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TWb, ZOFETHNAFI T RAEBNS AT I 7 AREFETLRICBNTRICER L 725, HiE OB HEZ TR
WETHOTIHRL . BEEE LTHEE LA Y A5 — L O8HE LT, 708 LTRYABENRBREEZE U T
FNOOEREELYIRINCERIC, RBPOIAVE2—Z TROIWETHR S LW IO RRERD, SEIOFERE TIL,
Za— MUREFRO 3 v A MR OB BT D TER IR oW Tk L7z,

KOWNEABERE L KORT ¥ X )V
W ILCFERSEES W A

R DAL =KD X v b U — 7 % & ZWBEICRHEN B Th 5, 20 2 MOWIKIZIIT 2 ERFIED N
72 5 B TER I, BRI RERES BN THEBIZHE OO ONERT Uy Vi, TRALF—FELE
CAEMES) & OREICER LTI, B, BT v L EOKMANEM E strong-fragile SO BIR AT, IR
BB D REMER Yy T =27 DHHED N A—aL— g & LTEMET S, ZOEOICSEIIEAEINC X 5k
PO T ENT 7 AKSDEBIZONT, KER/ELR Y bV —7 OFETHRAEMERLAIMEIZ OV TR G L7,

KIRICBT D “FHOTEN T 7 AEETH D LDA & HDA ORT ¥y LVEZFA, Hx ORT vy vt/ MG
DOELEZERNZ BT 2 0AAFE ORI EZH O Lz (TRD,
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BRETENT 7 AKDOH T A& : fEdoko [MEIE#E]
WIET - MPEMFSCRERE WIS =B &

ACHEEWK I EOKOERMITHATH D, KRR THREE LRBEEORL ERD T OOTENLT 7 AKDOFE (K
UTENT 4 AL IEEROEIE) BELENTND, D OBESEER M-S 570 Bk oMo 6E G5 RS
) Deim STV D, RIROKITREE L3 < EROMRGESEE LV, KL CIE, MBETELT 7 2K (HDA)
DR DWRIRIZ 72 %o HDA X ZNVE TEITHEROKDENFR T TV 7 7 AT K VRSN TE 72, MmfEa+7)
TE LR (HDA) IZARMITHIEIC /2D D, ZOMEEZTR~IZ, M boIflo-o, A Lz H:O OKkEMEK
CRIEDRHETHIER 2 B Lo ilih 03 7 1 oD Ha0 ki) Z3EhE Uiz, 77K TRESK Ok % — 5 KUELL EITEAME
LT HDA Z{EY | @£ T T 160K [ZH-E L T HDA i & 8 f S H . 2 OfEf L7z HDA % 160K CRIE L 7=, BHEPIC
WIS % RO, TOEBICEAL TEMET D22 ENbh o, ZOWBNRFHREINTKOT T AEBETRED Z
EMD AT AMBKR~ORBBR AR LT L Bbhd, 202 Lid, KIROENFET N7 7 AME3 kb b0 7
A~ KRR THDHZ L E2RET 5, 2, HDA OF T AdEM A & KIRIRD T T Ak 8% ik U C, Bk By
KRR DI EI I HDABSE TH D BEZ DML RY TEILT 4 b T RAS—FTHBET 28 bIAE > TV 5,

B THEEOS AT IT A
FABRAATFRREAT  H L KRR, =i R en FlA

TR 5 TR D 7 T AR B3 ARG TIICAT O A HRIZ 7R > TE 7o)y, Z OB O—20%, #HFR TOMK
EATH Z LIS L0 AT AEBH R KROMBED 1 >THHZOMBEEZHLMNCTHZ L Tholz, Ll MIAGRTIX
RECREOFENKE L HHEMAEELZKEHT Z L0 T LLMHEAREE TRV EBPAL MR- TE I, L L,
WFFEDHEERZOE IR QR 2R MED I B 2N 0 FE I Bk & il U BUE OISR 2R F0R U R E L TV D,

AFFETIEV Y 2V EME BIC A a— M LR Y AF LU HIEO T 7 AR D 5 268 % PrE 13 L OO 3R
TE IS L OFERRME P M HGELIC K 0 T, R ORANZAE Y £ 20-30nm (352> b 7 AR AN L7223, 10nm
fHEW72 D b —El & 72 oTe, T, REA T ABBIEE MR SITRE Sz, S 612, BEERNICHENT 7 A%k
REICB T DI+ 5 Z L b LN E o Tz, ZHUL, @0 TSR ICHER SN2 -0ER L, £ 0k
PES THEOME - IO RT v LD HDOER f NKREL Rol-l-dTh D LHERES T, = OHER & #Ed+
L1 DOFEH T & <uz>=KTHIZ LV BRI 5 2 & DT & 538 A AN <u2>Z FEHPEPEFHGELIE LI £ 0 3 L 72,
ZORER, BRIV <u> b L, DOEEERERT 5 2 ERHA LMot bbb, BRI D
BRI OWD T E D THHOERIZ LD TIOEBDOEROT-OTH 5 Liffam S,

BOFHITADIA DL TEE
SUES T ISHME RS TR I

TENT 7 AEL T CTIBCEEREE~ LMD D FEFICD - U & LRI T 7 ZAEBIRELL T THEET 5 2 LA
HINTWD, ZOEFIITA VU7 EMINTEY ., @O A7 AT TIER, AV 7T A EOTNTWEOWHE
ERHHST H2EBELRMEDO—2EEBEX LN TND, ZDX I RRDTA V0 JHRBQITITHRRN A £ U —2hF-HIK D 2R
DIAET D, AFRTIEIZDOR I A VU TRIECTOIEFH L A T I 7 AT HHMT, KU A X7 VLR A
FL (PMMA) DA ¥ 7 e & FHBAEFNEIC LV <7,
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BUIZLATFOIRE YA 7V T} TOxA P 7 Hi tw OBI% L LT, 20Hz 0 Y
O PMMA FEIED C(tw {T]-Crer (T) 2 b LTINS, = = COREES A N AT
JAEED BT AGHRE ETOT =0k, RERE T (S3742K) 12 5 o [$omaa
D =P B, WEROIIER ToC 7o 1 t= 0 LiEHT 5, 2) 0t T § @

FHREER TS, 0%, teets TREHRIE IS T S, titwtirte T Tz wl o s
(=354.6K)IZf:FF 4 5, 3) tumtitte TIREZ TUICR L, TOE %, ZOEET B s 400 600 800 1000 1200
BT B, Em. Cltw {T) HHEBLEROER. Crer(T) 13 0.5K/min B

DREIBE TORE T2 % C” OIETH 5, Te TORMOKE & & i C” . e ]

S L, RETRME~ERTT S 0575, C 1 et C Crr(T) 15 g o T

Wb & B L, T COTRRE~OE~LEML T 08ibs, Ll § oK

Mo, twm tite TH C EhEMbRTTOREENEPEIAOEI I 2 M

W=t TO C DIEE TR T, 22 hbEMEEHET 5, 202 Li=d oy LTI S

0 200 400 600 800 1000 1200

DT EAFT I RCERBRAET) —RPFIETH I L ERE LTV D, time (min)

=2z NN Sy R S - e 4 . LA
OFRLETCREL LR D T LR, Ty CHILEIEBAEHODL e of the imaginary
TWADT, TOKEY | tu>trrte CORERNTIRE T2 TOERNC L BB L% component of complex electric capacitance

subtracted by the corresponding reference

FTWRNZ ERNbND, EHIT, twet; TC-Clrer DIFIEFE R ETRDDITHR value during the temperature cycling 7; -> T,
s ™ . . . -> T for thin films of PMMA with thickness
MUY ZhE (rejuvenation) Z/R L TW5D & ARED, of 26 nm.

BT 0 BAgEsR ko pinning mode & TR AVF¥F—F o RR 7 —7

EEKFRAFES  FW

B TEHOYT V) B Il i I BT DR OIEHEE T L C b 5 RIEIE AR Tk, REEORE S & AT 2502
LIEWOWHNRARZRLY =T RRS—T 2R L T2, L LIEFOFHEBEEROERICEY, BT K
A —=TIIHRERTIIRWE ORHERH D, D EEE, SFEHNER S TWD 2 LIc kD MRe P ARfilR 27 ¢
JAKETHE (T A= ETITEIEE VO N T v 7REEA T, i mNc/es) 1%, EEET LV TIEERE
T5ZEFTHTERY, —JHO pinning 7 /W, REERICEWTRERRE LV bEWTY B4R Tidb L7z AT
LW, ZORTOREEIET D Z EEAHEE L, EHEET L L RV BAROR AU O R %
T 2ETLE LT, Sadler 52 (2L Y 80 FRICIRE SN TV e, TOET T bR B OB RO EZ BEEE
BLTWaD, Al pinning BRI K 5 H BT 3L —[EE & O RO 21T o iR, REEZC X 2 BT
ERE TRV L 2220 E WD RER AT, 9 LTI, BEEZ L pinning WE— KRBT 7T 4 7 THY 9 b
O, FEBORKAIITERE LRECTH D, —F, AIIREELZLELE LW, pinning ORHETH D bR w2 L7l
FNTHE AL OSE L ARRCHER T 21337 0T, @ 7 1 7 A% ERIITHGEE Lo & 2 A, REE ORI 72
WMEVE (AT) KIFHEZRTESFRH D 2 ENanoie, @aTORBEIC L DIRD O OENWITREHNTOLT#HO
SN LB D Y | BT WES T TR ATIRFR D 5, fEdNTOS T8O 0 IEHIZ X Y pinning 23%Ef S
N5 EBZHIT, ZOMRIE pinning IZ L W EEINTZ@EX 2T 4 7 2L LTHFERSHPAEND,

1) Welch P, Muthukumar M: Phys Rev Lett 87 (2001) 218302.

2) Sadler DM.: Nature 326 (1987) 174.
3) Toda A. : J. Chem. Phys., 18(2003) 8446.
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AT AWFEDOYE L AL - F BT E D)
BRKFRFGE B AR EIER Al PRk

PRI OEENE (12X U7 AEBORKR) . 5. L TIEmofEtE BIE0 7 AEBIREZ O H0)
D ZENEZV, TITTE, AT ARICET 2P L LRI E TR D FEFRICOVNWTORICERTLH, 20X
D BRBLRIX DI L E O BHC LB L= FH TH D LB bD, ZORIZHEHIL, 4 H O Seifl
Wnr7a—rVbLizZ Eick D, bITe—08, —FETIHMBRTERY (B-ICAbR) 2R, artEa—
2y alb—va YOFETESICIOL D RO « UBEHIF L 2>TWVD,

H T ZEREOESBIEZ DN TN R D IZ - & LEEHE D X S i/ oTz,

(1) FE HIEFHRE~ORLEE THDH &, LT

o flix OBEBICREBRE N B DILD

o LWhWbHAR—LAF I v I A GET A BER) BN HEDLND
(2) XA F 3 v RATHONTIL,

o fE5 - EFHEBIGHEM - Oy o T~ DOERIZAL

o kix DE— RMWGHEHBLL, 22D 7 T 7 X MR HEBIT 5

BRETHD, FICRETIX, 7 AEBE (3) ZRAX—T v NAF—TF ORE TR 2 BFICER G 72T

Do T T, "AFREFNAAAREDBHE (REH) =RV F—T 2 RATF—TOEENEH SN TN D,

s, T2 (58) DOILFEIIETIE,

(4) #Z7 AEBIERE (FHEIER & DK RBR)

(5) W FIEIOMMERIE (G ~DHEE)

(6) FHEHOEFPBPFHE (OEF AT v T R)

72 & ORFERFVEN IS TR NARFZERE L 72> T D,

ARHETIL, BOTTENT 7 ARICT ) 7 4 T—% A7V v RLEMESROHERER L O PPO 5+ OBIFE B
EHNCHT, BFFEOBURE KOEEFE AT 5 2 L OEFR L BT OV T b,

TIMEB LI I AMEDFAFI7 R

BOXRSFNERTZER T SRIL FEaL

T AMEE FAALD BRI ATD, T OFRFRBEINICEZ DL, AF LU (St 2 BRMET /) ~—) 0T VA NVEARI
LW T AR L ATF L=V E =N (DVB ; 4 BREMEE /) ~—) OIEBIT LD 70k « T Ao & A
T AEFBRNRELUC L VR L, 22 TEAIIMEAR T, 60°C TH IR 5/ VLI EASTHY , A ITHRE S 1.
BFIRO & FHE D2 D107 ARMWENTE L, HWEELIRE OREHIFABIRIS (ICF) % 30 B IciRET 5 = & T,
EHEWBIZRIT 241 F I 7 AZ{bABH L=, DVB OEAHEEL 0% 5 100%FE T 20% 7 >k 8T, LHEGERE
VTINEALE=LZ—LT2EZAH, DVB 24 L THELRICBWTL, FBICEHB R BG RN BlEZ SN, Thbb,
(1) ZFEEICB O THELR ISR BRI (R2y 27 1) B8NS, (2) ICF 3_& (LT 5, (3) ICF 2T
TTABE LTI DND T T AL —DGAABRENRELT D, (4) ICF OFHIRIERN QIR T T 5, R EDBRLENREDL
NWice FVREBED &, PV TICF T LIRFICIKE L2V B E e o2 2 &b W T AL Z L ¥ D, —
F7. DVB Z& £ 720 St1I00% DL 7 BEIZE W T, HMWE— R EBUVDE— RO 2 DOFEM I CBUR S vz, 3
T FIIRIGRERICAEE T, @aFERIC & 0 BN 2480 B omFIE L B T&E 7z, —F, BUWE— R 510k
SRR & B ERRAL—EE RSN TV DEMTH D, St/ L7 BEEBRIZENTT LI —h—%HE LT, iE
HEOSTEBIOGTESAZIE L E ZA, HCERD &P 5 . Sa8dEH0 N 2 OFR Y AF L 8R4 L,
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REIORGE & & BTG FRIT{R LRV THFHIRE 0L L T GERPABHE S vz, Z0MEZ b L ICEAEES:
D—FEL LTHT Mz IbL7c & 24, K 3.0 LWIHBRRIEESHONZ, ZO X 5T, 4 BREME ) ~—OFER
BICLYEBEBBRTOLGFH AT I AFIREZERY, Tk T AL BAREIZHRRI T X 1=,

AIP Conf. Proc. 519, 158-163 (2000), Polymer, submitted.

BEREOHRERBAL T RXNVF—F  FRy—F

HEBRRAERB AR e BE

I 10 BEOMICERE 74— NT 4 Y VORI RESER L, 7 74—/ BRENS 7 +—/L FIREE~ 2 k8
BEBAEZTEAZICOWTIE, F0REE LTar ATy v —FRRE Y LTS W, 372bb, BRI T +—
VR LI REEISESITHEE S UE EZ RV F =N TR 5 L 9 BRIV F—F o RRAF—T 5O L ) IZ3kGETS
NTNAHZ ENDpoTER B, 25 LIEKRKNRASAA T ADSHHTRNF =T RRAF—TF LT, 74 —NAT 47
BRIEEIIZHTH O, I B oG T 70 Ly b RMEE TN L T < B8 ZE R > T D,

FIREC, BEAESHEEZ RBLT 2BER (L bR SN IV ¥ —TF v R —7 Foif# & L THEHfiETE 5008 L
720, BFFE4 T3 & L. Photoactive Yellow Protein (PYP)D G4 7 WL 5 FEEZEALD A T = X Wi LTz Bl
PYP IZHEBT 2R S FICEWIN LR 2 &, BEEIZENICRE LT pB IREE & FHIN 2 TRIEICE 5, Fifho
EEMAITIC XL 2 L. 2 ORI 2T 2 LT dark JREEOHEE L5 EED L2V, IWRPOT — 213 pB kg
2% molten globule & MEZI S disorder L7ZRREETHH Z LA RIB LTS W, Fxlda v VAT o —FE A7 345
BWERNT, WOEH 7 F ) ACESSHHNERT —F &2 B L THIATEAZ L&2mR LT, (D) BFE L EEHEAE
MALTWARWNREKE FAL BT 74—V R4 5, (2) NRi FA A OMEREDRZ LICK-> T, EAERKIC
collective 72 5 EDE— RAFEHE X b, (3)collective 72 E— RIZQFEDRE Y TRATHEE = b ©—IcZEl
T 5, @FRERE LT, NKUE FAA D3RI, GHREOE ) CHEEDRRATIREENZEIAFET D L D128 D,

BB ORES . BOG, SR Ea — IV BRENEAEDT v 74— NT A T VT —NT TNy TNT D,
EWVH A=A LIIMMOEABETH AREND LIV, TDORA D= AL X o TESRICT > 7 +—/ R LI035
SINFZZFNFX—H ETY 74—V T LR TR Z A F I 7 A28 T 5, &) AlREtE b BBREW B, EAE
WA T AA T2 v 7 I LT DM SN Y 7 b~T U 7L LTHREEZRE L TH D000 LRV &
ExDE FEIENRT X Lo DI L DENRZ < EShT0 b EBbd,

[1] N.Go, Annu. Rev. Biochem. Biophys. 12,183 (1983)

[2] 3. N. Onuchic, and P. G. Wolynes, Curr. Opin. Struct. Biol. 14, 70 (2004).

[3] K. Itoh, and M. Sasai, Chem. Phys. FlIRlH,35 L " Proc. Natl. Acad. Sci. USA #F&
[4] K. J. Helligwerf, J. Hendriks, and T. Gensch, J. Phys. Chem. A107,1082 (2003).

[5] T. P. Terada, M. Sasai, and T. Yomo, Proc. Natl. Acad. Sci. USA 99, 9202 (2002).
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RIBDT F—NT 4 VT EBBTELOMN? (REX LRI EOTINANX—T 2 RAF =137 7 3VIRE L THDHOD
22 ?) WFHRATIIES AR TH D, Frld B 2 DO AR IIE Y v B OSSR A BR X 512
BN EE X ZOMBEICERY A TE T,
TITARTRCTVEEE, £ L UDICRITESIOBEEZ ZHETHIL, TO%, TRLEMAGDEDZ LI
Lo TRRDO=ZRIFEEEZMANLTDHENI LD TH D, RETT T AL NTRUT UV ERZNUZERWS DR OO0 % PR
T D/, FENEFRAC, RFTEEHERAR EN SVORSRIENTVDINEMD B/, 77T A TRy T Uk
WCBWTYEDbN D" 7T AL FOREEZEZTY I 2ab—2a Y EITV, ZRALX—F 0 RS —F 2~ 7, Hbh
5777 Ay NEBEFIZHEWEAX, =2 XNVX—TF 0 FAF—F @3 REMWR LD TH-T2DIZkt L, Fbhb 777
AV IR IFEIEULTEST25E. 77 RVIROZRINANF—F 0 RS =73 GoNc, ZOZ i, BSNZIR > TR
TRREEIX A IS RE AR . Flo, FRUC K s TARYD X U XV BEDOTZ RNV X —F 0 AT —T N7 7 3 VIRIZ72 - T
WHZLEFERLTNWD, F£io, ELL RS OMEZERE 7 7 7 A S TEUTE2EE, =XV F—F 0 FRA7—
TNT 7 FRITI D OT, RFTESN OIS IEEFHERIC X > T, METHLES I RDH L, Thib, kv o772
FT7RTUVERIELS WK ON?2 W) RELEETE 5,

EHE ORIV —HTE L hEFEEL
R KT IR AE ) S ZE P W B

BROBIIRER S TR TH D, &0 TEADNEIMEEEZ D, ZOEDLY 2L I LICL ViR RET S, &R
BEOSLEEES A T 7 ATEOEHER RN —HIRIZ L o> TERAN SN D, EOMEFEE L TIRF LV OSR
WIEX A T I A @fMEECBIFCE Lo Ialb—ra v RNEITHD, SR GFrIalb—ra VERAVTR
Brl7z, MABE O3 LF—HIGICHRT 5 PEFIERMERGEL T — # ORI DWW TS L7, HHEFEGELIR L~ v
DEAEL AT I AMEREHZDERTETHD, D1y Ialb—arFHND EZOERNSEERMEHELT —
2 3(Q, w) WHHETE 2, MMEETIE, VDEBEY AT I 7 RATKHTHEHOMRSL, QEAZEO =R LX—ilifEHic
FIET DL BOWELRTERER 2T XY 7T HXAFI 7 A, FIZOWTHEL, £ 6PEAETHFHELA R bz
EDOLDICKMESND P Lz, £, IR L0 AR E SN D =RV —EOMHIES & (KEOE Qg IEHE
BELT — Z ICBB SN DR Y v e — 2 & OFMRIZOWT b L.

Z Ry BOBAFHMEE « P IERAEREZ AV TR
RSP E N RSB R Y W E AR AR TER i Rk

AMBGOHNTTH VBRI CH 5 4 L BDERE R BBLT 572 012iE, [EA O AEEICIrE Eh 54
BERD D, 7 X BERFIPSLEREE ZRET DM, JTEAEMEIIR A N7 LORRICH - TR, FifffE 2 kbln
BRI ERROFDTRE TH D, HMIEERBLT B DI EE IS B TN RERH LD B, ITEERDH Z L
&> TER IR D THA I v, —T. B FBERTHDZ 37 EiE, £ L TKERTAOER T CIESE)
T5, Tibbh, ZONTHEBITEREL X ICELINTWD Z EITk0 D, BHED & MR RILC L E MU N R fliE S
FELNREDRIITHINEN TN D DH 2 Z D &5 Z2EEMIE, K& RIS /20 TIX ¥ v R BOBRED A 1 =X
LESERICEECE T, XU B0 FREEERRDNENRDHDH Z LB R LTS, X 28y EE ) EOEEMIE,
B0 FRHFIZAMBIEI SN TE TV DIAN, B TE TH Y | ERWAHEEZIZE A Loz, Foxld, FHE7IEMIERL
EOBEZMEICER L, 90 FRYEAN HHEEAT N U REER SR (SNase) IZOWTRIEZED TE 7, FHRIEICH
LHUNTBEOBNFERET D LICE EELN, T Th 2B, BKEWEREL 52 TIND, THETIT,
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TEXA(TOSCA) % W= IEHMEELA 2 RV OMENT, LAM40, INS % FV 7= MEPERGEL O f#AT. IN10, IN13, GPTAS
Z T2 HEF U M RGEL D FAT 72 £ 21T 72 © TE TV D, JETFUERIEREL D Q KA BRIl S 5 15 B RN 4 |
REIC LT ry b9 25 &, 150K KT 230K &7z b THLEA O BBIIES D, i ¥ oy B ¥l (7
7 AEB) LA TV D, BUKFLREE COB I FIIE, MEIREBIREN SN2, KT 5 Z L2k KRE2E
Roniizd, KikeEZ o7 BRY OV HREN ZINACTM T 5RAB 51T o7, KLz & v R T BE 1%
KRFRKIZZF SN TN D E W EG D iLTz, Fio, HMERELO Q IKIFMIC RO D IEN ¥ AMEIZHE B LI 21772
STND, Frexld, X0 BIZONT, BIRIARE RN v AEO—KTH D 2 & &R Lz, B ok
FofEE R iBIC £ 28T, A —HEOZBIC Lo TEMMICHIAT 5 Z L3 Al Th o 7,

A Z ANEREMEICR T BN T ¥ v VIEIDOHEIE & RERIIENT
BUR THERFER I TR ik 87

A FAREMED T T AR T, A FNTENT A F I 7 RAEBNT A F I 7 ADOMIFIT L D RE i b Ea o, EN
12 T ATGRME T 5 7 A BEHL(1-X)M20-xSi02 (M=Li) ®OH T 2, @A, @ikic-oWT, 278y Ia b
—vay (MD) #fVWT, BIIRT VY VEDO~LVT 75 7 AU RN, ZOKRT > ¥ /Vii ETo Singular
Spectrum Analysis (SSA)Z#-5 < —HKL1EE D RERFIMNT 51T - 7=,

JRBRA 3 FIEIRIC S W R T oy VR T A—=F FNT, fix DIRE, ¥ A LA —L T, MDY Ialb—vg

U EIToTm, MD ORRBAZ/PNENEIIIHEIL, KE L% Li A A BN Bimiakd s 2 12k, LiA4
v OEIICEET 2L RCART v VEOMEEEEHRK E LTk L, Li A 3DV ¥ T OREBREFINE W
FA b REEY Yy FIZRANLN T DT A FORT | HNA AN K DA AT % RIVOIFERE OIRFERFESEN
REICB STz, ZOEREEO~T v =T ¢ (R ZREHT 272D~ VT 7 5 7 ZNRNT B T -7, KR
JE T LizSiOs %D 1 ns DFERNLEIZ- OV TR 7= Singularity Spectrum (f(a)) 1 EIZMTH Y . BIEEO~LTF 75
7 ENMNE (CRU DT T 7 ZVOIRE) - LTS, KIRIZE flo) A7 bUIEIZY 7 R L, amin DYRTEEIZE D
—ED a EICHURT DEBERRD 5D, EIZH(a) A7 MAOEDTBYEBUCEIR L TEY | MileA X b RRTEfEMER
DY A RIRF AT I 7 ZAEFHISIT TND 2 EDRbD . KIFZERHS Tsallis it & ORIRI R S5,
SSA 1T, WRRINTES 2 ERITITAISE T2, HT AR T, flx D Li A A DENMOFFRINTOWT SSA 2 L7
&2 A EEMEORmOKIT T, KERBEAMOE —ERDMRD Hitl, H—FERDIC L0 ks hziuEx, 7 v
— AU — 7RI K OB SN BIFMOR WY v RIS L, B b oThEb bbb B X
LD, BT, B EREAWT A XRE LIZRERFIE V- Phase-Space 7' v M, B2 7 N7 7 X —
D& xR LTc, Li A A OV o 7 EENI TR ERFMIC 0725 Forward correlation OV 13 H 5 Z & & Faf
LT&EA, SSA ZHWTHMR SN ZFEN G, 20 L) 2E#ENT Lévy flight DR v 7 e AR L TR &
Wbn b, FRSIEY A MEOREY v 7h, —REO@ER) (777 b)) ThD I &k CEBORE RN HH
TRENT, FTo, FERFIOBIRMERS, EB) Y v o T HREOET OFRIME RIC R o 72, T b DHIEIIT T AEH & FrU
T DD HHHTH D,

BENLEEERICEIAIEHZ RV —F FRAF—7DORE

TUMNRFRFBEBANF 5 5%, &4 W, /hmE #

HHETZ R —F  RR—T R L DT AR O —RIEREO FTREER R ST\ D, 2 OWFFEORE 72 BAZIL,
T ARG RBIT D HHZ R X —F o RA—T 2 BRICEHE L, A A O OEREZRD Z L Iih D,
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W57 % FCC Ok TELEN 5, 2 Ok T-Z5RHINIC R S B 72RO B H =R L ¥ —F o KR —7% BRNZHE L=,

SIOICHEAIFEHZ RV —T v R — 7 M OHEERF & FH8T T % 2 >OfE & U<, RIRERIEE (SRR) . il
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Fermiology and photoemission spectroscopy

Graduate School of Frontier Sciences, U. of Tokyo, Takashi Mizokawa
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High-resolution photoemission spectroscopy in VUV-SX region at HiSOR
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Many-body interaction observed by high-resolution angle-resolved
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PES of Carbon Nanotubes

Tokyo Metro. U., Hiroshima U.A, AISTB, Nara Women's U.C, Hiroyoshi Ishii, Hidetsugu ShiozawaA, Hideo Kihara, Yasuhiro
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[1] M. Bockrath: Nature 426 (2003) 511.
[2] H. Ishii et al.: Nature 426 (2003) 540.
[8] GHIAFE, FilislE - WES45E 59 (2004) 703.
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Angle-resolved photoemission and surface X-ray di®raction of the surface phase
transition on In/Cu(001)

Graduate School of Science, Kyoto U., Tetsuya Aruga
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In-situ synchrotron-radiation photoemission study of transition metal oxide films

Department of applied chemistry, The University of Tokyo, Hiroshi KUMIGASHIRA
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Photoemission study of diluted magnetic semiconductors

University of Tokyo, Jun Okabayashi
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Study of surface core transitions, Auger decays and ion desorption using coincidence
spectroscopy

IMMS Kazuhiko Mase
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Study on molecular photoionization dynamics with synchrotron radiation

KEK-PF, ADACHI Jun-ichi

FS BT ORI LV | 5 F O EREEFE O BRI BN DB FTRE L 220 | IEFICHIEATTON TV %, KE
HEBR SIS 2 2 L REE R BRSNS TEY . Z<OMREDEREZED TND, I T, WD
WO T N—TNZL D50 TONEMS A F I 7 AT HHROBUR LB OWTRENT 5, £L T, b ToTW
2 [RIREFHINE & BB L 216D LT Ry T O N BHER R IC BT 2R L St Ot 23, KEHES 1 T3
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Nuclear dyanamics of core-excited molecules studied by high-brilliance synchrotron
radiation

Tohoku University, Kiyoshi Ueda
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Recent progress in the development of a novel transmission-grating spectrometer for soft
X-ray emission studies

Institute for Molecular Science, Takaki Hatsui
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Observation of surface and interface with the depth-resolved XMCD technique and
development to the three-dimensional magnetic analysis

Grad. Sch. of Sci. U. of Tokyo, IMSA Kenta Amemiya, Daiju Matsumura, Hitoshi Abe, Enju Sakai, Takumi
Otsuki, Toshihiko YokoyamaA, Toshiaki Ohta
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Surface magnetism of nanostructures

ISSP, Univ. of Tokyo, Kan Nakatsuji, Fumio Komori
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Soft x-ray XMCD study on the surface and nano-sized magnets using the helicity

modulation method.

Grad. Sch. of Sci., Hiroshima Univ., Akio Kimura
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[1] S. Qiao et al.,. Phys. Rev. B 70 (2004) 134418.
[2] A. Kimura et al., submitted.
[3] T. Xie et al., J. Phys.: Condens. Matter 16 (2004).
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Metal induced gap states at metal -insulator interface
Graduate School of Science, Hokkaido Univ., Graduate School of Frontier Sciences, Univ. of TokyoA, Manabu
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Strain field under SiO2/Si interface with using the phase-sensitive X-ray diffraction
technique
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Site-specific observation of the valence electronic structure at SiO2/Si interface

ISSP, U. of Tokyo, Yoshiyuki Yamashita
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Electronic structure of organics/metal interface probed by
photoemission spectroscopy

Graduate School of Science Nagoya univ. A RCMS. Nagoya univ.8, IAR. Nagoya univ.c, Kaname KanaiA,
Kazuhiko SekiAB.C

AHERRCR ARG EM, ARERNDR N T DA X7 EOBMEANTEET A AT THBENR/ e
B EEEIC T DB FEIE, R OGS, B S AR~ O BEATEARERE I EEEE S 5720, £
D HHER 72 BRAR & RIS E F A D, A HEIENR ARS8 R 3V TS 2 EJS OB AL HE IO K & i B2 ]
ZENFMBN TN D, W Ll RIZ, 205 2 HEFROEIRITIEEITH SN 72> TEW R, L OMFFED 5 5t
i 2 HE 3% < DA L BMGBROMAE DRIV TR I FR > TWD, WEEERIZEWTS leV il
SOREZ5 2 BEPEKRSNDERMONTEY . £7o, falt, ARERBA BB E ) T b BRI & 7 i
2HEBEPR SN FRWE SN TE Y, BZORREROSHNE L BMES B SN TV D, ETIIRIEIOZNA 5D
St 2 B OERZ D < 2 %O OHFFERRRIC OV TR T 5, KIZ, Biud)E & A FHICEMBBI 21 5 ik
HIRVAE EAEDMAET D56, SIS N T, 27 L3R - - FUER A OMEM TR SN2 Y | RBE D50
B PR IREE S TR < B E T HEN H D, T HITSITIRA_T-ED D A EEBEA~OEMIEANZRL, FRERES O
Fov U T BEEASKE R MIETENS, T A ZAORM EOTZDOIC S, ZOERABMNEELEZ 6N D,
AT, EE TR AW REE FEEOMIE L . B E V7 NEXAFS AR RINE 2 N T A R i/
R R S 1T D A FELMVEOBIZE & BT T T, 2 OISV Tl d %,

[1] H.Ishii, et al., Adv. Mater. 11 224 (1999), [2] W. Gao, et al., Appl. Phys. Lett. 82 4815 (2003).
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Surface photoelectron diffraction
-New analysis method for photoelectron holography-

JASRI,JAERIA, Tomohiro Matsushita, Akane AguiA, Akitaka YoshigoeA

ABHZI X e AS L CHREF 42 & NEAPA—Y =B PNRBNOREF Aot Ensd, ZoEFI3A
FHOJFE - THELS LD 728, B ORI A I ITHE: L SRR T L — o BillEn s, Ziudhn 77
LTHY, 3 WuRIRFES DI REZTLE L TV D, Aa YT A0 bIRFESNZRDITE, FREEITHEEZIT O LER D
Do AFETHRSNTEIZEENGIRE Y LAY XATFRICT — Y 2B SN HIEThH -7z, L LEFTRELE
TEEFPINE 7 — ) AU E R IR s TRz, IR 3 RoLEEMG A B L DIXH LV, 2T, Hxld
Hox b X —0kn 77 Kb THHAM A 3 IRt FZEM G 2 BT 28 LW BlRs 288 Lo, = o BRI AAT BI%L
DIEEIC =ABREENT 20 TR BEL Y — B L v 5 BT BELARIE & £ 5 HGEL SIS PR 722 B A L
AT 2, S HICKRAE MEELFIAE LZIREHRIC L - T, SRR L2 RO 5, 612, TxldhilkoETFT T
FA Y —aFH L7 IELEE 25 L, Si B0 Ge FRICx L OB A1 77 AOREET 72, EBRTH LR
n7 7 AL 2o Lo HEE O R OBLSIZS 50pm FREE D fFRE THIRICG b, ZoXET
1 27T KOREFRE ICBIELREETH Y . REWAE T FOREHEDONEITB N 2 RET D LEZLLND,

[1] T. Matsushita, A. Agui, and Y. Yoshigoe, Europhys. Lett. 65, 207 (2004).
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TORPBE, Tk B
Time-Resolved XAFS

School Sci. Univ. Tokyo

Fex 13370 L TR 2 2 BRI & Nk 0 G CEN D AT
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N e Position-Sensitive
XAFS ¥ (RBH) 2k > A —& —CH#IT I 2 RR G E Electron-Energy Analyzer 4
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U BOBHRTEIC AT 5 7 L % 53 FAIC R L CH 5 = & " am

T, T ROFMBIFZ b H— &3 5 KRR R iR

XAFS THR2BFEBREIT> T D, AHEHTIL, B0 AE XAFS 12 X 2 EmEUSHIERIRORH & 2 OfE S-SV T oM
ZEE ISR T D L L Ebic, BB LA TOD 7OV 20 A IV 48 0 3R USSR O W43 iR 328k & 2 ORI
FITOWTHBEET D,
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RS, KFY B, AW 2, Laszlo Toth, if/Kk i, ) =
Development of Stereo-PEEM for nano-structure analysis

Nara Institute of Science and Technology (NAIST), H. Daimon, H. Matsuda, L. Toth, T. Shimizu, F. Matsui
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FRMVERE, JASRIA, KIRFEEA B, LU —Frr7—Cc BEH K—, §f R 2 HHEA HK ZB,
B EERC o B T B A BRI MG A B FEB, MK I AL KT B2

Observation of the antiferromagnetic domain structure of NiO(001) in high spacialand
energy-resolution by Synchrotron Radiation Photoemission Electron Microscopy

ISSP, JASRIA, Osaka Electro-Communication University8, Toray Research Center ¢, T. Okuda, H-L. Sun, F-Z. GuoA, H. Shimizus,
H.MiyataC, A. NakaguchiB, T. Matsushita?, Y. TamenoriA, T. KoshikawaB, K. KobayashiA, and T. Kinoshita

NiO 1% NaCl i ibitiid & R RN 22 B LA BORBEME R Tdo 273, 2 —/VIRE(523 K) LLF TIEIRVMEEIZ L v =
VRN R I UG E LY A2 LTV D, FD72 NiO(001) [ TiE, Ml & B T- KA A UA#E & (111) mNO 3 FE
O <112 > FHIUCEA L2 A E AT LD S- R AL UAEEDMA BRI LV | 12 FREOEEMERIX K A A VB FEL
ESR

Z O NiO O SUBBENEREX. R A A UG, A VTSR bk & OB FBMSE A A G b5 Z L1 X v Bl
T&E D2 ENUTAERA S, BB EIR & OB IS A O TR IERICITO TV 5, il Tit, MrE Co &
NiO(001) DI DX KA A U HEEZBIZET 2 Z LI 0 A TIE Ni 25870 SIIRBEMERIZ2REX R A A s 4R
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NiO(001) DXL AT o=, Bl L U THERO BEMEREZ WA Z L2k, T-RAAL T TR, ZhETIE
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I 2N E CTRE SN TWRD S X T A= EERFEL, ZOX TV E—7 2B THRV MLD 28l s
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[1] Ohldag etal.,Phys. Rev. Lett. 87, 247201 (2001).
[2] T. Kinoshita etal., J. Phys. Soc. Jpn. 73, 2932 (2004).
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Surface Chemical Mapping by SR

CRC Kiyotaka Asakura

X MR &0 RiED D S D NE & VT, Z OB T R L ¥ — & 554 L Clifg
{3 % EXPEEM {%(Energy-filtered Photoemission electron microscopy) & X #giZ
L0 BT HEE L ORFH I ERMT 5 XANAM(X-ray aided Non-contact
atomic force microscopy) (Z2WTC, # L. ZDORMBEMIZOWTHEGER L2V, FRIC
EXPEEM JEIZOW T, HETOEE T R AX—% 00 5728 Wien filter % f
WTCW5, ZHICRY, EEAER BICEET D Z LN TE, BBEBRFES TH D,
[, BFOARMNNS R DT, BENE, £2 T, EFNED AREIAT,
JREE & N SR8 L1 Wien filter &2 37T 5, I Z M6 Wien filter 2
ETHD,
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Development of photo-excited STM by synchrotron radiation light source

ISSP, U. of Tokyo, Toyoaki Eguchi, Taichi Okuda, Takeshi Matsushima, Ayumi Harasawa, Akira Kataoka, Kotone

Akiyama, Masayuki Hamada, Ryo Shoda, Masanori Ono, Toyohiko Kinoshita, Yukio Hasegawa

AR R VEMEE (STM) TRF LV OEMGREE T ERE A BETELFEE LT, S/ MR -5
0 OB A EREO—2 Lo TWD, LA L, STM TIHERNIZHEOME T2 7o —7 LT 57-0, BHo
JFRAPAITHD0EMD Z LIIFG TRV, & 2 CHa 3 L0 WEE T 2R L Eh 4 STM BéSH & Vv T
2 Z LIk Y e EFREAEESHE S L35, Whid, XMEFOEZEMafiei & S 2 D EE ORI 2D T DI,
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FH ORI, BRI Z , DTNV —AIZEMEICH Y ZOREEN LT, FEEITLREONRIEN OB T Dl
fee, NERENLICEIN T DI ALZ MVORIENTREE 72D, ZHE TOMIET, STM EEZ e — AT 1 i
B0 AT 720RR8, &5 VE STM JERFOBURHR T IS 4 S L7 T O IR0 ffRE 4 H > T STM %%2#/525 2 &
DTEDRR, STM Bt a2 W TRBHTR O WERECLITH S LIZRIN AT MARRLN L MR E 2R L TE TV,
BUE, el DO Alfghd CBOE TR A Ko e RO, KT a v 83—t m vy I A T U T EB G DR T MUIME
SR AT L7 EEEA L, JCRIHT OZER S ERER RICE O ALA TV D, 2R MEREOFHmIL, >V = iR RIT/FR L
TN =T LREBED~VA 7 7 A— MU A XD Ry MEEZRGIZ, 2 DICROBRIGHANLT N VOSGHHKAF M2 E S
D2 ETIToTWD, R#EHTIE, ZHHDRERIZONWTHERT 2 L &b, FEEEOAHORE LIZONTELT S,

[1] T. Matsushima, T. Okuda, T. Eguchi, M. Ono, A. Harasawa, T. Wakita, A. Kataoka, M.Hamada, A. Kamoshida,
Y. Hasegawa and T. Kinoshita, Rev. Sci. Instrum. 75, 2149 (2004).
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BEISKEE T, Pk IERF
The new two-dimensional structures of water on metal surfaces

Faculty of Science and Technology, Keio University

UHV HIZHBIT 5 M(111)(M=Pt, Au, Ni, Cu, Ru(001)) EHEIZKD TE2RAE ST L GBROFEMEICL D ZDRIR DM,
AWM, FA~— ~"FP~—D7 TAZ=PERTLHZENHA LTS, TH5 DS e R % HEHf L7
bilayer #iEC oW CiinT 5, £72. BESFEHIRSE SETEDLND M(111)-2x2-0 FHIZ, KH5FEESETE
B AT R A LT X0 fRET U, ARTRAR CIERRL S U7 B ISR E 32 03, il Ae ClriE s B i
FICRE LTeE ) ~— 0 FRXENTH D, —FH. ERSEPICEIT 2 M(AL11)(M=Pt, Au, Ni. Cu, Ru(001)) ## T
H R ESA AR LT 2K F ORI DWW TR X SMEERAT 21T > 7o, BIEZ O 161 TH 2 03 FEA B L
72 Ix1 M FRIEE N REME TH 5 2 L AVHI Lz,
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BIPEERL RS, 7T 7
X-ray Microscopic and Micro XAFS Studies on Living Cells Investigated by X-ray

Microscopy with submicron resolution Kansai Medical University, Kuniko Takemoto

T A IR & UTe XIS, [l % OARBEREL TV BIREE) 2 [4EE TWBMIAN T [ 04 fifRE] T
EHEICEIEET D Z N TE DME—DHFIETH D, Ml - MlaltA A —2 0 7 Tlik, 1 27 v UREOMIE—TEE» 5
Bt 7 v OMRARCHIEESBIEI R L2 D, 209 b, MIREBER O, ik, N, AL, 2R, ma.
BAR EPXREMBEORENR L 725, WY, B OEMERRRTH Y | XHRBEMEIORVRE I & 1 Bofii
EEHTLBETEIMNIDBIIERET 5, AL, BAMToTWD, AYOEX - mERMIaE: £ 25 2 & XHRIEMEE
TEIS LTERARE L, XMl 21 327 v BT ORM CRIERT 2720 DB OV TRAT Lz, &
LFOARYIL, WAKPONT VT LZ MERPICERE TRIET 2, L7 AZ LV THL AT YT MIEELFTHEO—DT
LDV, EPT L o TRERW KRR TH D, LnL, [REREREICRET 200 | [EZICRET 202y . T2
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The Collaboration on Industrial Application in SPring-8

JASRI, Satoshi Komiya

SPring-8 1%, FEEFMRIFIEIZHIHTE 2 &EILFEF MR & U THABGE, 7 2368 L=, SPring-8 121, A Y
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Betfiz, EEERAOBD Y — e LT, HAICRHALTO20RBRTH S 5, EEFASER T, EOIRSERN
LR HREFTND, B OERTHELBRERR L, SHICHHBAIZORNBD LW FEREEDLSDOH D,
S DRI TIE, AR FHE e Rt BRI AN CHRRIEEIIC I D T8 & B L C& TV D, 29 LRI
L., EEOIEMLORBIZORND Z it KEOAMEEIZEL DA 7 T %IRRT T 2 EOEE L B E R
T LIy | EERA DOV E WD IR R R BRI L o 7o BTN D,
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Applied Science in SPring-8

SPring-8/JASRI, Keisuke Kobayashi

UL U SR B e s O B O—2 & LTHIT b D, Lo UEBSICHEER R % B ehiskic iR A b7
WIZIE, %L ORERH Y . T4REE &SRR METLE BN %, SPring-8 TiX 2001 4 k& v CRE DR 4% %
T CREERIASES AR L, SIS Ko TR LRI S 2V, Lo DITHUR MR X AR LR 200 HHE o 11
B SN TN T, FEEICBIT DRI & ORI 2 R CTRERT Yy v IRF 5, ARSI S —3 D80T 2
DX X v THEMDLOTHHHN, ISRWER BT 2 BRI ~OFBMITR L TaE < 22V, £ 2T, SPring-8 1235
F2F TSR FA2 0 0 2FITHEE - TER, ERiICHME SR T 2 H 2 - — DB ALK -
T& Tz, BEHEIA T AL AORHEE S OT TNV THED TN T, GRS ZUSBRE L CRABE T2 2 L13R AT
BE. MOEERTH D, LA, ZOXIRERELZ T IWER AR TOXER L L bHELTWA LD EE
ZTCND, 20X RWEISHARF AR R, BRSO B E RN R < EREEAIC IO TSR MEE A
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SR structural biology at SPring-8

RIKEN Harima Institute at SPring-8 Miyano Masashi, Sugahra Mitsuaki, Yamamoto Masaki, Ishikawa Tetsuya

EF BB W CAREEMITIERICEE 208 & 725 TWvD, FEIZ 1980 K25 1990 FARITIRIT TO X 30 Bk
EDEILBATE (BIE) ~oi5H (Structure-based Drug Design:SBDD) ~DOHiFF Ik & < 5 bATE, T LIZGH
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LR, ZEREOT T=A M EHRER TRIE T D8RIV N T OBRGHE ¥ VXV AKROEREA L X520, AR
~OENZLY | FHET YA N FIRRR R T A FICANDIME—DIE L 725 TS, £ LT, ¥ 37 HEOMERIX
FOMNHE LTSN T WA, XU R_TEOL O THREMIT FELE LTI b o L b AR FETHD, &7/
DEEMTS B EAL LT8R, E7E GRS OF ) A a— R LTI & 8 7 BREBEII AR THh A 30N LT 1990 4ELIRE, K
X LRE LT R BN IREEREEMNOESRIT Z 0 E K& SHELED TS, SPring-8 72 & O < 172 ikt
WL BRI BETRL DB VBT Y VN BEOEFEICK 2 DIV U AL AR SRR 1 22 OMEMRHT DX R & 2Ry
BEINT, REOKBSZBOANRY R Y —20 X5 REREGES T THLAEETH D, b OEMIERIC LV |
AP V== I K DHERAETEDOE R EFE - T, X e ST O 2h3E & TS 4 2V E TOREDPE LI TH
BIEEESERT D DI L D02 T2 b ORI 2 L udr AT, BICIZ1TEBTTE2 X040, 3540727
DILARFIEE LTHESLLDDd 5, & <12, 2000 FALIEEERRAN Y & RETES /) I 7 A0ERIX, £ A
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Industrial Application of Soft X-Ray spectroscopy using ALS; Chemical Analysis of
Industrial Carbon Materials

JAERI, Yasuji Muramatsu

HE e 2RI U7k XA SRS E - M B OB IRIE(L AR EBIC BT 2 B A 5 & T ER - FETH 5. Fx 13,
Z OWMXBIHIEOERLISHEREZ B8 LT, TEMBIORIESHT. BIH THEHEHR XBRIRIESHT ) OEAMTBRZE & /5HT)E
JARRGE 23 6> TN %, KE O = AR i s% Advanced Light Source (ALS) 2 L TIT - 7= TR EM B O B
HOOIRREAATHI & LT, mEROGRITERMDTHS “ WELE” OLPRIESITES L UA Ry v 28R L
THBPEATWDLR YR F—T XA ¥EL ROBIRIESHE 20T 5, B TiE, W5 LELOFHE CLR &iiANE)
Z XL 2 R R FEIEORIEREAT, BRI L 25 LOJRKR T, 36 X OMRERFE T4 U 2 KO DWW TR 5,
BETIX, BEREHEE BT BN R v o TREEOFMIZER X AR « W BRSO TH e T FIECTH D 2 b
ERY,

[1] Y. Muramatsu, M. Motoyama et al., Jpn. J. Appl. Phys., 42, 6551-6555 (2003).

[2] Y. Muramatsu, M. Motoyama et al., Spectrochimica Acta B, 59, 1317-1322 (2004).

[3] Y. Muramatsu, M. Motoyama et al., X-Ray Spectrometry (to be published).

[4] iRz, FRARER]. AARRRFEFHT 127 ROOF & ROOFING] 35, 34-38(2004).
[6] Jtiisze, FIRER], AARRBREFEHEL 27 ROOF & ROOFING] 36, 44-48(2004).
[6] J. lihara, Y. Muramatsu et al., J. Appl. Phys. (to be published).
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Professor E. K. U. Gross

Time-Dependent Density Functional Theory: Successes and Perspctives

For large many-particle systems, the wave function is an illegitimate scientific concept [Walter Kohn, Nobel
Lecture], illegitimate in the sense that it can neither be calculated nor stored. Modern density functional theory is
based on the suprising fact that knowledge of the ground-state density alone is sufficient to calculate all physical
observables of a stationary quantum system. In this lecture, a time-dependent generalization of density functional
theory (TDDFT) will be presented which allows one to describe the interaction of electromagnetic radiation with
matter. TDDFT calculations of electronic excitation spectra, of high harmonic generation and of molecular Coulomb
explosion in strong laser fields will be presented. Finally, a time-dependent generalization of the so-called electron
localization function (ELF) will be shown. This quantity visualizes the degree of localization of the electron
distribution and provides, in the static limit, a topological classification of chemical bonds. Movies of the
time-dependent ELF allow the time-resolved observation of the formation, the modulation, and the breaking of
chemical bonds, and can thus provide a visual understanding of complex reactions involving the dynamics of excited

electrons. Movies of a laser-induced pi-pi* transition and of a proton-molecule scattering process will be presented.

2004 10 25 ( 30

BEMEJRF- D3RO SORBEMERS & TR B LTe 4 A ~ —IEMOAE G i) — R 5% b - TeBME IS BV Tid, JRERR
EThodI 7Ly MREELFIRREOHWZICX vy v 7RH 0 | MEEECHLARIBECTH REEMRF 2 /R0, L
ML, BOKRIZH DRIV LTS E T TV &, S AEMESHL ETHERBRENE TS, ZOBRITHSGIZ L -
THESNIZ NI Ly M2 N—RaT7 &2 b ot HER—AHALHDL L THETE D, T7bb, ZOR—XK
ORI L > TIPSR 2D LMIRTE 2, Lo, IREXHESARR ORI HE I CORICE LT, Bin & 2
ORIOBVEWVRIBEIC /> TWD, ZiE, MRIEREICB T A& THIEEO2="—} 7 —7 F2OMETHLH D
DT, FEWRARMEE LTRSS, DLONITRERTFEL T IO Y I 2 b—32 g VBTV, TORE, 20RO
BRSNS L > TR EbFERERICOWTIRE LBk En2 Z L2 Al Lz, £/2, a8
IIEIE LW R EIG 2 5 2 VOSRGOS ITIE LW EHIRF SN NI OV T HEE L LT,
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Dr. Hannes Spillmann
(NCCR Nanoscale Science, University of Basel)
Cooperative Self-Assembly at Metal Surfaces - Novel Routes to Molecular Nanostructures

Self-organized systems are in the focus of Nanotechnology research because of their potential use in “bottom-up”
creation of functional supramolecular structures which will be required in order to efficiently produce nanoscale
molecular devices. So far, well known hydrogen-bonding, dipole-dipole, donor-acceptor and van-der-Waals
interactions were successfully applied to obtain 1-, 2- and 3-dimensional nanostructures. In this work we present
powerful novel routes to supramolecular self-assemblies at metal surfaces based on the mixing of molecules and
atoms.

First we report on a novel way to 2-dimensional nanoporous supramolecular grids by the hierarchical assembly of
carboxylic acid molecules and transition metal atoms at a metal surface. Single-molecule level observations with
scanning tunnelling microscopy (STM) reveal the extraordinary building concept of the structures which is based on
metal-organic coordination. This extremely versatile approach implies the potential to construct surface-supported
nanocavity arrays with programmed size, shape, and functionality by the appropriate choice of the employed
constituents [11.

The main part deals with binary mixtures of organic molecules at surfaces. It will be shown how the self-assembly
of nanostructures can be controlled by the proper choice of molecules and their mixing ratio. Special emphasis will be
placed on systems consisting of particularly designed porphyrins and Cso. A new way of cooperative supramolecular
self-organization of these compounds which involve conformational adaptation is presented. In our STM studies we
observe that Cg forms extended linear and 2-dimensional arrays with a periodicity longer than the reach of
van-der-Waals interaction. Instead the Cgo adapt to the periodicity of the spacing of the selected porphyrins. The long
spacing of the self-organized patterns suggests a conformational coupling between proximal porphyrins. The
physisorptive interaction of the molecules and the conformational formation mechanism are further supported by
single ad-molecular repositioning experiments by STM on this well defined system [2.3l-

These new self-assembled systems offer a valid alternative toward the construction of reproducibly identical and

addressable “molecular devices”. Due to the supramolecular bottom-up approach such nano-devices will be identical
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to a degree which is difficult to achieve using any other known method.

[1] H. Spillmann et al., J. Am. Chem. Soc. 2003, 125, 10725
[2] M. de Wild et al., CHEMPHYSCHEM 2002, 10, 881
[3] D. Bonifazi et al., Angew. Chem. Int. Ed. 2004, 43, 4759
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Nucleation and Growth of Epitaxial ZrB2 (0001) on Si(111) for Group Il Nitride Applications

Group Il nitride semiconductors with direct band gaps are becoming increasingly important in optoelectronic and
microelectronic applications in recent years. However, the practical integration of GaN-based wide band gap devices
with Si-based electronics remains problematic. Two of the most pressing problems are: (a) metallized contacts
between the nitride and silicon devices, and (b) in the case of optical devices, the absorption of ultraviolet (UV) or
near-UV light by Si. We have shown that the solution of these problems lies in the use of a buffer layer of ZrB,(0001)
on Si(111). The in-plane lattice constant of ZrB,(0001), a = 3.169 A, has a very small 0.6 % mismatch with that of
GaN(0001), where a = 3.189 A. The lattice match is perfect in the case of Al0.25Ga0.75N. The thermal expansion
coefficients are also well matched between ZrB, and GaN. Moreover, the ZrB, buffer layer is metallic and fully
reflective, thus serving the dual role of providing electrical contact and eliminating any loss of emission intensity
from the light-emitting nitride layers.

The growth behavior of ZrB,(0001) on Si(111) is studied in situ and in real time using LEED and LEEM, and ex
situ using AFM and XTEM. The results are compared with first-principles density functional theory calculations
modeling the interface. Applications of the ZrB,/Si substrate system for Group 111 nitride growth show luminescence

from band edge emission comparable to or better than nitrides grown on conventional sapphire substrates.
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Polarization analysis in neutron scattering and synchrotron radiation studies of CePtSn

We present results of the X-ray resonant magnetic scattering (XRMS) study with polarization analysis and a
polarized inelastic neutron scattering experiment of single-crystalline CePtSn. The use of the polarization analysis in
both experiments enabled us to describe the magnetic properties of this equiatomic ternary intermetallic compound
in its paramagnetic state and below the Neel temperature (TN~7.5 K).

Using neutron polarization analysis of crystal-field (CF) excitations and their interpretation, we demonstrate that
all terms of the monoclinic site CF Hamiltonian have to be considered in order to account for all the available
experimental data, including susceptibility and high-field magnetization measurements. The CF eigenstates, as
probed by inelastic polarized neutron scattering, are not affected by cooperative phenomena neither in the vicinity of
the proposed Kondo temperature, TK, nor below TN. The antiferromagnetic ground state of CePtSn was studied by

means of X-ray resonant magnetic scattering. The Ce L2 edge signal shows that an incommensurate magnetic
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structure with the propagation vector t varying monotonously between (0 0.415 0) at TN and (0 0.417 0) at 5.0 K is
present. At TM = 5 K, the magnetic propagation vector locks in, and an additional Fourier components develop
at t = (0 0.47 0). Polarization analysis was used to determine the direction of the ordered Ce moments. The low
temperature structure turns out to be rather complex, with overlapping cycloidal spin modulations.

Near the Pt L3 edge, only non-resonant scattering could be observed, suggesting the induced moment at the Pt site
to be negligible, as also indicated by band structure calculations.A brief introduction to both experimental methods

will be also given in the talk.
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Orbital effects in cobaltites and vanadates

The orbital degree of freedom can play a central role in the physics of transition metal perovskite and spinel oxides
because of its intricate coupling with other degrees of freedom such as spin and lattice. In this talk two interesting
cases will be presented, LaCoO3; and AV,04, with dynamic and static orbital ordering effects, respectively. In AV>04
(A=Zn, Cd), the magnetic V ions form a three-dimensional network of corner-sharing tetrahedra. However, due to the
orbital degree of freedom the effective dimensionality of the magnetic interactions reduces to one. In LaCoOs, the
thermal activation of the Co ions from a nonmagnetic ground state to an intermediate spin state gives rise to orbital
degeneracy. This leads to dynamical Jahn-Teller distortions. The implications of the orbital effects to the structural

and magnetic properties will be discussed.
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Prof. lan Affleck
University of British Columbia

How to observe the Kondo effect around a quantum dot

It is widely believed that a very large screening cloud forms around the impurity spin in a Kondo system. However,
this has never been observed experimentally and sometimes disputed theoretically. Mesoscopic systems containing a
guantum dot present a unique opportunity to finally observe this fundamental length scale. | will analyse possible

experiments which might lead to its detection.
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Emergent and Protected Behavior in Correlated Electron Materials

At the core of the study of correlated electron matter is the search for the organizing principles governing emergent
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behavior-- phenomena whose ultimate cause involves interactions between many simple units but which cannot be
easily predicted from knowledge of the component parts alone. Of particular interest is the discovery of new quantum
protectorates--states of matter exhibiting low frequency, low temperature behavior that is independent of details, i.e.
protected, and can be described in terms of a small humber of experimentally determined parameters. In this
colloquium 1 discuss three examples of emergent protected behavior: the emergence of heavy electron itinerancy in
the Kondo lattice; the emergence of unconventional superconducting states in heavy electron and cuprate
superconductors; and the emergence, at temperatures typically high compared to the superconducting transition
temperature, of pseudogap matter in underdoped cuprate superconductors. | will present some of the evidence that

suggests a common origin of all three examples of protected emergent behavior-magnetic electron interactions.
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Accelerator-Based Research Facilities at Paul Scherrer Institute

Paul Scherrer Institute (PSI) is a multi-disciplinary research center for natural sciences and technology. PSI is
active in solid state physics, materials sciences, elementary particle physics, life sciences, nuclear and non-nuclear
energy research, and energy-related ecology. PSI operates multiple accelerator-based facilities for use in research.
The talk will give an overview of the facilities, of which some are unique worldwide. The latest large facility in PSI is
the Swiss Light Source (SLS). The SLS was commissioned in 2001 (first beam in December 2000) and has been in
user operation since August, 2001. The talk will give an overview of the SLS, with an emphasis on the control system.
The facility construction, commissioning and operation are presented. An overview of new and planned projects and

applications will be given.
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Louisiana State University

"Non-Fermi liquid behavior in itinerant antiferromagnets”

I will consider the behavior of a two-dimensional itinerant antiferromagnet near a quantum-critical point, where
the mean field Neel temperature vanishes. In the framework of a spin-fermion model I will show that, contrary to
conventional wisdom, the fermionic excitations on the ordered side of the transition are not the usual Fermi-liquid
quasiparticles. Instead, down to very low frequencies, the fermionic self-energy varies as energy to the power 2/3.
This non-Fermi-liquid behavior originates in the coupling of fermions to the longitudinal spin susceptibility which is

modified due to Landau damping. Implications for the spin-fluctuation mediated super-conductivity will be discussed.
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