase
diagram), the LO-like state (A) survives the broken inversion symmetry
just at high enough fields, while novel anisotropic vortex states ( (B) and the square lattice (C) ) appear
as an intermediate state reflecting the above-mentioned helicity. At higher spin-orbit coupling (the
lower figure), the LO-like state is lost, and the novel phase occupies the wider range of the H-T phase
diagram. It should be noted that the slope change of the Hc2(T) curve accompanying the
square-triangular lattice transition is also seen in the experimental phase diagram of CeRhSi3 [3].
Correlation between the pairing symmetry and details of the magnetic phase diagram will also be
discussed [4].
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[2] Y. Matsunaga, N. Hiasa, and R. Ikeda, arXiv:0801.0682 (to appear in Phys. Rev. B).
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Physics of Multi Josephson Junctions and Application to Terahertz
Electromagnetic Radiation

WPI Center for Materials NanoArchitectonics (MANA)
National Institute for Materials Science (NIMS)
Xiao Hu and Shizeng Lin

Electromagnetic waves in THz regime are useful for DNA diagnosis,
material testing, security check and so on. As such, tunable and continuous
sources of THz waves have been under intensive search. Superconductivity
provides a very unique possibility to generate EM waves based on the ac
Josephson relation. The energy gap of high-Tc cuprate superconductors,
~50meV for BSCCO-2212 covers fully the THz band, and scientists have been
trying to explore this promising source of THz wave soon after the discovery of
high-Tc cuprate superconductors. It has not been advanced so much till last
year when the group of Argonne National Lab, USA and University of Tsukuba,
Japan achieved finally a synchronized radiation from BSCCO single crystals
(Science, vol.318 (2007) 1291). We have investigated the system theoretically,
and have come up with a new solution of couple sine-Gordon equations (see
Refs. below) which is intimately related with the new experimental
breakthrough. The background, present status, and the future direction of this
field will be discussed in the talk.

References:

[1] S.-Z. Lin and X. Hu, Phys. Rev. Lett. vol. 100, 247006 (2008)
[2] X. Hu and S. —Z. Lin, Phys. Rev. B, vol. 78, 134510 (2008)

[3] S.-Z. Lin and X. Hu, arXiv.0809.5169
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Phase Dynamics and Electromagnetic Prosperities of Intrinsic Josephson
Junctions

WPI Center for Materials NanoArchitectonics (MANA)
National Institute for Materials Science (NIMS)
Shizeng Lin and Xiao Hu

Because of potential for wide applications of THz electromagnetic waves in
drug detections, materials characterization, security checks etc., it is
extremely demanding to develop low-cost, compact, solid-state generators.
Highly anisotropic high-T, superconductors such as BSSCO are very
promising candidate materials for this purpose and great efforts have been
made to realize this device. Recently, it was demonstrated experimentally that
a coherent and monochromatic EM wave is radiated from BSCCO mesa.
Despite the experimental triumph, the mechanism responsible for excitation of
terahertz wave still unclear, although the cavity intrinsically formed by the
sample is found to play an important role. To figure out the underlying
mechanism in experiments, we have performed extensive numerical
simulations by solving the inductively coupled sine-Gordon equations. A new
dynamic state is found in which large amount of dc power is pumped into
plasma oscillation. This new dynamic state seems to be consistent with all the
experimental observations so far. In this talk, I will discuss the unique
features of this new state in comparison with other dynamic states and its
application for terahertz radiation.

References
1. L. Ozyuzer et al, Science 318, 1291 (2007)

2. K. Kadowaki et al, Physca C 468, 634 (2008)

3. S.-Z. Lin and X. Hu, Phys. Rev. Lett. vol. 100, 247006 (2008)
4. X.HuandS. -Z. Lin, Phys. Rev. B, vol. 78, 134510 (2008)

5. S.-Z. Lin and X. Hu, arXiv.0809.5169
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MACROSCOPIC QUANTUM TUNNELING AND SECOND SWITCHING IN INTRINSIC JOSEPHSON
JUNCTION OF HIGH TEMPERATURE SUPERCONDUCTORS

ISR A. MAEDA

HWARKaG Xk, Dep. Pure and Appl. Sci., Univ. Tokyo
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Abstract
The magnetic torque of a high-quality PrFeAsO;_, single crystal has been investigated at temper-
atures from 10K to 45 K in magnetic fields from 5kG and 50 kG. We find that the superconducting
anisotropy 7 in PrFeAsO;_, can be approximated by v = 1.08 +0.00687" in all fields by employing
the Kogan model. The reduced superconducting anisotropy in the PrFeAsO;_, crystal seems to

be very promising in considering various high-J. applications.

PACS numbers: 74.25.-q, 74.25.Ha, 75.30.Gw
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