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[2] F.Matsui et al. Surf. Sci. Lett. 401, 413 (1998).

[3,4] F.Matsui et al. in preparation.
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[2] K. Mase et al., Surf. Sci. 390, 97 (1997); K. Mase et al., J. Chem. Phys. 108, 6550
(1998); M. Nagasono et al., Chem. Phys. Lett., in press.

[3] S. Nagaoka, Trends in Chemical Physics 6, 1 (1997).

[4] K. Mase and S. Tanaka, Jpn. J. Appl. Phys., submitted

[5] S. Tanaka et al., Surf. Sci. 390, 204 (1997). _

[6] S. Tanaka et al., J. Electron Spectros. Related Phenom.. 92, 119 (1998).

YRBBFERICEIT DAMEA H =X 4

B® oM K B OAR F R
Fx OWE T V—TTiF, Pt(111)PPA(ID)KREICYERE LI A 7 HATHETEE -7 K
IXDEN200nm D L —H —HT A FINEKRRTNOMEE A 7 VHEORBARE S &
ZRL1[1L,2) £tz FOREAA=ZXLELTR, BESHOOLTVE LSV DEFIRE
DRIEIC L BOTIRIEL, * 7 VICRFEL L BFIKED S ORMENERETH 5 Z & 2 EEBRAICH
LM L72[3]e BETTNEHEEELTHE, (DAY v ORRIKES B ERT 2 THIOE FIKELS
LT dBEdikD, &5W0id, spiLBfEL, QEREEEZERE(LTSHDICEEDLIN
BRAZAQETESBOOD, QREER M ORE - IKFEEEE LIERYINTEL W, RENE
Fonsd, £2TC, Cu(lI)FREPCsELILE S EP(111)ICEF 5 A 7 O XSO EEIT
W, THhoDEICOWTHR Lz, S, 7440 ) EBOREEICLAREFLL, KI1IKR
TL91T, VEDOCsOFIREICL D AUENKEHEFEINS Z b -1,

[1] Y.Matsumoto, Y.A.Gruzdkov, K.Watanabe, and K.Sawabe, J. Chem. Phys., 105,
4775 (1996).

[2] K.Watanabe and Y.Matsumoto, Surface Science, 390, 250 (1997).

[3] K.Watanabe, K.Sawabe, and Y.Matsumoto, Phys. Rev. Letters. 76, 1751 (1996).



CH,/Cs/Pt(111) post irradiation TPD
after Irradlatlon

(N =2.8x10"%cm ™)

vARRBOBR, EH
J\before irradiation Pt(LIDEH(TDO AT L)T
RS L 0 bREE AR C L,

1. 193nmcBHFIED £ 7

TR AVEIREE © — 7 AR &
Beamani ht, LiL, Shizo.106
ML® Cs% 1l S 2156
(Lo# 35 L) HRIRIEE
A ERITL TV,

intensity (arb. units)

before irradiation

PR (U S (N YNV VRN AN S VAT VW VA VR N O S S S N |

100 200 300
temperature (K)

STMIC & USBie &N 3 RETOREEIE~Z OMBNTER

iR K T E&/I f1

% H F #

Wilson A. Dino

fobEsE B 3% 3

STMA 5 ® b v % VETH, BEERERICRELTHWS | E ] B0RTF - 5T OBNHREFRE

T BEBAEE L TFPhTWS (e.g. [1])s 2O STMIcKDFREINEZREFDIAFI7

2| BT 100, 0 AN X LEMRNSEAN SRR 2 ZENRETHL, O

SUHEATTS o &T, BERERICHT 3ET - A TOBKGEEMRNSEAN SEKT 52 &,
X 51T ESTM A » T (ETRIE] 2175 O DOHIEHESHEEE ZENTESLLEATV S,

i, Bartels 5[2]Ic & » TCO/Cu(111)% T ISTMIC & D FlE S 1 5 W F Ol 1<Bd

LEBNFThNI. COERTE, 9, STMEAHVTRE TORERECEFZES. CO&

FUERL, WETHLLBRENBHT S, I 70 o 2BRONOTEFERTIERR, W&

F - EEE kT 5120, BTBEIG, —ARCRET - REMORBBIREH 5. ORiE

ok T, WEIRXLF—ABATRLFRENERTELE, REFRNHT 2. J0KD
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ICEZT, ISTM IcL D FRINBWETONEE) 2itdd 5 ET VERELI[3]. BEZ RNV
F¥—425meV[4], WET - KEMOIRE = RV F— 42meV[5], FHERED T % V¥ — 4T
(723 « TRAVF—ZIRZLF-FRELT, 3.5eV)EZDHM(0. 8~5fs) IEETMTEE
NB15A—4i, EBEENSHEINAEEMOVIGTEN S, TR QEFH70 Otk
R0 2FHHT L ENTE, 20K, CO-Cu(l)DEFLROEEKED AT ¥+ U
IR VF—%EEO - Htruncated harmonic potential *RE L 7ze TORFT V¥ + LTI,
CO - CufEiRBI O FH 10 RIKAEE TRETmMICHEGIN S L L, hl EOREIKESEREEC
WET B EMELTV, 51, ISTM KX O FEINZBRETFOLHEE ZHAENSESH O
HfRd 5172012, & O BENI Morse potential Z{X5E L 73t B AT~ 72[6]. T DFER, Nl
EORNAERICHET 2 ERERLEEZFHRT L LN TELEND T, BilEs Okt
HEEN T RV F— [FHA0meVIREICTE 5 2 b - 12, & OftEES T O FE Il ES) % L+ —
Y, EF RN (ESD) Ll ki (PSD) T o il 1 A > Pt s 10 Fig il EEs) — % v
¥— (ZhZNHeVIEE[7], H100meVIZE[8]) &HNTIHFI/NIVI LG, STMICLDHE
BINAREFORMOBHOVESEEIOND, £z, TOfEIF, STMEM > T [HF#
Fl 21T HOICHE « UL T RVF—THEIEERELTLENE LA,

LSHOWERBEELT, TOETFTNEIIEL, Stipeb[9]ick > TiThh/ ISTMIZL S
Cu(100)TOC. H.0[nliz] OERICEMAT S LEEL TV S,

[1] T.-C. Shen, C. Wang, G.C. Abeln, J.R. Tucker, J.W. Lyding, Ph. Avouris and R.E.
Walkup, Science 286 (1995) 1590.

[2] L. Bartels, G. Meyer, K.-H. Rieder, D. Velic, E. Knoesel, A. Hotzel, M. Wolf and
G. Ertl, Phys. Rev. Lett. 80 (1998) 2004.

[3] K. Hasegawa, H. Kasai, W.A. Difio and A. Okiji, J. Phys. Soc. Jpn. 67 (1998) 4018.

[4] W. Kirstein, B. Kr¥ "uger and F. Thieme, Surf. Sci. 176 (1986) 505.

[5] R. Raval, S.F. Parker, M.E. Pemble, P. Hollins, J. Pritchard and M. A. Chesters.,
Surf. Sci. 203 (1988) 353.

[6] K. Hasegawa, H. Kasai, W.A. Difio and A. Okiji, Surf. Sci., to be published.

[7] M. Nishijima and F.M. Propst, Phys. Rev. B2 (1970) 2368.

[8] K. Fukutani, A. Peremans, K. Mase and Y. Murata, Phys. Rev. B47 (1993) 4007;
Surf. Sci. 283 (1993) 158.

[9] B.C. Stipe, M.A. Rezaei and W. Ho, Phys. Rev. Lett. 81 (1998) 1263.
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BEHIMESDIADIC L 3 EXERIGBEDY 7 IV Y 1 LEHRE

N7 T S R NI =
HEAK®E & B K #

BlAREIC B B{LERISEERT 5 7-01id, RIEHAETL TV 2IRETRERE 73 F DR
OEESIREERRT S NS BN END 5, B FHIEHMEE(Electron Stimulated Desorption ) ([ {4
EHEOREFEETRICLOREL, BEtd s+ v E2MBITT 2 FETHD, Bl 4 > 3O
ANBEASEICEET 5%, ZORENT (ESDIAD : Bkt A A ELH) il
FE B EICLDLFEAORRAEMNS I ENTE B, e H3BaRE U 7o BRI 1R b A
# V|28 (Temperatu re Programmed (TP) - ESDIAD/TOF system)[1] (1) Tld#
AR R OSBRI & 0 RIEHHEIT L TOWARETHETE 5 L JA I NS 5, JORE
AZRu(00D) OIS HOMEICHEA L 1-sEREWET 5, RFHBEHIRESKICOIZ>T
RGN E TR OB - 7K - TH D, HAEfFHOMRSERMTEIRE L L T
ZoNbt, KISORIEES 2\ IFLEEEE L TORESERIELIERPRES FIoxd KM
BRI DR ORRIHD - D EF VR E L THBED NS,

FERIGBIEOFIE LTA S/ — VOREEBIEEI D EF7z[2]. AIRERREVELES BHE0
Ru(00D) £l lc B ZF F4A0.5MLIREF I TEX)MEERL TV AEREIC A Y/ — N
(CH30D) % W& & ¢ T Z 0SB 42 ESDIADIC & W fi~7, 200KLLFTT O b T & 5 HE#R
KN B NS L3 —vELh (®2), A bFIUEDC- OfEAREICKH L TEETH
B EIciELTVS, BEERFONFEAELE WA Y ) — VBHIBFEDBA/ICBIOLH BT —
BEENT, A FFOAEOREIRT VT LTHS (K3). BIRBESHERFNA P+ VED
EEEEHILTWE EEAONS, 1, MRERERTHIGEELIBEICA b VRO
THKERMICFTNE I Enbh-T,

ZMD&HIZTP-ESDIAD/TOFE % W RIEIC & D WEROZEE) N Y TV I A LTRAS
NBESHCH-TETED, OREFEEOHAEDEICL D RELFBIEOEFEED T L3
WiFaha,

AT 3 Rl B L o S 0 R ) BB e HE e D BIRRIC K D fTh LTz,

[1] T. Sasaki and Y. Iwasawa, Rev. Sci. Instrum. 69, 3666 (1998).
[2] T. Sasaki, Y. Itai and Y. Iwasawa, Chem. Lett., 1125 (1997).
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- data storage circuit|

TOF measurement
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..............................

PID temp. controller

——«mjlse control circuItJ

X 1

B2

Ru(00D) -p@2x2) -0 LD A% ) —IVIK
ERMTOESDIA DD HkfH 7345 D i BEAR T

Pulse generator

TP-ESDIAD measurement

TP -ESDIAD/TOFEED 7o v 71X

Ru(001) D £ ¥ 7 — VIREFEE O
ESDIA DD ff 734 O fi BEAR AT




FIMREERLEE RO EE RSP CERRET 3 s T ORSEERIKRE
—CO. £RT 1 + 3 7 2D SRR —

WEAYMEL E K ¥
B & & X
RO LR R B O THRIE & N Rt T O4RE) - BT 5 V¥ —icild, AERICERE
RGO Z A+ 3 7 ZCE4 3 @R TS, AP TIZ10™? TorrfFiE O EHHI7E CORAL
RIS THR G 5 COUc>WTHRETET> TE 2, EERISIE, AR0.1mmD 7 Y =Y =y b/ XN
MHCOLEOAEMICBH T B EIcL DTt i, HADREEFIT AT u—arta—=3I
X OFHEI Lz, PALE LT, BREECODIRBIRIEEHICL » TRE BB, Thid, COAGtE
B AR D K 3 HY UG 15 0D K 7% 1 58 < R TE (structure - sensitive) T3 2 & & /R L TV AL, 2]
Pd(111)D L 547 5 v FEEREICEWVLT, FEHO KLY < AARBHEE(Tv) i, REEZ50KD
L EUMIKEFEHICH Y PTHY, IRV T 4 v 7 E— FHIE I N F2CO BRI S 1, COHE
HSESHOBEIRL VN -2 bDTH B I LMD >t —F, HFUANVTT 71EPd(110) (1
x1) LT, BisCODIREMAREIZ 2 RIZD (Tv =1650K), XV T4 Y7 E— Fi3HE O
e, L0 EHNSEESASREZTCOMER Lz, TR, RAREREEZTI L
L& DEFRCHOEORINSEREST 5 2 ENUHETH S EERLTVS, £2ITLHFIBO
(111)F 5 RE I FFED AT v 7 THRIN ST 5 Pd(335) LD CORILKILERET L7z &
HEAESS0KD & 2 Ty=1720K &, Pd(111) & 32 BUEB TR VF—RETH - 72, - T, KB
BRAITIRATREL RTF 9 THA FTHEIENDI B, EBR, RAFLNE L FEHKS
kineticsZHIcBWT, EFERIGHICAER T 5 CODERMABHRET S, BEAENRRT v Tho
OIETH B ENTERE NI, T, KERELTAZICONTTvIEPd(111)DEISES £
ZEEL TV 2EMS, RIEH (1117 A% A MIBITLTW EEZA 5N %,

[1] H. Uetsuka et al., Surf. Rev. Lett., 4, 1359 (1997).
[2] H. Uetsuka et al., &fifl4¥, 19, 503 (1998).
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Pt (111) XETOEET7 LA VO FEOEERE

AR R 4 — W & &
FHERFEMETHR 0 £ #ET
A B O

FKEICHB T BLERIGIE, RIGA A TOKEIC—EHEL, BE#IcEhE LIRS SR
45 0hHwW 3 LH(Langmuir - Hinshelwood) N3 EA EDG&IC@EAIN S, ZOF, %
WICERET B USH A FORERFETAHICHVAML TEY, Z0FEEH0EH T RLF—1F
B4 100meV (BT R VF—IEE) THD. —FH, RIBAARTFOREERHA (HEL, ks
&, RIEH A FHIER LG TRIEHN#EITE 2 2 L83 - TWVE, OMKEFEEHK
JE4ZE4 12 E R (Eley - Rideal) ##0OMIS EIFENTWS, C ORIGEREEARmIICIERT5 &1L
FRIGOEH 2 OFIEICET - REENEMINTL 5,

AR T T R NVF —EHelc K AFHNEBEHE / ZVINBIC £ D 188~49TmeV & THIZIC

L 7:CH A PH(111) g R R EICBE L, Z0BCE X 2 RIEDOZELEHe R THROEM
FBTEE ORI L (t- A — 7 &) EREREIC K 258EZE L (DW(Debye- Waller) 7
Oy b EFES) ICTFHE L 7o BIED S IE, RUSICHE S RIHEEYOEERUZDEE, ZEND
ZHEREI OB D RV F —PERE T /31 BEICRT 2R EE 5 2 LA,
AT xNF—RBREOBVIZRNVF -2 O>CHOWEPCHBIFR TR EALETLEL, AL,
O USFRTRRIEZ R IR WRIGTH 5., EE) TR VF — O & A~ O FEHZET D,
TERTSIFESUE OKFLRBEANOHR) 13EVRAIREDREICE TRV F —OCH I FHRZE RS
L7ct 20HPRUAEREH L TAREICIIE &V T, TOR, SHERICK - THERE L 2R
75774 MEEE LB EBHOMITIE -T2,

ALEE A BV TIT - 712 CoHe D FHR D FE R U'Oakes & D F o A F L E A W X & FoiF 705 (1)
EDOHBD S, FRRhRAIEE ORI TIE A FUE (CHs-), 400~600KTRTF LT A 5
(C-CH3)ThbEEZLNE, £/, 00KEMABLETFNT A VEH (HEFO kRIS
£-T?) BATHETHIKELKRIARTELEELOND,

W

o

(1) D.J.Oakes et.al., J.Vac.Sci.Technol. A14 (1996) 1439.



AFRBHICL B 2 U3 yREORIE, LR

BALRFRFE TR

% I o I
F oo N =
-

B ft S ooF R

i
oV 3 VRO RILPE( I AR L LBl L TEKERFN TV AN, LDV —Tid%
OFIGHHEAI ST 3 A TFEBERER VTR LLBERE R T C EEERICERET-
TW3, ChETILUTD LI UEBRERN GO,
1. Si(100)FiEIcH T 5T &= T WaEdiz
DA REICBHT 5 EATFORERRISCT—HOSTAEE IS, COMED TH
AR AR OTRIEYS 5 &ick DIREHFEERDS ZENTES, ) IVRADE
(BRI B L TSi(100) B HIc B 37 Y EZ T HFOREBRIC VLW TERET- 12, £0
GEE EEHEOT v EZTHEERNZZ 0 TH BHE OREREE R THIIRETHERSEHRE
CEET B Ehbvote (F1). 5T YEZTHEEN 0 LY KEVHGOREHERIC
LB S B - EAMEREI N (K2). ThohbT YEZTHTOREBEZHSH
el I
2. Si(100)FKHRLIcH T 5 / ZVINEGNE
SHEATFOEENOREBIZICEVT, HFOEH TR NVF —NERIEETEBE LSV,
T R VF AN 2 ERETBBENH B LMEINTVS (Nickel REND A 7 VIl
#, Cu(110)RE~DKEREN L), Ko F, AFHATOEH X VF -0 REICHIF 5 HEE
Fkic 52 5 EBIc>VWTHN, Si(L00)REICEEDOHETLT Vv A2RT2 (ZRfhE
DEH TR IVF—EEED) EREICSICHERENS, FFHRO/ ANVEMBMTEILICED T
FUUBTFOEHIRNF AKX TELERIMSICIKMATI F7 74 FOERENE I L
Moot
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Fox 3, KEBFICL BSIRMEEKEDG| k&S, H+D/Si(100)>HD+Da+8iD, + %
74 7 AFRERA S, HE— L3, ZBPESEFTEZAVWTRFT S XA ¥ LD Rk, D/SIICH
AHRGTL, Wil 7-HD, D2 ZQMSTRIMHRM L1z 5l &K ERIEAEITT 5 LIEDRD S
Bioic, EElET 2HD bR EHICRET 5. VINIREDHERE0~ | MLOFEHTE/LS
#TRIE L7, HD, Dz W&o o, LUTFOBRSNElE 1.
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1) HDRUDAMWHEhz, Lovd, DeDRUGIE 3 IRBUSICEMN - 72,

2) (ED#HEE, HIEIN-HDREMBE 2 20T VR Y PHSEDIL->TWi, 22D
E—7d, DEBEEMCEY, F0BRECEHEAS LS ICHD, IMLTR, 220E—-0EL-
o
MW, CORORIEFHT 47 ZAE LT, ERIG(ASFEREFNBEEERL, s

AJER), hot-atomUS(REF & DWEICEL > TZRNF—EK- L ABFORIMEBT L, &

kDI E T & s A2 ), homo- nuclearSUS(ASTFEDOERICLD, BE YA P2 L&

HENFIRE FASEHORET L MEEE R D3N EAL 6N D, COZLE#EA, LIEOKE

BroTc FZLITO X S EREEL,

1) HDAEMRIZERKIG & hot - atom UGD MW EET 5.

2) homo-nuclear/ts (Dz 45 b/ I—t >~ FOEIGTET 5.

3) ZEHA FADREGIdhot - atom, K& TUhomo - nuclearUKICTE & 5,

Pd(100)FEICH T B EFHRKFRORIG

B o R’ oL gk
HAE F B &
B oK w2 W
i ug ot 0

EBREBEAMCH T ZKERFORSENIZ, ROTETT 23 EIERHNHRO [To by
17 ELTLDE BRSO - BESNBERETHELEELS, TITERA G, FITHEBEET
TOSHKERF(H(g))DPA(100) kick i 5 KIGIC>WTHET L1z, H(g)+H(a)/MARDHFE
BREE, e LEBLABEm ETITHONTE Y, M=Ni,Cu,RuXkifiicB\WTIdH(g)+H(a)>Hz
+ M1 % ]G (abstraction)2S#4T L, KIGEBITH 2 Ha(g)D TR NF —{REZH~H LI
& > TZ ORIGH Eley - Rideal i TH#iTT 5 Z LN O MICIN TV S, AW TIEPA(100)
ERVWTINSDOEREORUSHEDZBVIC OV THEN, RISHEEOFFMIc>WTEER LT,

FKERFERIRE X 27:D(a)/Pd(100) KA ZHMOKFZR FIcBEL T 5 &, BRKERFHK
FHEFIc L ->TEmBEMANS Z EHEELS, TDSICEL > THSLMIIE 572, & HICTDSO fifl
Moo s EKEDOLIVE (REORERE+ LI/ 2FRTFOKFOBEHECHLTToy b
&, LR LEVEVSERENEB SN, COEXHRERAREEIIEELSIC X - THHllX
hiid-tz, SO &3, REEDSH% L BEBAZRTidabstraction UBIZ & > TEZEHICHE
HEL72DOTIRE L, PARAN S NSV IANEBRNI NI EERLTVS, £ IO LD RRIUK



JENED & S I THITT B DDERT S,

Pd&fhoEBREBEMmMICH T S 0O XS 0 RIGERM O #E Ol MH2:% D potential energy
surface(PES)DIK DB ICEE ONE EEZ B, RIT/R LT 2 IRITCPESOFHANTHE—EZ 5
N A EREME L, WIEEED A D OfICH 1 BIRIROE VTS 5, WILE abstraction Dy S Ex[E]
HiIcH i B0 RN, X EZEMICES FabstractionDEIRMEAIEA L, #iz & D &Kifafilizm
F I DRIV E TR T TH B, COAHRZRET 5D IERITR L e AR DAL E DRI, 5
DHE#(Z)THD, CORQEHRERZZ>OKERFHIH-HilEM L EE s o (BKkERS
F) FEICEMWIREEICHISE L TV 5, b bPA(100) TR0 EBESBREELENTLOE
W £T MBUKESTF) MEELS bEThiE, HREHRATES LI 5,

RKE—RILRICOHFT E RS A F 2 R

bt E K LR vy — B B B K

SBEE LRGN O Biltd 2 £ T Ol 2 VF —AREELL O HRIERZ VES
Ao tee REDFHLEBANOTALF—BEHILIPRETT TS E00, hibEVE
CONtEE DT ORMBEE & 0 Bk b, RSSO B C D Bl 3 5US0 51 +
7 2EWE b5, D TREIEE) SEEARICKAENEZ 5 (EEE) OTZOZER?
RSSO IEHRN S 5, D TONETRVF—(FREK | eVIRELOT, FEREOTAL
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F—DORISHETH Bhot atomZEA WL EMiEEY 1+ I 7 REKRECETES, TIICTFRITSE
2 2 Bt o> BRI 13 SOSHE Ic— A )R B I EB) B A b T & B LK THISO TAlfEL 185,
D | RIERIED TR Ohot atomETHRIN L7filE, BUSTORIIPIEZRE L. RE
itz izhot atom AT 5B FOREIREINRAIRTH 5.

(1) thhEhot atomiE ; HEREH > OB O FMLEET (33 F IR REFAT & BEOMAEICKFE
hEZ B0 THROEENES 5. FIEEE&EODot atom (BR) OHEICLS LD, BRER
DNFOREFEAHIUTEINTE L 2RI 5 OPauliRFENTH 5, Z ORIDOEEEZIEEDF%
MAZEFOMHAE—ARBICERT L, ZOPELECENICRTTSR3ITHE, ZOKTFE
K 1R L. & O—oeEEhEt S EEERN Ohot atom® T X ILF—, WREH, FHHFOD
WA b2 5T, ERBIC198nmA AW Pt(113) ETOBEZE OB TE[110] 5B EMNIZ£15

, A9 B X OEEAEICHRBEOERT 5. BRSO T IIRERITKIFT S, EEN%T
DEBAERK 21K LTz, A7y TREPL(112) ETHICK 20 IHER L 2 RIolisE 28l L,
— IR Tl e e A B L 7o

cos"(6-15)

Pauli Repulsion F

Lo, o
htL hot atom //

T
D —00D
oxygen molecule ' ‘Z
surface
K1 —xocEElukd o &Rl 2 Pt(113) E @ F 0 el o ZER o

(2) —IRTOESRFIE : Pd(110) ETON0DEANMETO.5e VIEE DN FAMER T X /2, £0D
o 2 (001 VA O mMICH D, RIMEE S T43FITIBMT 5, KEMCZERS 0, HEST
DNOMAER DO Noit i 1o & Stz DT, NOREIETH O N2D K H EhHIAN00 53 i 8 fE & 55
LT, DIRSUEN20(a)—=N2(a)+0(a) IR MFBMAELE D DT, NodF 3R & RIFHCD T
A B KRN EZT 5, RFFICNAFIRREAN S EESFICSRHEEZS %, Van der
Waals B2 AL RZVWNSTH B, 9 LTHOOBHIES 5. Z OFEEBIEIIN20(a)
BFMR001]AGICEV & 2T C 32 —RelERERGE A 5N 5, Z OFEREIEO MG
B TEREZOTHEECET 3 T2 VF—SEDBIEFOET VIEREL S,



ERSFEXREMEDHEEERERETIERFUF

RAKE % # & X
W H R

AFEOHEREFHEINERS FE- LAV THFLERKRTORAHMEEEART >~
Uy WEBDRIETEBEIRE L, RE(LFESISOIEHIEOENEERES SICH b, BFFsh
HEESDF E— LZRAVWTHIRIKES F L ERERTOEEIER 27 L  AHAFPRELFER
ISR R & TILH ABHAEFNLIE,

BRHICIE U —H =R L72CO (3 EIF) HFE\BAE—BHAD Y 27 VI HREMV
TH—[EEKEEE TERIL, DFEEED SH UHEHIE L TEGEERRICARNT 5, 20%, Eifk
A TR O LY o b4 — U < ihhie’s & OB THEHBIE O S FREEFELAIE LEEFERR
FUU R VERETHERYF Y AEREL, £, EECOAFORMIICOHAL LT, E
#FEHE L TDCO+0—->COz IGOMEERE LTz ThODERTRERS HCOEXKMICHES
¥, £ L7COD TR NF— « HESHPINEORAIKFEZERE LBILKISBIED Y1+ 7
ZEPSIMNCTE S, BEIBEEEMECREGRSFE—LS A Y ORFRPTHED, SHROK
EriRFah 5,

[1] H. Hou, S. J. Gulding, C. T. Rettner, A. M. Wodtke, D. J. Auerbach, Science
277 (1997) 80.

(2] E.W. Kuipers, A. Vardi, A. Danon, A. Amirav, Surf. Sci. 261 (1992) 299.

[3] M. Brandt, H. Muller, G. Zagatta, N. Bowering, U. Heinzmann, Surf. Sci. 352 (1996)
290.
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Ru(001)XkmIc& 5 %EPF DEIRES)

N
7

LR RE TR E /NI
RAEEESER g F
& i x

Ru(001)% [ FCPFsizatophIBIcP% FICE L TRET 52 EAbA->TED, FFOKE
XAEHT S EEMIEDatopfIBICRRE T AL IITELMV, £/, WAKEE (6=1/3) T
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Fig. 1 Projected density of states (PDOS) onto the molecular orbitals
for CO adsorbed on Ni(100) surface
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EF TR S N2 HHEETH, 2094 XWAERICBVWTHRIAT 2B FHRLEBOEFH
v — o VEEERICERT 2 RSB U DR EYHEORBINUIFHTE 2.
BE R
[1] A. Okiji, H. Kasai and A. Nakamura, Prog. Theor. Phys. Suppl. 106 (1991) 209.
[2] H. Kasai, T. Kakuda and A. Okiji, Surf. Sci. 363, (1996) 428.
[3] Y.Kawahito, H.Kasai, H.Nakanishi and A.Okiji, Surf. Sci. 409 (1998) 709.
[4] Y.Kawahito, H.Kasai, H.Nakanishi and A.Okiji, J. Appl. Phys. (1999).

EEELOBERFEBh-BNEET ST VIR

BREREAEETESE K B & F
Ni, Pd, Pt, TaC(111)#ffi kiz, CVDDEIC L D HFEFEOh-BN® /5774 F (V57 =
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WICL~TARELEIL, 757 2 v EMBELIEGEIED, THIEOHERHEE DIERIX
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RedSIRFIREMREELTLE S, EIAD, AEBLLAVI LI, SoISIRTORHNERT 5
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[4] S.Hara, T.Teraji, H.Okushi, and K.Kajimura, Appl.Surf.Sci, 117/118,
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71, 689 -691 (1997).
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Atomic and electronic structures of the surface reconstuctions of SiC(001)

: high - resolution photoelectron - spectroscopy and - diffraction studies

Research Center for Spectrochemistry, the University of Tokyo Han Woong Yeom
Recently we have searched for the possible exotic physical properties, such as low -
dimensional phase - transition, low - dimensional electronic anomaly and quantum size
effects, on new material surfaces and new surface - phases of old materials. The major
objects of recent researches are (1) the one-dimensional quantum wires of In, Al, Pb,
Ag, Cs on Si(001) and Si(111), (2) the phase transitions of In, Pb on Si(111), (3) the
epitaxial films of Ag on Si(001) and (4) the various surface phases of SiC(001). These
studies have shown to be very promising, which already lead us into new findings of
fascinating physical phenomena, such as 1D charge density wave, quantum well states,
Peierls transition, commensurate -incommensurate transition, 0D and 1D fluctuations,
to say a few. The tools for these experimental studies are (1) LEED (RHEED) and STM
for characterization of surface phases and structures, (2) tensor - LEED, high - resolution
core - level photoemission (CLPS) and photoelectron diffraction (PED) for quantitative
structural analyses, and (3) angle-resolved photoemission (ARPES) for detailed

electronic structure studies.
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In the present talk, one of these projects, the study of newly-found surface phases of
3C-SiC(001) by photoemission techniques based on synchrotron radiation, CLPS, PED
and ARPES, is briefly reviewed. The 3C-SiC(001) surface is interesting not only due to
its great technological potential but also due to unique surface properties such as
highly - stable quantum wires [1], a zero-dimensional disorder [2], temperature -
induced metal -insulator transitions [3] and anomalous surface carbon bonding [4].
However, the detailed atomic and electronic structures of these different surface phases

of 3C-SiC(001) have been controversial.

We recently performed extensive CLPS, PED and ARPES studies in order to determine
the atomic structures and to understand the nature of surface bondings of well prepared

Si-rich (3x2) and C-terminated c(2x2) phases of 3C-SiC(001).

Through these studies, the atomic structure of the (3x2) phase [5] and its surface band
structure [6] were made clear. The latter gives insight into the origin of the peculiar
fluctuation on this surface [2]. As for the C-terminated c(2x2) surface, a very unusual
surface reconstruction of triple - bonded C-C dimers was characterized in detail for its
quantitative atomic structure and its surface bond configurations [7-9]. This
newstructure significantly enriches our knowledge on possible surface reconstructions on

semiconductor surfaces.

[1] P. Soukiassian et al., Phys. Rev. Lett. 79, 2498 (1997).
[2] S. Hara et al., Surf. Sci. Lett., in press (1998).

[3] V.Yu. Aristov et al., Phys. Rev. Lett. 79, 3700 (1997).
[4] J.P. Long et al., Phys. Rev. Lett. 76, 991 (1996).

[5] H.W. Yeom et al., Phys. Rev. B 56, R15525 (1997).
[6] H.W. Yeom et al., Phys. Rev. B 58, 10540 (1998).

[7] H.W. Yeom et al., Surf. Sci., in press

[8] H.W. Yeom et al., submitted to Phys. Rev. Lett.

[9] M. Shimomura, H.W. Yeom et al., submitted to Surf. Sci.
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& H Sr2RuO4 as a textbook case of an unconventional superconductor
U=

The order parameter in unconventional superconductors can appear in various forms
and the first task for each new system of this kind is to determine its particular
symmetry. For SrsRuOs experiment and theory seem to work well together to identify a
one clear strong candidate for pairing state: d(k)= Z (kx = iky). This px = ipy-wave
(spin - triplet) state is consistent with all presently available experiments and has various
unusual properties. In this talk I will discuss various properties of this time reversal
symmetry breaking state and analyze the problem of a microscopic stabilizing
mechanism based on spin fluctuation properties. [ will show how from various viewpoints

SrsRuO4 provides a textbook case of an unconventional superconductor.
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i# ff  F. Borsa

(Frig) (Dipartimento di Fisica *A.Volta *e Unita *INFM di Pavia, Via Bassi 6,
127100 Pavia, Italy and Ames Laboratory and Department of Physics and
Astronomy, lowa State University, Ames, Iowa 50011, USA)

@ H NMR in Mesoscopic Magnetic Molecular Rings and Clusters

®H

Molecular magnets are mesoscopic magnetic systems which can be synthesized in bulk

quantities by chemical techniques and can be prepared in crystalline form whereby each

molecule is an independent magnetic entity with negligible intermolecular magnetic

interactions. After reviewing briefly some recent NMR sltudies of the spin dynamics in

different types of magnetic rings and clusters I will focus the attention on low
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temperature proton NMR and mSR results in the antiferromagnetic(AFM) molecule
[Few(OCHs)20(C2H202Cl1)10] (in short Fel0)and the ferrimagnetic cluster[ Mn12012( CHaCOO
A)i6(H20)4CHs - COOH4H20](in short Mnl12).The Fel0 is an antiferromagnetically
coupled ring with nearest neighbor exchange coupling constant J/kB=13.8K and a total
S=0 non magnetic ground state. The 'H nuclear relaxation data as a function of applied
magnetic field(performed in part at the Grenoble high field facility) show spectacular
cross relaxation effects at the critical field for which the energy levels of the singlet
ground state and the first few magnetic excited states become almost degenerate (level
crossing). Mnl2 is a molecular magnet with a high spin ground state and a large crystal
field easy axis anisotropy. At low temperatures one can observe quantum tunneling
effects in the relaxation of the magnetization of the molecule. I will present proton and
muon relaxation data versus temperature and applied magnetic field. The data can be
explained in terms of thermal fluctuations of the direction of the Mn12 magnetization in
its S=10 ground state. Spin-echo 'H NMR experiments in conditions off equilibrium
demonstrate the possibility of monitoring the very slow relaxation of the Mnl2

magnetization at T<3K from the time dependence of the amplitude of echo signal.
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