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ERRTEGRVESE TR FRNEHEZTO. TV HRELBEEROLOTIZART,
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KDT)IOHEEILENLTWSERBIREND, T7aHE . DNABEDERDOLYLT EIE., BHIC
EEFMDRAIYE T IRIT—IZEoTREDIEETELTLS,

-l

(=]

(=]
T

Bridge-forming Prob. (%)
o
=}
1
W%&M"'
.‘00 r
og0 ~~0
Ogad" % oo iz
L] . j

e o9 8000000
=
o

5 $H%OER

(NSEBOHAEDER

TP HERICHARTERIEREDRLLI-EEE L DNA DESEDILIAEEEREL.
ZOEREMLEDERZBHALNIZT D, RIZ. ERERFEEMBE AL ELE TIEELMED
EHEOHEEETUTIL—MEEICIEAL. CNETRHTHIEDEREHEINTLVEL DNA &
T HEIERELHMMEOEVNELEESIEHERTT S, T, FIRBROENLE
HE% DNA A ERAEIERL. ¥/ LF OB F-AETHEET 2T /HBEEDFELTODE
BHEZEERT 5.
) hDOAEEE~DEMR

(272l

40



(3)EAEIzAIT-FER
¥IZHL,

6 EERNNTOEHEZOHE
(M EEADEBEZTDOHER
HEREE. BESESFLRBZEZ THARRITOMALLET=, 2. 2FBE DR THE
HBAOHEEN S IAL—av M BDSALBRBED1BOAREDHITEY ., EEREREH
LRELGRBOAEDAMMEICETETATATE/TOELEFIC, DA DIEERE
TH-ot=,

(2) RIBEMTRIERI LT DR

SEDNFICEOARIEOEN T T, AEEDOSEN TR CTEMBEEEREZALTH
RERFALTOSEXILD, SEMBCRSEHZFORABEARMRERER T HEN
TE., ERFTEDORBRMIRIIZITOICEMNTE =,

7 RBEEDOSEDEBMIZONT
AMETHIELI=. FE D DNA E5IIZx L CERILERMEEBNEOEVEREDRIEAR
SIHNIEX.DNA UM EREOCHERAELE% DNA A ELEISERTHLICE > TEFES
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DRTICKYRELBEETLIEALGLZRIETESZLE. LMY DNA (TSI H2EREERIE
TEBRIEERT CENTES, EBRESIAL—2av DY AL ELHERT FETHOI=H.
EREEOHERICFRE-=YRE D DNA G/ RTFREROFEE. RICERAH MY,
SHAZIILNETENTELEMN D =, V32— aV NERDHERRICRDLY  EERHT
FRELHMOCETETDHREERIITAENTELDIX, SENTOTIEOENTFTHY., EE
[CRRBHL TS, & CORFMRERRBIETLERLY,

9 MEMIEDRAE:
RAEABECREBHLGVMEERINEZRRMICREITIHREQEERFTIHEI. &
BT EREELERSATOGVDS, RABIYENGYEBNEIEREETYT
TGG HEEEBAEDHRFITRUILI=CEFFHBTES EREKFICEOIEHM TLWEED
FREICEEMNIRYEAH, RREFABEDOBDIA—R NNV IIZEoTHBEZHRUDIFLIELTE
BHFFHTELDN. SR HAEFEDOEREZIYEDHAHOIC EFEDEBFIREFEIC
EKFEEDLEBBEFANEFEND,
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EBRGEMERDHUESATORRICHT-ERAR

2 MIREFKA:
Z2REB iR

3 HAEDILLY:

RBETERATY (X, OVE1—2DEHE IT REEFNIZEZSEOEHFIN TS, R
BCEF /YA RXDHEEAVAEATEREOHESEBHSIIER AT MRAM)DBIFIZM
(FT-ERAREITI ESTAAE T/ OHRICHECHELERDBROVEEERAZFALERTT
W BRAHLIEF/EADZELWMESEBIENREEZRAVSEVIHLL AN X LZIREL., EHMTA
EJDORFKEBET,

4 HEKRE:
=

BEDITHRFAVE2A—FLGEITRREINSGFBAREFRBL/NSLGHA~NDERILHELHAE
HEIERESRNORYI>TND, it (HAEOEOHE) FT0REN. HEHEtESEZEILICE
WTDAYYRDI=D N—FTA RV ERBEADERELO>TND, TS RFD/NSRHER DIZ
EIL. EIT1820FE, FLEASKBDBFRIZERINTIRE. Ampere., Oersted DFERLI-ER
IS EEDEIE L. Faraday [CKAHIGEALNEB N (BEE)ZETBEICLELO T, COREMNT
NETOELVVEMEBEIZATEZ, LHAL. COTHEMAD_ILTIEIA U LOSEEIZE
RENHD, TCTEEINTOWIDNEF-HRETHD, TTHRESIAA (A OFIHE) 21X,
BEREDEZRMBEERAZRAWNS, COMBERITIHMALEFDEFEOWM/NER (REV) EDOREDFEL
EFNFNHEEERIZEIKEDTHD, CNEAWVWSDEFT /AT —ILOINSWEEREDNEIHIET
5, (ERFEMIEREEES,) —A. FRHEADYVICELTH, Fi-LGEERENRONSTE
T, MEROEFHEMBIREERLHEEZARFBUODISHEDLDOT. ChEFIRAT HEH
A DA BEREFEEERESICRBRTHIIENARETHAELRIEPOMNIHEH>TE, 51
DEMEFHTIE. SOLEMEOE DEFRUHER BN REFATIIENEELL DS, L O
RTIEIDEOITBHELGYBRZFOERLERICRIT-EGEMELZED . R ONEELHREZHDS
ZENTET,
1. ERFE#IL K8

Berger. Slonzcewski HIZKAHEADER/MORIAFE T, EMFEMIL REEDIRR DR (T HMIRH
HEMAREICESGUOEAMNBRBICKVITHON TE R, I5LERERIEHE (B0 RE) A o<KY
ELT-1BIR (B EMERR) TIXAZZA ., BEICITIEEBAEOREVBENGEOHRICKYEFHENE
BT WKBERTRBIDELD HRIECDREWRET S0, FFEHT -V BEAHERAN:E
FEARROBARGERILEITOISELITHIILIz, ShIZKY  BRICERZRITETEDKIGEMLY
DAL (RED) ICEKO I EBRLMNTHIENTE, BRICKDIHMIEEEOELICHIT-{58 %
BAHENTET,
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 BERT COMEDERERERICEKOMNVIEHIERENSDIMLIDINSUATRES,

i

D OLE-BRICEOHMERBEMELARIE, HIBEZRAVEVLEEERFHOEIIERATIMRAMELTOIEA
tEZALND,

2. HAEIZKBDERERK
EFHEARIRCTHOIREVHEBERAEERIES (REV) LER(BEFOHEEE) ZHEEIED
HEERTHS, CNEAWNSETHRBEREZRAEVDRN (REVR) PERICEBR TESAHEM
NELADTIL—TELECHBRICKYRIEBRON G >TEL(FEREVR—ILHR) . COBRRITHL
THHIRNGEEREICKYIRZDEB LD ATREEZHALMNZLTLNS,

S’ l‘JISH
\éx (Rashb) j¢+

HAE(S)ITL B BRVERIIHABHIKTRIRARETH S BROARALGEICLYFED RG> -ERAEL
60

FERREDFM

s AE D FRIZ & B EE 4 B (Shibata, Tatara &Kohno (2005))
AEVRIEHALIZH L TREVRIZIR 1AL D ZEREEIC Berry (IBZFRT DIE-0EDH D,
ERIECOREVRDBEIZLY—HREHMEKBIZREVRENTHEHHEFE LI E THEEEERK
PNRRIHIEFERMITRLI,

RAEVHRDEHETOEEMER DHLEE D EEN(Tatara, Verner & Ferre (2005))
BEDERBRTEEICERERHAIWVII/NILATHEZHNLTWLSL ., COEEHEDEFHMNR
EVRIZESIREVRLIIZEBBDEDON, TNELERDEFEODENEHERITHR)ICK-TSIE
EBISNTLSIONIIEZFYRHAHZEIETELGRVWIN IR REREA NV -RIADERTHD), L
MNETEREECHEAERUT TOEEBZERSLLAEVNLIICEENESI MDD HLNSILEEZR L
Ltz EVIEO SN R ITINSBREVRIZKDMLIENT-IGEEE A EBERTOMRIE
BRI L, COLTHAERMBUTOREMR OESHD MBS TIXHEDRIAE LD POV E T
[2EBENAIZN—YILRIBIZHES TSI EELO Lz, DEYERRERUTORELES DA
TIDAZN—YIEADBENDNHZINIE, REVMLIDEEBEEINESETEIEERTHAHEN
Hhd,

ZEBEFDRAEUEMNSELDRLYDMRHIETE (Kohno, Tatara & Shibata (2006))
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EEEFICREY REERELCREVEEHBEERGE D RAEBEREEN L5 TLSIES.
BEEFLHWIEDBMDREVBIANEEER(TDH, CNETIDOBRICZITHAL 12X 9 5 E 2 H (alpha,
Gilbert damping)é, REVBITRILYEIFER L= ARIZIEI=6<#FH =1L LI (beta IB)NNELDHE
NREH/UEBRICEVIERIN TV, SOLI-IEORESIIHERFDNELFRDIEELRI7H2
—THHMN. INCDRZRHUEBERTIEIZDOEEMEE X TEL M o7z, BERIZTEL > TIE alpha=beta
FETHEDENOMBHY ., ERICENODENESLDOMNEIRIEDKELBBETHo1=, AL,
BRAET LS, REVEFHEBOLETO ML OFFHEiZ BA&IZ1TL). alpha & beta Hif=LANZHE
C.ZNoDEIFHILTHESIZLEZMDO TRL Iz, CNICKYREVEMETEOEERED LV ER
SRR ETBEE Y . R ICHEEEEREI DN EEH T 5D DIEENEZ S5NT-,

'T

f
»“
'\

@

AR ERMIDZITBMNLIICIZDKYLI-AEVEBETEELLDR
EUBARLOE, BT RE AR (RE S D) I8 B (LR
BB DE0E) ISRET AL I8 %5, REUBBITRLY (ER1E
BECEEAMILEEAREL, BEF T EBHIL IR 050 H 5.
—HRAE VBB (FREUBEEREENSMETBIE 0% L ' 9
h$H5,

44
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/
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AEVEM.NAMEY LSO EEZEL-MERBOBRRER
MDEL(Mfi(Tatara et al. (2006))
AEURFIZEBMLIDEHEBEL T, RAEVEMGENSELS beta IHENLBEV LD E
%FELT_EE’:*U)E@J% rigid wall DERDEBAIER CEDEMETL Iz, TORE. MERHITVLER
BRENNHUESLEDHICE>TRESTVSEELE, TNICESLBVRME LD EENH D
tiﬁﬂbf)‘l Lz RIAEDERERTHLHRAERNNMNE LV LDITHLTIFEAEE LGN T—X
ELBKKRTFET AT —RADNRESNTHEY . HADEWMICEYILDEREEZT HELEELICERERE
TIFRARDANEEINIEHFEIND BB, —EQOHEDERDRELDELSILEL—H (B
FIMS % J. Phys. Soc. Jpn 2P THS.

2
Y 1.5}
e 51l
"pinned” f "depinned” 0.5+
jscrErCK A ‘]S 00 0L2 0I.4HUI..6.. 038 1 12 14

Jj
ER: AEVBEMAOEMBENB OGS OHEORSENT-EROBER, BAERISIVUTILBRIORLES
HIRILE—TRED, AR REVBEMNOIEEEIMEL beta BEWSFHLLWMLIZEAHL ., MEBEDORSLERER
BERE<EZ S,

LB EICKIESCERHML, ERHNOD NIDEHR(Tatara et al.  (2007))

WG EDEBENELIERERCHR—ILIERA. ERNSEENZ(TEIAERELTLNSS &
ZRTRLIz. SNICKVEILEREEFLOMAEDYBEREMNIELLEERIN TSI EAFHERS
EL2OERIEDIELSERT ZEITHEST=,
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HRAEUR—IILTIRIZEBAE U Eit(Saitoh et al (2006), Ohe, Takeuchi & Tatara (preprint, 2007))

RBMMEEERERAECHEMRAEERE. HICERGELHMILLOBDOBEEERTHL=H. REY
HENREERZRAONEE,. ERERTETREVDRN(REVR)ZHAL ERELTHIEER
EFTHIENTRETH D (REVR—ILHR), — A RGHEEERTHEENISREVROERELD
BFORNEELDIEI0ENHD, CNoFlAEHEIEHMIENSRELI-REVREREVELE
HEERZAVWTCERICERTIZENHFINS, CNIEFREDR—ILMRELIRNDBEER T,
HEMNMTBETTEREZ2MTTICERSMYE RS LIS, CNIFREVERELVZADHR
IRNF—ZFBRHUIRIINT—ICERTIFLVAN=XLTHD, COTA TP IEERICEBIE KA
BREDERMEICKYERMBRIILA SN, F-CDOAN_XLOBHHETEHFEEARD Rashba F
AEVHEHEERDEHERLGET T O,

5 45%0DERH
(1 SEOHEDER

1. BERAHIEIZEZSMLIDMBMERLEIToI-CLT. BRRICEFHRMICMLIZETEL. 1]
EMLHIE REDHEEZTMIT S5-ODEBEEo-,. F—REFELHAEDLE FEFREED
BOVTRVIYANSGILT, SRIIDEOTVVWEEREZITI.

2. BIZHIEDFTAFIOANEAETER FREVHR—ILFR) EVST-GRAZRNVET L
NTE. ChOBERBNEEDDEELIC, COFANZALIZEDVERBNIRAEVEMDIRELE
H1ToTHL,

) DOAEREE~DEFE
FAY. IS5V ARVBEDYT IN—TEDQERRAEEZERD, Flz. A FVR, OUAR—ILDYT
IW—TEOEERFELED LT,

(3)EA1EIzmIT1-FER
TEOMEELDEREZTV. EOLSLPELDEDBVVHILREZIZEENDIEHEFSEL
2o TDHROEBRIILEMRRICERITAHIELDH ., ELTULVAL,

6 fEEANTOEEEZTDOHE
(MEFENDFHEZDOHME

FEEEREIZBWT, AT TUTZIILOHRELXBORBELH DO, BREIT ol T H
BEBDIIENTE, T, AROCERMBEHEMBEEAEHLETHVWS TSRS, EEAD
HOHAEEEDFRICEYNANAEZDZIENTE -, ChODRRIIFLR/XLEDHIZ(F LT
WAL, SERRICEZZEETRICEZDNDS,
(2) SEIEEITEBIE T DR

B3] EeAviNeY =i

7 HERROSEDERICDOLT

SEDEEFRIEDI-HDOEFLHY. T/ Ay—IILOEKRBRREIEMLRVICALEELGRT—
ITHD. T/ RT—IVIZEDE, REEGYERBNEBRICEFZARBUNRERYANDZEL D
B(IRD. ZROAEICKY ., F/RT—IILTOHREERGEEHIRITIRSFELSHEIL, ERMN
HWRICEZBMLIEI7FAVORVRERANVTYIBELLTRT EMNTFREE Lo -, TNIZKY, KR
BHETELEICKYPBENTGA—E2EZEELE-EENTELLRIZAITTONRIEDEIRADE
nNoshnt-,

8 B :

REAELTIHK . BUOBETH S -EEDOA T DRARDERICETIXESLZENTELHN
otz Flz. BUBEHEICKSITEEMFMELBRBANICHREZHE TV oG oz, Shbld,
BT ROEEIC. LMFRELTVWEL R EVEMBEDEELNRDBRINSHAAXR
HIDELTEHN, TNOoDEREZEBELIZI-OTHD, LML, BHFTHARICESL-ET
BONEHRIEIFTAEEDTHoEEZA TS, ER. FHEICLIBMEIERLHSIIFEZE
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WESTDHENTEHRZ) —FIIERBAUCREOMBRIIERE LTERISEDII LN
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B ENALNIHE SO T HEEDERICAIT-SEOMBEAMLBARICT LI ENTE,
EEMFMIOVWTH. E—REBEHEDIL—TLOREHENZE200 7FIZRA—FSEBH
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CD&EICT, BYDRNEREFOPELGLIBEEZERITLHI L LG, SFROHATEL
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S (BEFH/RN) % J. Phys. Soc. Jpn.[Z&fEHRTHS,
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1) EROIREFERDRIE (T2 2al—avEn)
DOEEB D F~ D AT REMHEARETE
ZERDFTAFTIOREFET OO RFUIaL—2arEMETEDLHY ZLDHTIELS
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DEEREB/ TS, WXEEITOTLMETHXK DEERESE

EDmEEEICKYIFEAER UL R (Teixeira RE,
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MEFHTHD(KRTAE, ZAERE, 2EM,
#EH R —, T KRS E B EDNAKE R D ENIFETE
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Obtain effective potential field from the images

Construct chain conf. in the field
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DNADEBENFFRT=. BEKERMLTE—RXDLBEEHE, E—XDKESEDNADFDKRE
SDHE, BLUDNADEEEZZZA CEFOELEZRTWS. 1) DER/ET L CHRRELI-A
FHMBRADIEEET IILED LRI ZITOTLNS.

OB ROBECEIRERREIREZREABBRORAEB/ TPDMSIZTANIVT S5 T74—
[CKYNE—U R ToTz. SHICREBORAMUELZTOoTHRELITLIDNADEEFH~DEE
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