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BE. By —<7 3% v bOORAER EOR#E% TR L TR TE#5HIc s T 5 E{FNMR
DIThNTWVWA, KHFETIIZ DY A TOWA%AEAW220TLL LD WS Tirhh 7o BB %
DONMRAAEHS 5.

S S IIHEERTA & K E MBS cCuk 00 - NMRIC & b diBEEADEA IO
FAREER S LY SR B EEOERF v v TOWIBKE AT L TV 5, S HBEEATIIER)IE
DHERFINE R EREDOM@ARL (KLTyv /7R« a7) KRETAIENRBCHONTWVWS, TN
It Ly d IEBIEEEADF v v 7T/ — KOVEET HD T, / — NARTIE EMERRICIE S, €D
fedIc, (ERROEER TN I T OHMS J — FAEICH > TS LAHET T ENEZ SN B, LiL.
a7 HAOEER TIREZ 08 L THE TS LRBE LV, NMR 3. ZOHBHRE—7/NaT7HICH S
FFENSDESTITHOKIILEBROELTEKT DT, CORBEDHIEICHEL TW5E., FEX
3 d EERBEEADITACBY BF 1 Y7 b (RE V#ER) O kEEER LTV,
0.7N,(H/H,,) "AICHfid ZIRREFE OB S N, HERTARIED T TAMCER L TV 5B T EhvRE Nz,

—H. BHFE v v TOWBIKEELRF ¥ VTO R—TRICHETH S Z ENHONTE > fo, @BF
F— 7Tl v TOMBIcER KE L, BEEYLXIck3EE2 505 B, 2hicxiL.,
RE R =TT+ v 7O 4T E TORBICKIE LBV, FTARIERO—8%2R4Y, ch
5 DR 3T R B B O O BRI H L WRIRE S A 7,

fthod 7 ) — ThfT - 12 EICD>VT ., ZNT %, UCLADBrown & Clark (3#E 1 iIXt%
(TMTTF),PF, T C-NMR %47\, 19T TROBEEIRED 2 BANSAREICEDL L LS
A L7z, 72, Grenoble®Horvatic 5 (2CuGe0, T *Cu-NMRM S, VI b v O%f< v 7
EAENT B SIS Lo MERELE Yy ¥ —HAOHEEAZRARISEN LI LD TH 5.
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[1] G.-q. Zheng et al, Phys. Rev. Lett. 88, 077003 (2002);
[2] G.-q. Zhenget al, Phys. Rev. Lett. 85, 405 (2000);
[3] G.-q. Zhengetal, Phys. Rev. B60, R9947 (1999);

[4] G.-q. Zhenget al, Physica C364 -365, 213 (2001).



w1 A E VROIERTH: L ESR
MEAYEDNTF 74+ MATUANEL LYY — K@

HRRHIS A - 7o MRS EF A E L 3L8 (ESR) OMIEIZ. Z DB S MR 2 ),
T IV, TH2E R EWbWABHEOEWEEKEFEHT AL L0, S ESREFEINS
bbb, BMHIBESRIE. HMFREDN L. BRIEAMRIGIC L ORI OB, S AL S 0 58
B (ZRECFrv ) OBRIBEVDWSEF v v 72EZ 1-ESROBIN. BSHIZBEIELI EOE
WBAHIC BT 5 ESR ORMIS EOF|mEED, CCIMERERFICETRAE D ROMEICHEINE
COBBENHN->TEIo FEINRZGER, COXHIUHEIFICEAZFMNCRE L&/ LT
H5B, NI INFETOHAKICEH T ZEMISHAEORES R OERE L EBAR TRV, ERNICBT 5
s IS ESR O sidiS Fe A ki3, FICBIRERA & FEWEE L WIS T, Yoy v /Ly —va
AINEBOIHGH D, BIRE L TiRE D oRiEN E BRI HEATH B,

L. BEIBESREMWEETFRAE VROMEDOREDD E23, )l & Affleck ICL B A5 v
H— NS4 > —ROouoas it 80 ESR Hin b L UO'E T ol & A EEHERIEIC L 2 ESR MG
THAHI. COXHIBHAUERIZ. ThE TEMNBERCHEE > TOEBSESRINE DR E
ML ED T A F I ANERA T VR, EEMLERICHKEI S, TOEZIIAZV. A,
& Affleck DB OB THRNT 7o—FIC X AESRERIE. CNFTERBATH - IEHITIWVS=1/2
—{IRITLH TdH 5Cu-benzoatell BT 5 ESRIRIES L LIRS > 7 b DR RISEERIB KGN A2 A
ZTEICHH L2 TR L. TDRITE T B Dzyaloshinsky - Moriyafd A{EH O BRI L 7.
o, MR TEUSINE 7Y —HF—F— FHRFICHHA Lz, I 5IcFKA 1E HEHEEERHZ DS &
5 EFT B L 2o K oR S BaCua(Sii-xGex)207 DESRDR RS (B E) KEM H#)I & Af-
fleckBIFRTH £ HMTE B LERL, BETY —F—FE— FOBERETITH TV S,

LB NI IS ERIERE TOESRHMENRILKEM TAFEL 8- 72 0 . PIHERFIC B W TR
BIcB T AESRAEDLTTHOLNTWS, FKxld, VMO LRSS E4LET, B/ TS ESREE
BOMFEAEB IR ->TWS, EHIRFE3.5kbaric@ XV, KEICHE T 2 MBISESRICK 51
HEZY—L LTIE-DEBATES I EERL, BAEZORERDEREBH->TV 5, P

SHOFRBLER., KOEMBBICLVEELHLEDEMBISESROBERNEZEZ 5N b,
C OB, IS ESR OSSR A AN LISHMS TSN B0, Z O3 miisfFic L
A5 DhomoginityDF] L2 ER T A U5E NS B, O, 7a0) DA Ty F<7 Xy b
IXHL LA WAADTREZEZEZ 2 &, 0V 77NV ABBEO BRI ICET 3RETH 5.
THISESRIZ. FICBTAE Y ROMBETHRELZ LIFTX/H,. SBOGHE LTI Hicby
PEYOMFANDERNEZ 5N 5. FRICHEREORIEL KD SN BEMHEADIGH T, BUX
DS ESROKE I+ TS . RKIRERER EARDENE, COdic7 77 ) —Rodk
IREFDBEALS EHEBHMTOEHA GEETH S0, FIAIRIKEEEBNI0ugD 2 KouHMEADORT
REIOBRMICER LIc v FUN—DFARERLIZE > 72T L WA X BHBISESR DEE
M EEFABELTOEV, REZICTHZAE TREBA LB >TVWEF I oS 774 T VT —ZHL
7ztime resolved THz spectroscopy &, W5 % HlAEHE - MBIBESRIE &, Ko Rl E~DJE
FbSBEELEEIONS,

[1] H. Ohta, K. Kawakami, Y. Inagaki, S. Okubo, T. Kunimoto and Z. Hiroi: Progress of The-
oretical Physics Supplement 145 (2002) 95 - 100.
[2] H. Ohta, T. Sakurai, S. Okubo, M. Saruhashi, T. Kunimoto, Y. Uwatoko and J. Akimitsu:

J. Phys.: Condens. Matter 14 (2002) 1-4.
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RRAFREGIE RN A AR

BFHBEOYIICHE W T, MBS ENT 5 2 itk D ED & S EEIHEMEABRIT 20N> W TEEERAY
ICoverview L7, SWRZ AL, 7 —o YHEMFEMT 5 2 RocEFRICHEE Z N 5 &0EET
F—IVRNRMNAE L BAN, HEERT 5 3 KnRICEMSZ NS 5 LN TEBKEA 50, JHIC
DWTLI T e L7

1. 3WILHRICHBIT AHELFESDW
Noninteracting 3 /RGBT RICHEIE A FHI T 5 &, Hofstadter butterflyicfl7c 75 7 %
VTRV F— « ZR7 MUVAVELES ZEFBHFICIDRINTVEY, OEBEFERO— L
LTy 37 =)V IHODRTELR AT 4 VI DN OEZENRDI2DITH L 2HIGFHFLE SDWAEZL S
N5, THCET30REHITTHD ., —MCE T 7 = )V IENOHBHREV I BN S
B, Density wave 234 L TOW L &by #1020 SHAENRE FNTHIGHRITEED |
B 5 R —ERWELIcEL T A M —DDEMICIEDFL S0
2. W & 288 - Mok
757 74 Mokl 540-50T TOREREFEHRHINTE D KO - SingletoniT & AL DE
BR\h B8, FEGRANICIES A E U REGH BRI OE IS IR O Z HHMER (HE TR+ —Hl
1) WAEREWS @ « RIERICK 515D 5,
3. Lo R{E
7+ ) VNG NELOEBEOBILEAICEVT, (Hee k3 ->EKEW) MBETRES V57
B bARML T, TeH RIS KT S 2 &1F, Tesanovic PHIEEFIC L DIERINTH D .
Yakovenko, %k - EHIC L mfEAMHBTOHEMIN TV S, —H, BEFHFIN S OB
(RE URBEMHEHES TN D HOT, GRBIHETOMN EEbNs) 2, mEShTEHES
M. KHOMETH 5, AFETIRUTZRI

a) WBFEFY 7Ly FPRBEE =M TR0 ERENERE S XOMORICHSEENTSE. b
TLUw FD dvector BN BEREDF + » FIUDERLT 2 (FHE), Ihid, @R~
7 s 3 DA, HHEHRE nonunitary BIZED—DTH O . BRIHNY 7 LDK D BLZEBHELE
FHRTHHFINE - IHELEA D,

b) RADIEMRICEKT 2 plfzE toEhOETRUAER., dilute GEE)T R ILF—Z X
M85 ) 45 EEMEENRICED, CORER T HBEEICEE EEZ oNTV S, AERM
RREPINHEBE TR LRO1/2KETHLHAINTE Y. ZORFD5/2KE(F p BCSIK
EDEHITH O . WBIEIAEMFEERESELIRVTFEM L LW,

4. WAMETR (GREEEAR L) HREE SV OO b2EmEEVIEEMO TV LI TH S,
[FEMMZ. http://www - cms.phys.s.u - tokyo.ac.jp/Aoki/ OB A MAGA ]
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IND SIRIEE P THRSOEFEMME BT 2 LT, BV MR b0 E LT, A OMIEE TRl
B LTOWANEERBNT 5, KELHTF B L, 1) WEKEEAPLK Y 7T o—77 7 57—z,
2) 24 TN BFHEEEFR LIcSBEMRREER ST EVS Z8Ici b, 1) TR, Fdsg
YPGB FH PR ETERT AMEFS FICER Lo

T, MMM EERBBERAE VR E OB EIERIC X D KX MNEBISRAE L, /NS0
WIBAE RO THETPHETOTORE AREICKEBHEBE L1254 ENTES, LIS, i
EFATE. KEDFLEOTFoP—TEIETHMTELIDERD B LA THBH, MBS T
Tl BEFHFORE Y 3EIFKEN L D EEICE>THROVL I ENFMITX S, BHEFHFDR
EERE X DIHEICE 5 Ak LT BREBES RO ARY MV RIUKKRIRENENEZTH 5.
Brld, MIDTHELICEK 3 ZAE VEREIEICEL > T, BiEF & 3BEHETFSFEOBRTFE— M %
B Lo £y ART PVARET S 3 BIEREF 2 IHMEICEING 2 & SIciI L. Bl FicE+
H B WVIFIEANIIN L 7o AR IBFERME T L7250, Ihb, Fdiv ek FRETHEEL,
ERE—< /2R LR REETE Ldd, MEMET DAL V@RS, ZOAE UihE%E
REtL @& T E— F2ERT 2 SIS Lz, RE VERIDGEIES ISR RIERRTE ik o h
Tb. VEAHZEIR L o e b TEB L. ZOWMEE RS FTREMT30ICERNTH S L%
Rt Fho, KR TERT IMEHRFEZDIAF I 7 AR S A —H IFEELE-TL B
CERBMBETH %, Hx 3, HEUME A TTHTE ME TR -5 o > OXFiLimiihie s
EZDTAF I ZBMIC bR LD TZD—@ AR LT,

LS. KR THAWEEZ SNBDIF. HE
HEEIKETORMIBIMETH 5, Tl
V=Y —DBEERHT5DTIIEL, BFH
D TRIT & DDA O R R kR BEN K
BT&, Tnx Vs LSyt o R
1R%Ed 5, €DFlE LT, ZnSe/BeTes 1 711
KR - M ER TAONAHMOILE, &
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RN Uiz ShUEs MEEDRWRSEEZ BN 5
CEICIEBDT, /NL RIS T O RHIRE B D
ORI T HEHESUEIYFTX B,
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SRS T O @RI D HT G
HEAY - BAXL  NEL i

BRI O D THEENEI0 L mD S 1ImmiZ /MG TDOTHz/GHz FEwiEld. SEJIEBYMEDO =RV
F— 2R MUCHIET b7, BEAYE - 5FREE - BERXCFEDLWAE THLERED - HD
D TEEL ZRYZ MUEEELE LTV, Fio. FEARTHETE. ATHICAERSh 5 E T4
(D% L N DFEBISHIET 2720, ZOMERBDTEETH S, &IAD. TOMBETOHREIER.
A« R ARAOESRIIC LR TERBMIICH LV, ZOKRKZBEAO—D 3. HobFHticE s X
I IREEOBEN RSN EELEVLRTH - 1

RO L X3, KFIRVF—mDTII L A - EFRALICHRTTHO—FRE (Y
eV) ICBERWI Eicdh o7 L LEEL T &, EFEOFIEAMIMN TEM DR ICH N T,
BRICHRD THURSHEET S v PR Y — (SET)EMFINAETHE AL SYEZFIH L TEHR
45 ENTREICE 572 SETZ2HNBEHKIZ. EEf(e) ODTh 1 BRREDEMICE->T
on-off L83, ZDtic, THz/GHz XA BRICENT B4 &) DIEHAEZSET R FrhicHl
HADIE, BHICH—ETREEZTICELG T E39TH 5, MAMTEMNZHWTIER L /RS FE
FRy Mc&k->TT 7+ &KL L7:SETEEK T 5 C &I &k » Ty EBRICTHz/GHz & D
B RO ER T2, KPR TEED 0. —H RNV BT 235) RIcET
Ky h2BWVWTFy bRICH A 70 bo s HRBRRICK2ERSmES 2RI L, ZNEZSETO
on-officFIAT 21, fuhiE 2 oOWFIBT Ky bEAV, —HD Ky b SGHzE FIRINIC
Lo TETE DBV LTS A L EL, ZDEHAHE(LASETDon - of ics 13 5%, Vg
hb. HEROBREBICHANTEEIBHTRER 2, 4%, 7L —{beid L & o—&{bhEsD
X, B F TRABE » fokk & ISRIENATREIC IS 5 L iff s LB,

KWz, O. Astafief = V. Antonov » XEEL « IO « F/—EZERDHEICE O iTHN

1bDTH, Fioy FIEEHIRAFET (JST)DEBKHIEBETIZ: (CREST)DEIICL D iTHi
F L

[1] S.Komiyama et al., Nature 403,405 (2000).

[2] O.Astafievet al., Phys. Rev. B62,16731(2000).

[3] O.Astafiev, et al., Phys.Rev B65,85315(2002).

[4] O.Astafiev, S.Komiyama and T.Kutsuwa, Appl. Phys. Lett.79,1199 (2001).
[5] O.Astafievet al.,, Applied Physics Letters 80,4250 (2002).

16



7))V Z W55 E 4 =F D BLAK
FILASFIESE R S

7L ARG ERTHAC DI CDICIHDIE 2 RVEENH 208, W52 R WICIFEOE K& & S E
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LDAGLETH D KRV FIHEY — EXDIDICEIETREEZR BV INSDONET
BHHE L TORENEIFINS, MILKFETHED TV SR O 2RISR 27REHIS Y — A ZEHH
SOR P HHEF LV —H—REICBVTHIFEICHRBIBREARI ONERBOFRTH D, HMNE
FHOEHEDOEEERI: LTS, 53 OBRINIHENES 2V BAMBEEANOF#THD. h
BABFOEMICH I BEMALICREARTH B, DX I/ L Z RS RER 2 AT M & 13573
AR EAN LT, BB EOEMALIZES LT, 2Rk L CEISIRBSENSLETH 5,

BENE  BEHAYIESTE T 5 (2002) 465

. . a4 W
T RIVF— vy | A A F o | ETRENS . .
i RS . HigE., h—LAR—1 -
7 Al (B ) MEF pa—n—| = B HEBSE, & Y X (de - mail
(mm)
S, S SR 100 kJ < B LR S, http://www.akita - u.ac.
UEXRFLFARER | Sy | 18 | I+BL IMRO | aku /03/03 3/kikai.htm]
B2, http:/www.physics.
f o K% B4 e 16 S«Hh EM,R.C, okayama - u.ac. p/kotai/index
(5%V) S,3He |°
j.html
&, noguchi@pe.osakafu-
KRR AS TR 46 kJ 18 S-%0 |M, R,3He Logm| . fZ, noguchi@pe.osakafu
(3kV) u.ac.jp
— 100 kJ . AKH 1=, http://extreme.phys.
AL I AL o " f ’
MR REEER (3kV) i S-#L |EC sci.kobe-u.ac. jp/
& e _
gwprAETER| O | w150 |M fBR &, fukuhara@pu
(5kV) toyama.ac. jp
LB RKE¥EEIEE R fRE &, http:/home.hiroshima -
B W O f ® u.ac.jp /hnegishi/
BHRNFERRINEIL | 30kJ 13 | 1oL | Mg |EHESCKEE, mitsudo@maxwell.
BlRWHR >y —| (5kV) o apphy.fukui-u.ac.jp

17



MR TR Lo ARSIk o H T

RBRLRY BEEHFER AHE E=

MO EBKIIARICH B & 578 K+ — & AuBr,OLR EQHIET =4 w1 5185 2 R i
BATH D, 2HDO RN+ —2XBT A0, FTL1F(00). (NN)EBIFL TW5, (00):

(AuBr,)
T, 10'~10°Th 3, TN oOMBEDOBKIRIMLOBERFNE L. FilH 530
~50KE TlrEeBM. TN TFRIERA LR L. HelR B T3 %R L VLl
iz F L FOIRSUEA R, JOEEBETIRAOHKIEI., BE. W5,
BS AR IC L AIEIOM O E X T ) Y ARA LN, 1. (NN)EIZ12
KL FRGEREMEICIE BA%, (O0)EIRES ZICBE->TWV B, INHH S
tEENERICBEE L TWARIZEEDN S,
EROENAGWVICLEDLS T, mEE b

1+y P (NN), (AuBr,),,, (y=0.75~0.875) DR 2 KorHA L EEEO o DILICL

(KX

EDO-S.S-DMEDT-TTF

QLK

P-5.5-DMEDT-TTF

Shubnikov de Haas {§ S "Bl s 7z, AR & ' '
(00)ETHAVHEILKRLHTHRALALLOTH Ve Blre vasK
%'s HEOWEE) I Fermifill FLandau#fr % 2 '
A% 472 OB FHBBISEVIREITH S 0N
M0 . Los Alamos @ pulse 7 f#15 T60Tesla %
TOHallZh BRI EEHAT2. ARTL1KORIE
B HallZ R %2R L. & FHall RS DOHKE
HLTVWE, ILIKERICTAEDL D —DDKS

=0

Apc / pc B

(EDO-S,S-DMEDT-TTF),(AuBr,),., , (y-0.76) /=

I T 1

sample#1
I |

DOIR#AEKRICIED, BFHREDOIGFOMBAE
EZZBFHIEL BV, —Fs (NN)IETIR
35Tesla Ll L TR EBHEMEAICT

20 25

D\ MEOEHNLE VD 30Tesla __t-(EDO-S,S-DMEDT-TTF),(AuBr,)

A8 A WIS TIIARIICEL S

! l

‘]4}/ ——

Fr AR 2 Eid. S RO
BIMEA 5 S BT bEIRIE, S -2000
a
1) T. Konoike, K. Murata, H. Q:; 4000
Yoshino, T. Sasaki, Pa-
pavassiliou, Phys.Rev., to
be published. -6000
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HHEF L —Y — D3R & il T ToKER
HAKFRFERER YRR KH &)

PEKD L —H =0, HF. HF EFICHBIN-BFOREREBRZNE L TWA D, YHIE
BOMRONZERICHIBEBINAZDICH LT, BREF LV —Y—RBREMENHHEET TH L7201
V=YD EZHBHICEZ A ENTESLLVIKRXEAY v bEFF->TWVA,

COBRMETF V- — ISR EORE AT KR LOLETH 5, HARN SR E
FAKAWADFY (undulator) THEDE LIETIHTRAT AETHBMBEEHEETEEE L, Thz
HRXETL—Y—tT5bDTH 5,

IEZBFEEZE DL S X BHEHOEHET L — ' —DBAFICBELSH O . B, Stanford, Ham-
burg ® 2 #AFF CEEMN 7o Y = 7 b & L Twater window fHEDO XFELOFENTHON TV S, &
UK LTy RO FELIZEERNICAS TH . Lok, /ML o, KIX M TREHETES
ZEMhS, RO AP (Stanford, Vanderbilt, Jefferson Lab, FELIX (45 > 4", CLIO (7
5 v R), ete.), BAETH, KEAFEHOEBETF V- —WEd, BT HFER. EriRiF AT
Fy VNA, RETRAAKREMEF + /X THEHRIN TV S,

HFABBET V-V —DOREREEIE. BEIE, /LK, SENREBE LD 4 — 5k
Wl i, BEFoND, bRAI, KEEHAFABHET V- —t v & —TlEHRAFELIE
FINT, FIAICHEIN TS, i, HEMEE  600-2000ecm ', W2 us: 0.3Hz, E—27 /37—
2-5 MWD SV ZTHY, TO/NILZARETFO I 70902 (IE2ps. HIE100ps) M S-> TW 5,
BT, 44F12A % BAUC L TEFRAFEL RS0 - 100cm D75 EF 27> TV 5.
_@gvmﬁﬂmm@ﬂmu

1) FROVEER 53 %453 % (pump - probe )

(2ﬁ¥@zt¥%%\4¢/m‘&m@M%\

(3) [RINT A4S Bt

(4) FRAVEBES HA S

(5) ¥1'E DA% (carbon nanotube®).

(6) $EiRHE., EFRHE (LY =X R) BENBF N5,

VIO S 5 3. O LAREKRAFELO AN EKED, FHITEBISOFRI M & WO BE 51
ERAFELEMlAGDEY A 70 bo VHBLNERTH 5. Fic, FEEBTHAICEVT, 7
BEBERIC L > THEL 2 F + ) TOEHEBOHIE P £ OEFMBE D FAVKE Stanford, UCSB
THRAIZIThhTVWAEY,, EFRAEBOFELRIIHATHRON TV AL, £ ORMIGON %
BATED., £, BERNEIGAFNIIE VA, BFRNATOESR G RAEENIEE VBN YFT
B5THA9,

*) J.Kono, Jpn. J. Appl. Phys. 41(2002) Suppl. 41-1, 76-87
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SERES A LBFRIC 35 1T B RUMLD &1L
HIFRERFE TN 7 N

pEsk (FEP) FRAMIS L 0 EHITIZ, REHEEEOBSRE— 4 » MIREE & & B S HFHE
meabDEEZONTE Y L Ly (0O M A BT SR TR MR O Bl i FRAR O it A5
2k, BLOEFIEEBIC, EOXIBEBRENSLTLOIELL BV I XD ->TE 1 FiT. B
B OBWALOFT THALATE ICEREAEHN S TR TS h—]) OBRIE. BATHEROFMICH F
DEOSRWEEBNLEHELELTED. 28 - R & OFUMEL & &V - - ERRIEK N S b
BOAEEHTVWS, JO#ETIE. Bk 7S b —OHEMTOEGRIERIC D O THERL L 720,
WAt 75~ — OB ISEBROE A ICEIKRE L DI TL DD HENH 5:

1. 1®romEtEaRRsn CFELHNY 7 hE— i T TORERED

2. FPRoIAHMEBHEICES L S#R

3. miEAEMAOAE (TR s 5 25 —HED)

4. ¥iEEtR O

TR, (D) Rtk Sn—@Erd 0, (i) WKBOHE> (i) RiFi2 il
LPdTneEEZIOSNE 3FHD MEEAGBEOAEL ISOVWTHML LS, BB, 1. 2. OFHE
OWTHID 720WA R, AAFETEMN S Ok 1) 22Ranizv, @iESEMOFETIE
FTEBEZTVWAROFMNE Y X7 —MEICEHT 5, 72 & 2. BTIRDFHR® SrCu,(BO,), 1%
T84 <—+« R N, 1/5-depleted EABETFEOIE, A DDRE VMO E T T v M,
WS BAETHB, MICZDI IR —HEOHRIZ, F4<— MU T Ly bOX DI TEHIE
Kl o242 R-+THBEEARET, COTFo—FTROAFLZRTy TR, 7525 —ft%
S (D) HELEAN S, FTHRE L2 ERIki T ORI ) < TEMSHEIERD 280 H
TEZARDB, 29 LTI SN R TFRMEEERE. —#icWw-Txuo (D) HEFRE
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Time - dependent density - functional molecular dynamics simulations
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Study of Defects in Amorphous Silicon by First - Principles Molecular
Dynamics Simulations

WABERE  EE e

After success of valence control of amorphous silicon (a-Si) by hydrogenation, a problem
of the light - induced degradation, the so- called Staebler - Wronski (SW) effect, has been as a
major obstacle for commercial use of a-Si. Although numerous studies were accumulated,
there was virtually no significant improvement in this problem more than 20 years. Very re-
cently, a remarkable technique to overcome this problem has been proposed by Prof.

Kobayashi et al.tt,

In this method, a-Si is immersed in a cyanide solution, in some cases,
with help of electrical biases. This simple treatment yields a surprising effect on suppression
of the light - induced degradation. So far, no microscopic theory exists. We have studied theo-
retically the microscopic mechanism of the effect of the CN treatment by ab - initio molecular
dynamical simulations. In our simulations, a CN pair was introduced in the vicinity of a Si
dangling bond in a- Si. Initially, a CN pair forms the triple bond, which form is common in
molecules. The C site terminates the dangling bond, as a H atom does in a - Si:H. But, in fact,
CN incorporation resulted in more than just the termination of dangling bonds. On the course
of time, this triple bond was converted to the single bond. In addition, we found another
metastable double bond. The chracteristics of these bonding forms are summarized inRef.[*
In the single bond case, the N atom has bonds to the nearest neighbour Si atoms, and for this
reason, the fraction of four - fold coordinated Si atoms is increased. We think that this increase
in the connectivity of tetrahedrally - coordinated random network is responsible to suppression
of the SW effect in CN treated a- Si. On the basis of this result, we design the nanoscale struc-
ture of a - Si to avoid coordination defects. This was not achieved by introducing single - species

dopant, such as H, C, F, etc, alone. Pairing different species is important.

[1] H. Kobayashi, et. al., Solid State Commun. (in press).
[2] Y. Yamazaki, K. Shirai, H. Katayama - Yoshida, submitted to Appl. Phys. Lett.
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First Principles approach to the electronic structure of strongly correlated
systems

FERR F. Aryasetiawan

We propose a dynamical mean field approach for calculating the electronic structure of
strongly correlated materials from first principles. The scheme combines the GW method with
dynamical mean field theory, which enables one to treat strong interaction effects. It avoids the
conceptual problems inherent to conventional“LDA+DMFT”, such as Hubbard interaction
parameters and double counting terms. The basic idea is to employ the self - energy from the
DMFT for the on-site term and approximate the off - site self -energy by the Gw approx-

imation. This idea can be formulated in a precise way as follows:

EIc(kv zA(‘)ﬂ)LL’ Z:JC:v'cW(ka Z'Wn)LL’ - Z ng(kw iwn)LL’ + [Efﬁlp(wﬂ)]LL’
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P(Cb 'i’/n)aﬁ = PGW(Q; iVn)aﬁ - Z PGW(Qa 7;Vn)m[i +- Pimp(iyn)aﬂ
q

Il

where T denotes the self - energy and P denotes the polarization function. This treatment thus
goes beyond usual extended DMFT, where the lattice self - energy and polarization are just
taken to be their impurity counterparts. We apply a simplified version of the approach to the

electronic structure of nickel and find encouraging results.



X 1 : Band structure of Ni (minority and majority spin)
as obtained from the linearization procedure of the
GW+DMFT self -energy described in the text (dots) in

comparison to the LDA band structure (dashed lines) and

Energy [eV]

the experimental data of [Biinemann et al. (2002)](tri-

angles).
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First Principles Study of CO and NO Adsorption Transition Metal Surfaces
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It has long been believed that NO molecules are first adsorbed at bridge sites of the Pt(111)
surface, and that they move from bridge sites to atop sites as the coverage of NO is increased.
This hypothesis originates from several vibrational spectra (EELS and IR) exhibiting a low -
frequency N - O stretch peak at low coverages, which is attenuated with a new high - frequency
peak developing as the coverage is increased. Our total - energy calculation from first princi-
ples, however, reveal that at the coverage of 0.25 ML, the fcc - hollow site is the most stable, and
that at the coverage of 0.50 ML atop species coexist together with fec - hollow species. We then
calculated vibrational spectra in the case of 0.50 ML, and showed that the peak intensity of the
fce - hollow species is the tenth as small as that of the atop species, reproducing the observed vi-
brational spectra qualitatively. Considering that the fce-hollow species exist at the surface as
much as the atop species, such a phenomenon is quite unexpexted and has been misleading the
experimentalists. A well - known intensity transfer effect due to phonon - phonon coupling is
small for two absoprion peaks as much as 200cm ! apart. We studied the origin of such anoma-
lous spectra, and found that the dynamical dipole moment with respect to the N - O stretching
mode of the fcc - hollow species is screened in the presence of the atop species. Such screening
is considered to be derived from the short - range dipole - dipole interaction between adjacent
adsorbates, which manifests itself only at high coverages. Our calculations indicate that such
misleading features of vibrational spectra are also seen at other systems such as CO/Rh(111)
and NO/Rh(111), suggesting that they are quite general phenomena for systems of small
molecules chemisorbed at transition - metal surfaces.

This research is supported by ACT - JST. The calculations have been performed mainly us-

ing the Numerical Materials Simulator in National Institute for Materials Science.
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Catalytic Role of Metal Ions in the Cleavage of RNA: a Car - Parrinello
Molecular Dynamics Point of View

HLE AR Y Mauro Boero
R fEEH B Fa EZ

Since their discovery in the early 1980s, catalytic RNA molecules have been at the center of
great attention in molecular biology and medical science. The main reason is the fact that RNA
enzymes (ribozymes) can be engineered to cleave other target RNA molecules. In this respect,
ribozymes are very promising therapeutic agents able to inhibit gene expression and can be
used in gene therapy of cancer (1231 Yet, the mechanism of the cleavage reaction escapes ex-
perimental probes. By using a density functional based molecular dynamics approach within
the Car - Parrinello formulation ! we have simulated the phosphodiester cleavage process 81,
The results of the simulations indicate that a divalent metal cation (Mg2+) is essential both in
selecting the right reaction path between two possible competing channels and in lowering the
activation barrier of the reaction. Another important factor is the presence of the solvent, in
which all the experiments either in vitro or in vivo occur. Water molecules form a continuous
hydrogen bond (H-bond) network connected to all the hydrophilic part (O atoms and OH
groups) of the RNA molecule. On one hand, the H - bonds stabilize the structure, on the other

6 y
(6] mechanism can oc-

hand, they provide a path along which the H' transfer via a proton wire
cur. On a second instance, we have found that a Mg2+ cation can promote the proton abstraction
process, that represent the initial stage of the reaction, but, at the same time, the formation of
a solvation shell around it interrupts the H - bond network and can prevent a true transfer from
one site of the ribozyme to another one. In this case, the lost proton is dispersed in the solvent

in form of a hydronium (OHj ) group.
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HEE - 2002412 H13H (&) ZFhil1kg~120304
B - WPEDETET 6 B A6155%
##fifi : Prof. Pavel Lipavsky
(Institute of Physics, Academy of Sciences, Praha, Czech Republic)
M H : Electrostatic field in stationary superconductors
®HE:

Diamagnetic currents in superconductors, would they be at surfaces or in the Abrokosov
vortex lattice, create inhomogeneous patterns that are accomopanied by the local charge
transfer. Theoretical and experimental approaches to these charges and related electrostatic
field will be discussed from early measurements of the Hall voltage to recent NMR and NQR

experiment.

HIE - 20024E12/320H (&)  4+8% 1R300~ 3 Wg3043
B - HERESE 6 B A6155E
i : Prof. Christopher J. Stanton
(Department of Physics, University of Florida)

i H : Coherent Acoustic Phonons in GaN and GaN/InGaN Heterostructures and Epilayers
®E

While for years, ultrafast lasers have been used to generate coherent optical phonons in bulk
semiconductors, recently huge coherent acoustic phonons have been generated in GaN/InGaN
superlattices, multiple quantum wells, and epilayers. The complex microscopic theory —
including the effects of strain - induced piezoelectric fields and valence band mixing — can be
mapped onto a simpler problem: a nonuniformly loaded string. In superlattices the oscillation
frequency is set by the superlattice period. In epilayers and single quantum wells, the
oscillation frequency is surprisingly determined by the wavelength of the probe laser!
Furthermore, in epilayers, the coherent phonons are localized wavepackets and can be used to
probe nano - scale structures below the sample surface —a technique we call “Nanoseismology”.
Finally multiple laser pulses can be used to coherently control the dynamics of the acoustic

phonons and to manipulate the large piezoelectric fields in these systems.



I : 200342 HTH (&)  AFHi10mE305 ~ 120
B3 - BRSO 6 BE  A6155 %
i#ffi : Dr. A. V. Balatsky
(Los Alamos National Laboratory)
B8 H : Inelastic tunneling spectroscopy in d - wave superconductors
RE:

Inelastic tunneling spectroscopy is a standard tool to measure collective excitation spectrum.
Recently it has been implemented in STM tunneling near adsorbed molecule on the surface of
metal. We propose to extend this technique to the case of nonmetallic density of states, such as
d - wave superconductor and pseudogap state. The spectroscopic features in dI/dV and its
dependence on position will be discussed. Simple analysis indicates the effect is in a 10 percent
range and might be measurable. Recent success of STM in connecting the ARPES and local
density of states proves that STM can be used to extract detailed spectroscopic information
about quasiparticle spectrum. We find that one also can use STM to possibly detect the neutron
scattering collective mode(so called 42 meV mode). I will discuss the proposal to use STM to

detect collective modes in d - wave superconductor.

AFF : 200342 A1TH (&) 4+ 3 305~ 5 B
By - HPERRT 6 BE  A6l45E
ifili : Prof. David N. Hendrickson

(Y 7+ V=F7KFE ¥ 77« TIK LFERD
B8 H : Molecular Nanomagnets
B

Single - molecule magnets(SMMs)are molecules that function as single - domain magnetic
particles which, below their blocking temperature, exhibit the classical macroscale property
of a magnet, namely magnetization hystersis.!

SMMs owe their properties to a combination of a large ground state spin value and
easy - axis - type anisotropy, which give a significant barrier to magnetization relaxation.
SMMs thus represent a molecular (or bottom up) approach to new nanoscale magnetic
materials, offering all the advantages of molecular chemistry (room temperature synthesis,
purity, solubility in many solvents, a well defined periphery of organic groups, a crystalline
ensemble of monodisperse units) as well as displaying the superparamagnetism of a
mesoscale magnetic particle. They also display quantum tunneling of magnetization(QTM),
emphasizing that they straddle the interface between the classical and quantum regimes.
SMMs have many potential applications, but these require that their properties be both
understood and controlled, particularly QTM. The Mniz SMMs are the best understood.
Various derivatives have been prepared differing in the organic groups, and it has been
discovered that the [ Mni12012(02CR)16(120)4]SMMs can be reduce to give both the [ Mniz] —
(S=19/2 or 21/2) and [Mniz]z — (S=10) versions. Mns SMMs with S=9/2 have also becn

0



extensively studied. In some cases, two Mn4s SMMs occur as supramolecular dimers, [ Mna4]s,
and exchange interactions between them lead to interesting modifications of their QTM

properties, establishing the feasibility of tuning the QTM in SMMs. @

1) G. Christou, D. Gatteschi, D. N. Hendrickson, and R. Sessoli, MRS Bulletin 25, 66 (2000).
2) W. Wernsdorfer, N. Aliaga - Alcade, D. N. Hendrickson, and G. Christou, Nature 416,
406(2002).

HIE 2 20034F 2 H2TH (OK)  AFhid10We3045 ~ 120k
i - tvEDEZET 6 B A6155E
##fifi : Dr. P. Thalmeier
(Max - Planck - Institute for the Chemical Physics of Solid, Dresden, Germany)

H : MAGNETISM AND SUPERCONDUCTIVITY IN BOROCARBIDES
HE

The rare earth borocarbide superconductors RNi,;B,C are a new class of electron - phonon
superconductors with relatively enhanced Tc. However in the nonmagnetic compounds R=Lu,
Y low temperature and thermomagnetic properties show clearly the presence of gap nodes
uncommon for electron phonon superconductors. An s+g wave model for the gap function is
presented and its consequences are discussed. The magnetic borocarbides like HoNi,B,C show
an interesting coexistence behaviour of commensurate and Incommensurate AF with
superconductivity which leads to near reentrance behaviour of the latter. The observed
metamagnetism is due to local Ho moments and can be explained within a CEF model, it also
explains the incommensurate structure. Reconstruction of conduction electron Bloch states

due to AF leads to observed AF/S C coexistence behaviour.
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FEH : SmS O JEJIH M
e

SmS (F 0.7GPa LI FOFE N THEEREEIREERT, 0L X HROBIIRGTITE E-FEAE D iE
DO ER/NE L, TTHED R RAEmD TAEWEMN Sgold phase & EFN S, L LIEETIR
PenF v v T AR FEERIREVICED D ., Kondo i AD#AEIF & L THEZ 5N 5, 2GPa Ll
LETRESEICEHV E— 70 EN S LEKFICER TREBIIREICE(LT 2 EMREINEITY
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HIRE : 20034E 3 H18H (K) A% 1 Ke304r ~ 2 Ke3043
Bair - avEWEZET 6 B A6L55E
#ififi : Prof. H. - J. Mikeska
(University of Hannover, Germany)

i H : Biquadratic exchange interactions in low - dimensional spin systems
T

We present results on phase diagrams and elementary excitations of S=1/2 ladders in the
presence of biquadratic interactions, in particular of cyclic (ring)exchange: Combining weak
and strong coupling approaches a rather complete picture of ring exchange related phases is
obtained, including the existence of a spontaneously dimerized phase. The elementary
excitations of the spin ladder material L.agCagCugyO4 show the signature of the corresponding
phase transition. The relevance of cyclic exchange on the elementary excitations in 2D Cu- O

materials such as Lay;CuO4 and copperdeuteroformate will be discussed.
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No. 3690 Generation and Application of Megagauss Magnetic Fields, by N.Miura,
Y. H. Matsuda, K. Uchida, S. Ikeda, T. Sekitani and F. Herlach.

No. 3691 Superconductivity of the Sry Cajz Cugaq O4; Spin Ladder System:
Are the Superconducting Pairing and the Spin-Gap Formation of the Same

Origin?, by N.Fujiwara, N. Mori, Y. Uwatoko, T. Matsumoto, N. Motoyama
and S. Uchida.

No. 3692 Perpendicular Magnetic Anisotropy of Co/Pd(111) Studied by Spin-

Resolved Photoelectron Spectroscopy, by Masahiro Sawada, Kei Hayashi and
Akito Kakizaki.

75



PIRERFIS & 05428 HE CBE15~W65)

BA2BE1LS 200245 H

PIvE B SE TR FE R RS

O THREEAL « R X EEERE D EBIAGNF T weeeeveerreroeesimsie st 1
WIMEBRAEFRISSP T — 7 & 2 » T
O TIPS CSICL00) DHERE | ++ovveressnssssnsssareossusessunsssssasssnnossssssssssssosssssosnsssssanassvnnessssanns 4
PR = 2 — R
OABIFRE  eeerrroorsransoscossnassosnansosnussossnansssnssssssabtstssannsdsssssnnesssssbadsessoviossossamasessssss 19
OB AT DECETABED G  +o-vveeorersersessoreesssntesssiasssiuesssmnsssnesssimesssssnesssns 99
ORA AN g, L an e Ve J= DoAY 924
ORI EE R LEPIREATEGZE - rororermsoreresmsssssressssssssssssesssssssssssssanes 94
OFRBIMEENRTEBEREBOTELHE  orvereerreerrreor 25
OFRBIAEEASBEGROTEZE  -ooooreerrerernecinniiniii s 95
ORI AR R L TR BT B ZE - reorrerrrrrrerrrrr e 95
OB A EE WA R TS R E R REBARB M  cooeeeereeerrree i 26
O AR thitk FEELF L ER RELRBAM  crooerrerrerreetsmii s 26
OFBIMEBE MY FHEERETRELOTE LM -oveervreerrrrereesneeniennaieens 27
OFR I EE YR TR EERELOTE G oeereerreermrreeremiees 97
Oqzﬁil4fﬁfgx_,\=;jygl_y;g[ﬁ]$|m§§/s-§§@§j§ .......................................... 28
ORI FZER—/N—T v E 2 — SRR HFEEEREREBGIE oo 28
ONERCLATEREM AN, » SN ELRFIT EESTE LT v, 29
OFRRAAEEERTRINRIIIIE —E  «oovvevvossossvssssunsesssnuansssssarossassindss sosnissssossonsasssssansonsons 30
O TR A4E R bt T[4 55 8 SRR RIRERE B cooreroeeresrseresnsesesssesesei et 14
OFRRIMEERHIR —/S— 3 Y E 2 — SRR EIRIRIREE—F  --oeeeerovereessmneeeessmnineeessnns 55
S E 5 AR s o Lo e T RS ———————— 58
O AR BRIt EIR B DATEITOUNT  roorscessesmoasarsssess rosassssasssssasassoanssssontsssnassesssen 59
ONRRISEENIRE DT AIRILITOUNT  srecssseosrisnsessssssvasssssassssavansvosssssassavaranasssssosses 71
OF 7= lsB=k R R N siscosmsaniainiusssossessissssmssessiaesesssasos sonsonnsssssssassassasss 79
BB RODSERE  vwvenvvwess more shnme oo Rsass s rne oo T oy o v e ST OB TR ST SRR SR VRO 73
i SR P4 A

7%



BA2BE 25 20024 TH

YIRS A R AR S S

O TEEBEREICBIT B FEIT 9 TR o 2T —DOBFR|  cooreesesssssorneasorssssssssssssonsassesanes 1
PIEBFFRFRISSP T — 7 & 5 v T8

O TISSP Theory Forum for the 21 Century | ««--eseeeesrssermrmmeamiiiiiiaen 40

Ol St o HAR &4?5&@% ................................................................................. 53

OCdzsResO7ITREI T B I — T 4 /7 vt 57

OEEEEICHBIT ANFETHME D NIDDIRIE vt 58
e = - 60
PR = 2 — &

OA%%@J ............................................................................................................ 61

Oﬁﬁj{?%f[‘iﬁﬁﬁﬁﬁ@ﬁ’é’/&%@@ﬂ ..................................................................... 62

OF 7 2 AU A= b B R R orrersssmesssssonsessssssnssssssessssssesssssesssssses s ssssnsssons a5
R

BA2BHE3I S 20024E9 A

LRSI SE U R

OGS Z b = b BRORMEEE LN 5onississsiesninsas s s aaavasisssaaasavissosss 1

ONF S 2B LK 5 REETBHREEDGIRE  -ooocverrrerrerrrmertniiiiiiiiis i 63
WIERFSERTISSP 7 — 7 & = v Tk

ODSC T =77 3/ 3 w0 T ceeeeerttittiiiiiiiiiiiiiiii ittt 107
T g e R e 127
Yt = 2 — 2

OFEETA Y TR DELETABLDEH]  +ovvereeererrrrrrrerssssrreestssiinneeeeeeaeessosnnnnsareseseees 132

OERBEAEYMET B ABID BRI SH  crocversorcmmiitiiiiiiiiiiiisssamssaie 133

O aV/2=2 0717 Ll NI < | 1) B 3 PP PP 135
W

BA2BHAS  20024E11H

QIRTLER S A < —AE VRICBF ARLT S b— LRISEBREE W S, Kl 3EBRee 1
WIMERTZERRISSP T — 7 & 3 v THi4k
OVUX » SXEHEREEEIC I BE T TR « EGFIEOREE o, 7
QY7 b2 d — T HELEDIFREFE  reorerrreorreerraaorsossssssssssssnsossnesssssssssorssssssssssess 27
%T&ﬁﬁg{ﬁﬁ%ﬁgﬁé ...................................................................................................... 45
YIEE = 2 — R



OA%%E}J ............................................................................................................ 47

Oqz’ﬁlélﬂzfg?&gqﬁﬁﬂm%%ﬁ% .............................................................................. 48

OSERRLAE B IAA KR ZEE B «oeevreereree e 49

OFRIMEREBRIAR —/S— 2 Y E 2 — & HFERIFRIREBE B oooeeereeerirmii 59

OSSR DAE BEBTHAEL IR FH 0D 0 BEIT D LN T vrvvrerrrrersssstee et 61

ORI AFEFE BB A D SZ ATUITDUNT wovveeererersssmmntrsiiittt ittt 74
LB S

B2BELSS 200341 H

WIPETIFICESEE LT ceeverreeeesormeeemmmessmiiniesiintessiansssonnstssninessenaaase s BEI RS oommavovenones 1
’% 1 [E]%rr{fﬁﬁiggﬂﬁﬁﬁ% ............................................................... Fé:fg% H}?E ............... 3
BEE CREENFRINSEHILAN A - (BEDT-TTF)2Cly  «oveveer ER E, BO BAZ e 5
YIRS S R R
O FHBIADYVEIED: & FHEREREIE  -+-veeererrer i 11
O TESRRERREEA « WO | 105 BIPEQIIAD - oeeeereereemeneneee e 66
N e P S 102
PIERE = 2 — R
QT U H =P UBEGIGF;  sosvossssssrorrussasessonnasssssoninssasssssssssasnsss oo ssnsssssstssssssssssoisssnnsssss 105
OGBETERATEIHL  +ooooverrersrorteseiinttisittetstteisitt ettt et e e s s s s s 106
OANTEERE]  cvvevoesiorsesesssnessssanssssssetessisassassssssssssestosssstonsssssbesssssstessssssnnsssssssastesssssso 107
R RS T S D B A MEDIL  ovevvessovsmsssssmmnorsranassssasssmmsusinmassossasossassvasassons 108
OF 72F1 s LB b HFIY R B cererrreermireniiiiiiiiiminis i sssmisisessn 110
LTRSS

WA2BWHE S 20034 3 13

BIMLIFIEIEERL T vooverosiosvas st s 400 s e s am s oA S e SR RS 135 R N 1
PIPERIT FE T IR FE 2 R e
O MRS TYIMEIZE OBUE & 5 ERE — 57 L DI REEEAAF T ovvererrmreererneesnesseseniennns 3
OMIPETRTEIC B BEFBMIER  ooveereesereeseissses ettt 95
it L ARSI 69
PR = 2 — R
OB AR AR DB A BLDIBH]  «ovevvrvssuonssssnssesnsnnsssssatsnssnssssasusssossnssasassnassosnss 73
OF 7= e LEo R BEHY Z R ceereerereeresenenimisseneiseiee s esssssssesse e ssessessesnes 75
OMRERFF & O BA0EEES (55 1 B §42) wooriomseremssmismesssarssssossassessesnionssrivssssivnsasass 76
th A

78



LTI S

SEOLZRFTFHLOEI KOMIELEELDZVIEBVELS T, 157
TOEFLIEED ., BHRITORESBBOTL & Hh

C D% 6 5. BHBHAROEED X UFTBEYEOEHNELSHENA
DE L, $EBEEOHEDRE bW IEE&E Lz, S bEVKEE
Mt COEETIELL B £S5 TT,

FEERED O BN A — AR— D b RIBICEREA L, BETEFETT,
ChTE BBV, NERERIRIBEYMERE LD OXREEFEF TS,
KEDOHDHYI X4 AI8ETY,

AR & 1 IEMEEOSEFIIEHHRLFENHE TV LET,

ot
i
i}






