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B CRAFRTHEONLEBRIIOVWTRET 5.

AFFZE T ALICISS B & U CAICISS LA L =R EXMNFRIE.
1. Si(111)/ 3x4/"3 R30° -Au REOHE (FE4E)
. Si(111)/ 3x/3 R30° -Ag REOHEE (F4E)
CaFo/Si(111) FIMIREHEEB LU CaF, HEOHE (EHE)
RALHMEIC L D RBELES L S/Inas(001) REDOHIE (B 6E)
Si(111) RE LD Ag OERBKER (BTE)
EE-YEEMBARAELTORFRAKEORSE - HEEERE (B7E)
ﬁE #@W%%ﬁ@i?@Ge@mrniﬁﬁ#/&»ﬁﬁﬁﬁﬁk
(B7%E)

-3 (=] (52} L= Lo Do
. . . . .

8. %mmm)ﬁ@i@AMSmlﬁ&%vaﬁEﬁﬁ(%sﬁ)
9. mwm)ﬁﬁi@Ge@&~777&ybﬂﬁlﬁ&%9v»ﬁﬁﬁﬁ
(8 %)
THY, ZRNFHLORNBROVWTHEROHMRALEAHFRTHOSNLEFLLWHERIIOL
TUTIcELD 3,

1. Si{111)4 3xJ 3 R30° -Au (/ 3x4 3-Au) REOEE (F4HE)

3k 3-Au REOHBIZOWTIE, Au BFOBEEEDS 1 ML (= 7.8x10%4
atoms/cm?; Si K& D MNBEOEFEE) T2 OEEEFIL. Tobb,
| LeLay & 1822 &k 3 Triplet Overlayer (T O) E5F /)£ Yabuuchi 517’2 k3
Triplet Coplanar (T C) EFABREBEBINT W B, ;.nbé’)JET}Hi BT,
REOD Au BFBIBPTOBELTCIY Ly b 2525 — (R FIAT—L
LIER) AR T2LLT0WES, MY TLy b 295925 —DOBEHERVWTHOET
Abb A OBEEOMNER CHBNATESLSRREANTN AT ER WV, AR
CRTRALICISS &Y. Yy F—A VI/HRPEZVHDOIBRAOERMEL W
KOPDOBWBEFINCFREINIERAOHEM L 2B L THREEITOICLICK
D, RERAEICE L3x3 R0 OREABETEIIL L Au BKFO YT Loy b
PIRY —DBEPIIBEETEILE2ERNICRLE, 251X MY T Ly b2 3R
Z—HOD Au-Au BHEEAE 2.9 A LR, 20 A BABODLT AP TRROREE %
bOSi%?Eﬁ&U‘AuﬁﬂgtSiﬁ?%@@ﬁﬁll3é?&b\Siﬁ?@
DEFEER 2/3M THLHHLVWHEEE TN (HRSNWETCETL) 28V
RE. L3 3-Au REOBAFO s RFOTO Si RFBOMES Au RFEHZ



OFD Si BFEEEDEI CHBT200RE>NTIR, REBRRYLER D
BonTwAaNVY, RERNES A FFOMYTLy b2525-poRBZ L
'momfuéﬁwﬁenfmﬁaf | |

2. Si(111)73x"3 RI0° -Ag REOME (B4 %)
J%w%Agﬁ@%ﬁ@%%@%ﬁﬂ?kﬁﬁéﬁﬁ@%%?%éo%fﬂimﬂ 

k@bfu@%@k@?ém%ﬁﬁménfﬂﬁxw@ﬁ@@mLm\§<®mn 

‘%ﬁﬁa&Eﬁ&fmﬁﬁ%ﬁﬁ%%&%ﬁﬁbfﬁﬁéﬂf%TﬁD\ﬁ%(w

BEEFASREENTEL, LOLASE, CAGOEDEFLLELBREA

%?»&bf@~&%&é§ﬂ%%ﬂfw&mc%%,ﬁmmgéﬁﬁﬁﬁmﬂm‘

BLODITN =TI L THICHESNTWDIN, E<RLIBETT LSRR

ENTHY., XREFERCLIZMFT O 2VLENTYH, 2207V —TRL>TH

ﬁé#%ﬁ%%ﬂfwéo;ﬂiﬁwJ@uﬁAgﬁﬁwmm%ﬁwﬁnhomf

PRENCHRALTICEEL TH<,

1) Ae BTFOMAH (RECEELAHN) OMBICOW TR, Ag BFSRERA
E%%ﬁbfbé@@\SiE?GﬁégiDbTmﬁbnTMémmmomfé
AGBBBONTNA . L, BEKE>T, KEHEBETMEH (RHEED)
DEEO XV I/HROMEPRXBEAFTORRB?OICL T, N8R Si
“ERIINTS A RFOMFEAONEBEOBIBITONTND. TNO5OKBRI
&N, Ag BTFS S BEFORAORTFEOAMICHBEL TS, HALCKE
LTwad, BidhecsTHo4, Ag BFEbLS 1BTONLLMR Si "8
BOAMOBETEEOK 2.9 A EUARMICHB D, HBLERESBSAT

RAR-T | | - -

2) A BFOMAR (RECFARFA) OMBICSWTR. S<OWRBESA
T 7%, B Takahashi 5201 k2 XBEROEEN, S, Ag BEFOLI4
- — (Trimer) DEBSHDOHEIKICAESFIT2H. HCT (Honeycomb-Chained-Trimer) )

BHl% L2 L BERINTEY, AEBBONOOH S,

3) Af BT ORBRBICOWTIE., BIALE—4 4 VHESE (MEIS) K& 3 Ag
%?@%EﬁwﬁﬂWEﬂﬁ%mﬁgb6\f&fS%&@kaOAgﬁ%w

B S ETHHLENSIDM BENAETH 5. |

4) Si FFOBADETFEBICDVWTHE, RED Si “EEOARMOBELREBLTY
ZMT L (Missing Top Layer) ®F L% BEFH# (PED) :J%&UI’*]T&'@?C’);’D
BFAHOMEB- 27’2’%&:/50\(?&%&:&*{:50\ Aﬁﬁﬁbnov%éo



2D EHIZ. L3xS3-Ag REOHEEILZ. DILTHoTHaHB, ABBEBONTET
WaMB, Ag BEFLBENAD Si BEFBD Si BEFRCLn&>LNECRAEL T3
Do, Tl BAO Si BETERAL MR Si —EBESLEDOLSRBBA LD
ik, RLARBETHY, ZOMBEBBFELEN TN, AFETIR. EBROBELEH
180° THBHC L AMBHCAETBCLIcED. ke BEFSRERNAEELTHRLC
NWBZLEMERTRL, BAEO A BFCBEETS Si BTHEO Si BFof
BrroETHE. BEFEMEHS,ICLE. Z2LT, B0 D~d)0a&icbeL
ST, CAICISS DB EMRE L Keating WK L2 HH XN —B/NMNMLOHERKR
EMFETEILICELD, ChETHESNTVIBLALEIARTORRBER ML
THOHEBEETNLELT, HRENEZHCT (modified HCT; MHCT) €7 V%2 #
Wiz,

3. CaFy/Si(11l) MHIAEHES LU CaF, HEOHWIE ($5E)
MBRE-LBHRICI XY VEARBOREZASPITEILE. 3RTHR
BERCLEER-ERE (S0]) BBLRLA2HBETSZOAT. REALBIGHANRE
AEBLBERICIF Vv VN EAREEEBR T2-HDICEETH 5. Si(1ll) &
WETOH CaF, DATOIE Y F L —IiF, CaF, & Si OBRFAREABDLTH 0.6
% THERD., BEEK-—FEEATORBOFTOHLRDBLISHRZNLTWEIRTH
B. Si(111) RELCHEBO CaF; ATE %S v LRES ¥ CaFo/si(111) 4
HMAEOEEIXL. REZ TRARUEFELA VW IHREZNTEY., TEEOD
CaFo] HEEICIE CaF DR TH B2V L ILRABBBOATVE LD, BR
MEABEBEBSONZIEVWE-THWARW. Thbt, BEOD CaF OCa FFH Tt
O Si BFCHLTEDBMEBEIEALT. BE3IS2OETFABHIL TV D,
Batstone 5283, BN BEE FHEME (HREM) KL 2HE»S, Ca ETHHELE
Si BEFOEERECH2 (THA FEFA) LEBLTWHDIEH L, Tromp S 2%,
RIZINF—4 F VEE DX (MEIS) KE2EREPS, 28 SIEFFOELIEZH D
(Ts A4 FEFNL) LEELTWSD, —H. Zegenhagen 530X, X|EERE
R LIRS, Ca BHTFHE4L4E Si EFOELE (H3 (b)) &Ts ¥4 bOM
FlHBELTWD (Hs&Ta ¥4 FEFA) EXH/LTVS, AFRTR. THO
Si EFHSOREOBMICLLESWTBKT A2 LIC&D, BEOD CaF O Ca R
FUHE2E Si BFOBELICHEBYZCL, $2bbTs ¥4 LEFABELN
LERU Tz, 7z CaFp/Si(lll) RAEOHBRMBEREZZOBBRT LD, Si
(111) RE LD CaF, FEOBEL B L 2R, Si(111) RE LT CaF, B



SV ABETAR. BFMAERHTLL. F ATAEROCHEL. RECH
MEh7=&BHAZ Ca FFH Si %?E%»Bﬁﬁﬁb ﬁ»@k 3T CaSie %ﬁ/ﬁ’é‘é
CLBBBILERVELE,

Y mmmmmu;nm@%ménn:vamm>ﬁﬁwm§<%ﬁ§>

M-V RIEAHEEEERVIETFOMBLBNT, EEARHELTZ2D0
RS RELEZOBESMIEIATVS, Bif. I-V BEBEREEOHRE
kB RBRESEBRENTHD. Nannichi 5307391 (Vs) 28« (1< X <3) &
LERELESEYTHEILARNELE, S KEBARMBIOBBLERT 2
DIt DIEBEESIVEVEEAOMBOMBETEED S BTSN THE
FRALTHOINBHEDLIREDO P EMBELESH 5. AFE TR, CALC
CISS ARZ ML OBRHTE S, HBE 80T IMBRT B L, ﬁﬁ%l@@Asﬁ¥a
BIED As HTON 0% 5 S BTl ko TRRENZCLEERNELE. 20
HRRY VUl vHEBEREBVERBT AR (SRPES) K EBBEONER
RO IHEHTZIIOTHS. chET. WikYLBExIhE I-V KiLEYE
BARORET S EFHEDLIICEIILTWBIDL BT T 2874, SIM. LEED.
REEED Z E AW THONES, WFAKE->TOBIFCEA P o, L L, &
HEIEBVTRL L S IZ, CAICISS K& > TEZORII ST TE L. D2 LM,
CAICISS 3, ﬁ@ﬁ%@@ﬁ&tmm®E§%ﬁm$&8bf\mw%&k&«ff»
BuEE LI LERL TV 5, ’

5. Si(111) RELED Ag DBRREBE (BTH)
BAHREBLEICRRLAETFBEAL THERE2ERL TERBERL TV BRE%:
HMICBHTICILE. REAMZOEMAEICL >TH MBE BRIC LD EEKRETH

RERICOLTBRANECL > TLEETH B, Si(lll) BHLO Ae &

Stranski-Krastanov E— FIE - TEBRBEREERTRELTL{HASATWVE®D .
AMETIE. ZORIC CAICISS 2 BHAL. de DERREZY 7L YA LTEHEL
EHER BREEORROBERERICDVWTEREVWGEEBE. T2bb, Ag
PEOBENRRIE 430C UTFOBAEABL 530C LLEOBREERL T -
ELRZBZE. ELT, BEEEBCTREORIERCTEHAOBORE SHH
AT ZREOBRTHY., BEEEHTIBRREIR Y — ) Y 7BHEERL. X
ERBBSNSLEERNLTHEL TW 2D, BOBSBBLEICEAL. B
BOFHEBRIBEOTE IR CRATERENBERTHDLBHELDE R > ko
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ARERIAY—) /BRSO EZANTCOREBIFLETNOTOWETSH 3.

6. ER-FYEAKTHATLTORFRKRZORE - RREEEE (B7F)
BRREANODEFRAZORZEBECBIIRARTOREVWLZOME 2 BH
ozl REAMFREAEBRTIERLL T -FERIZFOKEKRELLIC
&% MBE REBEOEEA%, ISI TuLRicBI AL EBOTHEHEKE.
KR TIE. 3x3-4g BLY V3x/3-Au REICEFRKELRE - Bt v~
LED A BLU A EFDOEEZYTALIALBREZLEER. ChOoDREK
HRFRAKE) 2BRESVZL,. RAOEZBREFREKRFVWEEGLL 5, Thbb,
J3x3-Ag REDHA. HORBIXL->T, RED Ag EFREHB BT L T
DS FFeoEeardiohTRELAHEHL. FAL T g ETOIES XV %
NO2Z25— (FHEERH 4 BETE) 2FHT2. COoX@E2MBT2L. BB
REEL., 29525 —E9BL THEU J/3x/3-4g BELZERT 2. COBRICOW
Tk, Oura 542 % TOF-ICISS EZ2HAWTRHABROBRERAVWEL TS, chicx
LT, /3xJ3-Au REDHA. HORBICL-T. RED Au BEFRII29—%

YT, BERFL22RTHEEL2L S, ZLT. COREEMBTI L. H BSHEE

L. EFICESNLTWE Au BFRET 3x7 3-Au MEEERT 3. c0L>
ReB-LBENHREAD H ORE - KEAR IS I 28EETOEHE CALC
ISS ICk o TYTASA ATEIFLEER. V3x/3-Ag READ H REBBEICS
3% H OREEEEM 1 CHEREER < OBREEFEES. H REBRICBY
2 e BTS2 —DRREEER o & A BEFORREEEN + OBE
KERE ZOEMII AL X — R BRENDRSB S N, |

1. ER-FELORARAELTO Ge OANTOIEY XU v VEREAHBE
(BT7E)

Ge/Si N7 OEEIX. RKEROEHEEF NS 2ABBEBL L TCEBENLTNS. L
L. Si ED Ge ORiEH Stranski-Krastanov (SK B4 2) TE—RTHB 2 & %,
Si-Ge RPLXEBRTHOLDICELSRETO Si & Ge DA VI —I ¥y
7, BERATUIEIXF Yy VEREEAERTIBCRELLZ > T k. &b
Copel H5414%, Si(001) REWCHFEFEREED As #RBELED AT Ge DHE%R
T8, As BHICRERHK L. RED Ge BoERIhBLE2RVWELE. 2h
i3, As DFEEICEL>T Ge DREE— KD SK £— K5 Layer-by-layer £— R
CERLEEDEEZLONTVS. ARETR, Si(lINT7x7 RECERETEEED

..11_



Au £7:1% Ag AXBLEBLHODONS J3x/ 3 RE LT Ge DAFOIE S F
e VBREERA L, Si(111)3x3-4u, -Ag REWR. T RELDESDS
COMBLEMLZOT., EN5H Ge ORRIENLTLORLEEERIZT LK
Brid, 22T, CNHGORELED Ge DKL CAICISS ZANTY FLIA A

CBEEFok. TORR UTKRTLORMRSBENL. L3x/ 34, -Ag B
BEIC Ge #MEAEZL. RESEET (Av 2£Q Ae BTF) & Ge OMEHI
WICRERFTL. %ﬁﬁﬂ@%ﬁmfagfufam,mgﬁﬁimee@mﬁ%'
C—Kid. Ts= 300~600C OREBEICENTR K T— KH505. HRO Ts=
~700°C T3 Layer-by-layer ®— KIZZE(LT 5. Ge ODBRERETOH Si & Ge DI
YV OBBRRERECRERERTELAI TR, REBE Ts WAX K
FLTHED. Ts= 500C Tk 7x7 REICHAT 3%/ 3-Au REW 5i & Ge DA

V&—;?&yﬁ%ﬁﬁb,Jﬁwﬁﬂgﬁﬁus;tGe®4yﬁ~s&9yﬁ%, 

MHFBORL T, Ts=700C Tk < 3xv 3-Au, -Ag REWXHKIZ Si & Ge DAV
5~s&vvﬁ%ﬁﬁ?ée&tdJWMWAgﬁﬁiTmT&3m~wmzusm
T Ge RERBEOREMESHESND aﬁﬁmoto '

8. GaAs(001) RE LD Alds DI E XY v LHEBRRE (B 8HE)
EREBEOT- S —EE L TO CAICISS OMEEARE, DB B, CAICISS %
GaAs(001) RE LD Alds DIE S XL v VHEBRBOE=5 Y Y/ ICBAL L,
EZYY VOB CAICISS BAFMARBATHEFEORFB 7+ —A V7T
WRERBIBRECEALHE. AR MV — 0B sBERGORERSY
DRELLTHEMECTER2LERL, ChEE=I—-LEBS5, MBE HRDOZH%Z
EADZLILLD, BERBOBEREEZ Y TALIA LATHE TSI LBARETSD
BILERLE.

&"ﬁmM)ﬁﬁiQGe®#~77?5 bﬁﬁxe&#xv»mﬁﬁ@
(8 H)
Si(001)2x1-Sb RELETD Ge DY —T 7 77 VP ENATE I X » VERICD
WTI., Z2hETI. (1) Ge DRES S BIBELCRERF T2 2 L 42749,
(2) Sb BREICENBLEORBIHAT, SK E—FBUZ2REREH & DES
BETBo L2490, (3) RIRBASEAMENE. KDFHLEED Ge REM
BEBOEND LT BREINTVDE, LU, $—T 729V P EABEOR
ﬁkﬁ%fﬁ$k+ﬁmﬁ%éﬂfﬁbfyﬁﬁxSﬁtGe@ﬁ@%@ﬁmﬁﬁb
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S—I vV IBMEIEh, REABRESRLZD, D Ge ORRBEOBEYE
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B2E EEAAVRANEE (IS) ORESHO

T

2. 1 %%

CAETR. ERAFYBEASKE (IS5 OBAEHL ZOMEAKONTEEL,
REBEOEBMW AN LFHELL T, ISS 28 KL L-EHRE A+ v BAD KX
- (ICISS) EBL. ICISS 2S5 ICRBEEHF LW ICISS HAEBET S, #1

ETOLERALELSE, ISS B RESHEL L TORYES Saith? ko TRE
NTUR, REOHRLEELFABICBFIL>2EEMEL L TEKREOREIC

CERAINTELESTSY, WCOPOBBEADEDIENS RG-S ERN LB
DPENENEERBZBFCEE> T E. SROKEAE 180° OEBICLD
&m&b ISS #HILL L EBER A 4 V8EL 2 (ICISS) "2, R ISS &
AREREMFCS I IEREAMEICZ00TH 0. BRI L RERERHK
FELLTZ0EHEBEDON, COFEERAVWTHEZLDOREWRESITOOLT
&7210°20 , AFETE. ICISS KB REMERFOERMELES M bay
LB, REAMEOBHEALEYTNIAAATZOBRBERTD ODHBRMESE -
 HEMHATRREEDIZL A VOoFR{EABBHICFATSICLEZENELT.
ICISS 2 SICRBI LW ICISS HARBLA. AMEEGRSA S VHES
3 (Coaxial Impact-Collision Ion Scattering Spectroscopy:; B& L T CAICISS)
BraffushcoBiER, ISS ® ICISS KERTEHE OBEKRVWEREZRF> T
BY., ChooBMazBEEL. RERFRCBIBENEERL . |

2. 2 ISS OEABHELZOMER

::@ﬁﬁ‘t*&i“ BhEEOHEBREEBEORITEL L TOBES 4 v #EL 2K (ISS)
DEFBEHLERD ISS BLOoMESALEET .

2. 2. 1 ISSRELB2REMBANOEREREMER
ISS Tk, T RAALX—LFAORLH -7 keV BEDOERESF Y E—LEFHBIC
ART2, coLE, F2.l(a) KERNCRLELIK, A+ VELOHHICH
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E/Eo = [cosBri+ (A2 — sin20:.) 1721 2/ [1+A] 2 (2.1)
‘ﬁb A =M/ Mo B ' , o (2.2)
# (2.1) REoTHEAA A YD ZALE— E HOHLENEFOEE M B—BHK

RETEZ2DITTHSE, 2H53L T, £F ISS AR ML DPOLREEREETDITED
BAEMBTE B, V o ‘

-17..



REORRIE. ISS ZX2Z L (H2.1(b) BR) KBVWTR2ZOTRICHBETL
C—sORABE (BMEAFVHEELESR) pORDBILBTERTH S, ISS 12

BWT, HE i ORFLE->TH3FHONSLIGERA AQ KHASN T 54
‘Xy@ﬁﬁﬁgzx/n(ximﬁa4¢/ﬁg Lo MABA T Y E—LOBRE)
“uﬁMWL¢fr5xanae‘ S

| 1;/‘10% Ni- (d6/dQ) 1+ AQ+ (1—- P3) - 71 2.3

Z2T. Ny & (d46/dQ): REZNENAN i ORTORERS LUMABANE
M Py REE i ORFRI->THAZNG A4V ORELEE. v, REANRE
PEFEFNCEETZEFTH 5. | o
MABEWER (d6/dQ), BHEE i ORFLAFVEOHERRRT Y Y v L
PEHETES. v1 i3 Ny SALTH-THORBREORFRASRANE, A
AVOAHAROHEA TV ORBF AL E> T, RBTHERBS v K—A Y73
RPTUvRVIMROEDIC 1. BEDIILERTEFTH B,
LizBoT, v =1 (HEAFT VHEBYY R—A VY IPRR T X/ T7%)
ROBEAEDUARVNER) POL T VORMLERE P, SEANTHEHE, HMEA
TVHEE 1, pOHE i ORFOKRSEE N 2RDBLBTE, CHOLRE
DMBICBT2EBRSBONEZDITHS. LU, B2V F¥— (keV BE) O
RAZRALFVE—LEAVDHE,. P, AN i0ORFBLCALORTFORTR
 BCEFETATFRALSEVETHD. LTEARBE I CRE+FHCEHESNTS
B5Y. REOMMLBEORFTCEBLL 5T, |
A ABEEREORTI > CHALSNB L& 44V REESSET
EMBLTHIERTHMLINE. AT VOFMAREL. (4 OBE =3
ME—, BER. REABETIEFOMEE. B, BARBIKETS. 1SS 0

5é\lﬁ%ﬁyﬂﬁﬁﬁﬁﬁ¢®§?®ﬁ§(~'1xw8mm)xﬂmEME©‘ 

REPSAFTVANDEBFOI YRV VY I/PRIDIBENRBSH . PHAEERR
—HICKEW, BIZ, A FVARTF VY VOREWHENAA LTV DHBAERK R, %
DRIELRERIE 100 % CHENEE LB, A F VKTV Y v LBAESNTAIY &
BAAYOBEIId. FRABRIH % ~ 5 10% Th 5,

LA VORRAOBBIZ. Het KOVWTRBILHEETATVS., ZOBBEL
TR BHOMEFS Het @ 2s T3 2p BEMNCHABNICBAT T OEEFHBF
Bloe, REOERTH R 0 1s MELETLI ALY —REOLDIRHOMN

- 18 =



DHEBFBBMEENES—Y s HLE BT TH D, L. HEFHBFH
AL EBOHEEES 2 eV 2 ZNUTOBHBALCOAESE T, HEEES 4 ~ 5
eV THIEHDBAICREBR TR W, Zhid, Het BREICEET DL, £0D 25
CB&U 2p BAPBEBNR Lo THBOMBETFEMLID LI 225 TH D, L
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ENWEEZTLN, EEL. AFVBEBPORFLER-—TEREEURICEEL
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(EEHZR) 2BECL TAHREAF > THEINTL23bDETZDT,
VR R—AVIMBROABECD. TOvFVIHBREID AR V. SO RED,
RBT— I OBHBRERD 1SS WHRTHELSBEMEEND. ICISS DEHKCEE
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DRFALEERTIVLEBDDRDH?Y, BMIAPEMEILD2ILBH DB, 251, 2D
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Yy F—A VIHRERIZEDTH D, £y ao OFMD ac1 L ac: L THRE
DEEZBALTVWEDR 2.2.2 iThBXRET72—A PV ITHRIEL D, act &
Qc: LOBOAE Aac 3. BF AL BOMOKAER dIC—RHICHIGL
(d BEATBL Aac BEATS) . ao 3 A L BOMAFREHIET 2. L
EBoT, H2.6(b) OS> BEELEZRETEIILICLS>T. BETDH2O2DF
FORKEHHE LR AE%&%H%L&ﬁTéh&ﬁf%é(%5%%2%*%)0

Gep | ,
do %cz (a) - (b) oy (BOND DIRECTION)
% ' %c2  ape

t——TJ-/—;i' - (BOND LENGTH)

INTENSITY ——

— 1 — . pat i Yoo

®2.6 CAICISS ic & 3 REHERHS £ T MK
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B) WDOWTIEHE4EE 3IH THb «éo

BH Q@: chidXo2 >0BEHICKD, 7. 2.7 HEKAMITRLEL DI,
EROBIABTELIC 180° TLWVWHEAKI. M2.7(a) DES5LERETORFED
S5OEE I Ty Xy IIHROLEDICHBLIZS W, BEAABTLIC 180° TH
hiZ, M2.70b) OS5 RETOEREFE»»S OBEBBRAI LTI L, Tk,
RETORFIC Lo THEAINEFF AL TV IE 100 % SENVWERTHE/LE N,
BEEAMIZAF-—SHHICL > TERIBTE 2N, CAICISS THRAL ERT
BREBLZLX-ShSRzhesRTacencEsdz auiéobmﬁwmb
RD3IO>DHABEL %,

1) ﬁﬁﬁu@b&b?iﬁ?@ﬁ~10&%%E@N»7@%ﬁﬁﬁﬁﬁké
(BE5EFEIHBE) . ,

2) THEFOREABA T ZCLICLNRECEREL TCVWIRFOMEBEERET
x5 (BEoEHE2H Z28) .

3) ETORFBMAATOY v F—f VI MBREBNT 5LV RE T O~

W BEFEORRELFMETEZS (BTERI4HBLURSEEIHER) .

BY Q: ChIRDEHICEL B, CAICISS TR, A FVBEEAAYZRILF—H
R SAMEC—HLLahTREENATVANT. Z0EEIX. MBE OF = YN

(a) ICISS, ©=180° (b) CAICISS, ©=180°
2.7 RETORTEL»S OBEAOERE
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‘-%uwbtﬁémmﬁéﬁﬁmﬁbfb\Iﬁ@?bb(mmm?7 v) o
BEABNEMOMISNE. "FU b TV WEEH>TNE. &5, CAICISS
AWM ER— P LEBLOMCALBSESEL. LES> TRBOAY I
EWEEAERTE. MBE RRO LD RABICHTI2AESITVSH W, Tk, CAIC
1SS ABOHWAR— FHSRBECORRUERTH D, ThbL. RESED

NTVBREZEF 2 UN—ODTERIEETHD. COHHER., 1 FVE 14

AN F-SHBLERBLCEBLEZLRL>TELEDDTH S, ChEDR

B MBE MR OIS LENBEREZZOBTHETIOUBOTHEL TVD. &k,
CAICISS THRALARABMBEOL T Y IRV F—ARETR. AT P UEHE
TE2E BERAREOIZALF —SHEOBADLIOINIRINY—FEETLILES

B ARZ M AOLSEDSABICHESNS. chbIEHNAREBEIBLT
BHTAOREL TV, CORBLEROHELAD 180° THEZL2MAL T,

BELOOH2REOHB L BELEBENKCY TLIAATEZI~FTBI BT
x5 (BTHEEIWMBM) . 4. CAICISS ARZ P LCEFZSERIICLE 2

RZPVREEBFTHILICLY. BERRCKBYIRRE-—F2RMET 2L

BTED (BTEE2H. BANBIUCESHEIMSR) .

B @:CAICISS TR, A VvMEBEEAVWSZLICL-T. HEAF V EHEL
FHEFEADBLTRETZZEBTERZDT,. FHAAFT V2RV EAA
DML EESRKEVE NS ISS OB&IR. FILEBNCHHETES, FHELII.
CREPSSLTOLECBALEAA VRBE SN TR > TETH 100 % KEWE
ETHHEAINTWEIDT, A FVDEER-TLKDZ2OIERHEOHE 1 HFETHE
SNELOREITHB. LES-T. BAALYOREBRMTECLICED. O
WhRBZAFELIDBREOEIRFBCHBRLRAESTES (FTEHEIHSH) .
B2, AFVOFHLILBERIREEFOMEFOEBENEFILERENLD, FH
k%ﬁ@&%%ﬁLfﬁﬁ@%mﬁﬁuﬁuﬁé%ﬁ%?@ﬁ%?ﬁkﬁ?é%%
2852 tﬁiféé

2Ok >ic, CAICISS . REXRQD ISS % ICISS KEIRTE < OEKENEN %
BoTED., BEEAF VHASHOFLWIEASTEYVIHEL D TH B, CAICIS
SDHERVWL 22D N=TW o THRAZINTEY 2740, BHRRELHAT S
ERFO O OLEARRCVOWMATHAERAL TN 5. |
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N
97}
Eﬂf

B IalL—Ya v

CAICISS ZH W T, REHBAWRINILZ2OBEDOEEBN LB 2T DI,
XEHDVENANLZOBEETLVENLT, AT (BElA 4V e HEOBRBRT
b P ERT) OBED CAICISS B AMEEHOHERY I 2LV —Ya v
BTN, EBRTFT—SILEHBTOICEBHLETH D,

BELN FOMBE D CAICISS B AMEERDT I ab—2a vtk (1) €7
ANTECE> THEBBEOFHEELIT S HikL. (ii) BE22FTFr64221=y
NEARL., ZOBAIOWTHENEREZHEL, ThoORBEMET 35 %
LBHB. (i) OFER EEOBETHOMBICH L THEATVWIB0THATSH
oM, BARHEBBAETDILENWIRAEZ LD, CAICISS TiX. HEAH180° T
b5, ZEHIOEBIR/NMEOTEY., 2B O/)AHEL 1EOKARKE
DHATETEERICANNTEIZ+SLTH D, LizB-T, (ii) OFEEZRAWD
ZEBTE D, (i) OFER, (1) OFRCHEARTHERBEZXBICERTE S L
WOFEE DD, COFHIE. Oen 5592k > THRIBX N, ICISS. CAICISS Ao
BTk e LT, Williams, Kato STV k> TRESNAEFETHY. BEEL2E
Foarzy PIHRL, Zh5D& 2L THELNEEE SKRTEBATHEL.
CNSEMETDZZLICL> T, HELMEMD CAICISS A HEFHEZHETD D
DTHB. | |
H2.3 ILEBOBEKLSOHEOBEARERTS. 22T Io BAHAF
OE—LEE 6. REREROHEA. s WEEENTHE. MHTKE
- dQyL = sinf1dO1de ot A THEZIN B/ A VORI, BENTFOBESZ
1(O1, doue) LT BE. 1(01, 0 out)sin®rdOrdeoue TH Y. = NS
i dQ-=sidsido s WDASH ATV DRI Iosidside s EELWZ E»HS. BEL
WEME o(OL, ¢ out) X '

o (B¢, ¢out)= I(eLy¢ou’t)/IO
= s1/sin6 v | 39;/ Fs1°8 dout/ T o1l "t (2.15)

L%, BMELKRB2REFOHBE. dout/ 01 & 2R FEESE L CAICISS #&
DHETA o L 0.BLT siOMMTHD. s . MEEERTY Y v LI &D
0. DHMELTROSNZDT. BEMEHEIL o(61.0) LY. 20

CAICISS B AMKER 2 —BWHICRDILBTESR, ZDBHBA. 2EHF»LOH
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Laboratory coordinate system

K2.8%" HFBEOHEGKLI»SOBELOEKX [2.957° CAICISS @%Lﬁﬁ”%iﬁl@]
o= o |  BEOBAR |

R, 2EoNANE: lEoAABEOMEAYLELT. SEBE T THAEREN
T2 (E1EHBE) . bbb, M2.9 CRLAELDIIC, CAICISS BV T,

A4 VRAHRECSVTE L ORFICL > MK (BELA 01) £RUTH

2OBRFICLoAABHME (BELMO2) 2Bk BAREORTTHESL

DRFI &> TMNIBE (BERAOs) 22U 5. 0L, 4 F Y IASHBER
'ﬁmfﬁlmﬁ?kiarvvF~4V7%%itﬂ7%—ﬁ9vﬁ%%%ﬁﬁh

%, ALBLOBEFRI->TTO v VIR (B 770 d v P EBR) £

BT =AYV IHRERI B, CORD, Yo KE—AVIHRETO vV IH

BB 2FRFOMICHBEIATEY., NORFL L7 0o ¥V /NRIEATED
o, BESHELEATNG, - S
 #B. AHETRE. BEANFOBREO CAICISS MARKFEROYI2al—Yay
CHENT, MEEART VY v L LT IBL K7 ¥ ¥ v W EERLE.
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HI3E ERBEBLERFEN

CARETI, BMULKERLA-AWMBEGR A+ VHELS X (CAICISS) BEE, 20
EEAAOTERENRCEML L HBOERF IOV THERD,

A %E X, CAICISS R{AM L BMEEZE (UHV: Ultra High Vacuum) B D 2
@%%@B%WénfwéommeIW%ﬁ\wa{iyf~bﬁﬁﬁ\ﬁﬁ
HTPHRER RTBEATESR BLOATVMEES 525, CAICISS AKHO R
FHicsn T, (1) 180° ®ABENT (4 v ehERT) Oofb. (2) #ENTF
DRATEB AR Z F )L (CAICISS ARZ ML ERR) EIEICE T 2EMOBED M
Lo (3) CAICISS ARZ M VOAEARAEB LUVRBSBAECSTEZT — 5 I
CEomE. (1) MEA AV EHEATHETFOSMBE. (5) BEOIY N M
DEBRICEEBEL TITWw., S{EL /= CAICISS AT OHELRIABV THI I L 2K
AL, EEEZMEIT. 2HEGEAMEZABY 2LV -2t HABMBRKE, KE
’¥¥¥&{E?ﬁ (LEED: Low Energy Electron Diffraction) & {E. ﬁ?%«lb’ﬁ’f’r“/—*
(MBE) REAMWATWVWD. £ MBE BEZHVWLEHERREROBN =Y — &
‘L LT CAICISS OMEEAFIH L C. CAICISS AR{K# & MBE YA F AL 2 A4
b2 LIc&y, HEBREBEBEAE CAICISS KXo TYZPALIALTEZY—LIZ
BB, EZF—LERE MBE YAFAKT{—KNXvy 2L, BREOBEBH#EE
SO LVWEE - CAICISS T4 - EREEDHHRXE" - 2BRL. XEBO%
BEICOWTEBEL &, 2512, ABOER. BEZRMEL CAICISS ODMERHFFOE
BAREICOWTOIRANSB, 28, CAICISS AL ESEERBEoREIIELE
MAFFABREHHR B THTDN L,

- 3. 2 CAICISS Kk oHZKet M

CABMREICBOTHUSBIEL = CAICISS AABOBMBRA2KI3. 1 ICRT. REWR
A VBEREBHBEI I LY —HHB L sEAw b cREBah C—KltahTH D,
0 mm BOT7SVUABLIAEAEBEERABECEREIATVS, A+ VB
HEARA T Y E—ARBEE (Y4 20F v Y 2L TL—F) OFLCRITSN
AL AEBL TEABICHETZ, ABHREORFLEHERL THACHELZNA
HAF VL ERBEONEELL > TR TLBRTF (1 AV EHERET) v 42
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scattered lons & neutrals
‘

L 3

* MICROCHANNEL

' ACCELERATION PLATES o
BEAM SCANNING UBE ANODE .  DEFLECTOR . - COLLIMATOR
P . | CHOPPING ION
' " EINZEL
' MESH e LENS LATES SOURCE
* /
r—-ui
g = , ‘ : :  —
T T ] "l
LENS | MICROCHANNEL DEFLECTOR] | LENS
VOLTAGE PLATE VOLTAGE| ¥ ] VOLTAGE | |voLTaGE
' puLse | | PULSE
BEA%fgﬁgglNG 4835%%-282 {PREAMPLIFIER] . lecENERATOR] [GENERATOR
’ F
¥ sTOP 7
TRIGGER
START = CIRCUIT
TIME TO DIGITAL :
j J CONVERTER : Y
- ] - GATE AND DELAY
GENERATOR | -
FRONT-END
PROCESSOR [+ L COMPUTER | !

B3.1 CAICISS A{#oBiEEX

UF v Y 2L TL— b ko TREINE. cASOBRARENTFOTIILF—5
R ENSHSHBSSREBICRET SMTHM RTEM 58 on) EMETS S
ERE->TIT2. COBMDEDIC. AHAAYE—L@FavErTiTLoNnN
ZIEhTnd, 618, BEANFORTEBIPCIA A VNEESE»ATED.,
CHICADNVABEAHEMLU THENFOI S L vorEMETEZLICL >
T RATHBARZ PALZBWTA T Ve PERFLASEL TRABICKRETS
EBTED, BB, AT VEEAFTYE—LFav CVIRDPORBNLALF
YE—L@ER BHENTFRER RTBHEAER A FUNEFICLIOEREN

vf%éaﬂTT CHhHOBRBRITOWTERT B, £/~ CAICISS OBIELRE

CA2EDOF—FPEYV T IPIZTIEONVT LR S,
3.2.i'AWX%W v — Am%%
—fRicA4FviBERIRFOHFR. TR, #EE. ﬁ%Méiﬁiﬁﬁﬁmﬁmﬁ%D;

BERPHBIELTWHWAWAREWSIShTW3, %Eﬁﬁu%mané41/ﬁ
@ﬁfum ké<%ﬁf&%77xvi %ﬁ%%mambéﬁ AMETIIE
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#3.1 44 vFEoHG

A4 4 : He*.Net*, Art A %
¥ K : BTEHER
m#ERKE 0.5 ~ 3.0 kv (i)
I RILXF—8 : 20 eV BB
¥ — A3 : 1 mme BE

| ¥—ALBH 't 10 nA LLE (KHER)
Y 8) ¥F Bf : 1.0 ~ 1.5 m

WEHADAF Y E— L (Het, Net, Ar*) 2RAVWZ O BFOAREZHEAL . TH
RENTWBA A VEDELRBAFVYE—LENDPIIHRLISEDTRIPLEVD
CCLUXEBRBEBOLNTW S, CAICISS KBWTRA T VIBEDOEEEESKE W
DE—LDETUEBE-CEREINDZ, EF. C—L22RLLFETHRIBHILZ-
TLEW., BEOMATHEL - A2 > THU LB RE—LADEBTAREBRSE
BB, £ C—ABENBE, E—ABBBTB2YA20F v VI NT L —
M AZHBADZARS FLDNRy 275V RBRATBLE NI RAELEAET.
INEBBRTEIEDIC. AR TCREBERERICBNTHECBEZI LA T VE
ARALE. cOAF VER BIHREOAARELERAL EBERALOA 4
VRERVE, PTHEORVWE—LEBRIOEENMRATURER (LY XLEH
B) LLoBHRINTWS. 8, ABNEOEEEAHEEHZEIIHEF/LLI X CAl
CISS DPEETID. A FVEROBAN AR —RGFRYT (42 -HBR
#B STP-200: BESEE 200 1/sec) LRBERBE L 29 7 (V.G #B CCT50,
U.K.) %A 7ZMHEAY 7 (Edvards #% E02. U.K.: BESEME 32 1/sec) &
DEHMAEIN TG, 4 VEOMELRS. 1 ITRT. |
A A VEPSRELEAAYE—LE, BEE lm OF7NXFril&oTaAY X —
2N, A Y E—LDFETFTHEAEAR D LD Einzel L VYA LDV E—LDREYHE
ABINLE BERABCIVZONEBAEESNT, EE 0.5 m OF a vt
Vﬁ?ﬂ%v%ﬁﬁTéo%aveyﬁﬁﬁ%(%@ﬁﬁ4mm)Kuﬂwx%é
2% (Avtech #: B AVR-A2, Canada) X & O AHBE/L A (BRK -50 V. AHE &K
100 kHz, /%)L 1@ 20~200 ns, BEFE10 ns DIF) BHIMEN. A E—A
WBFavyEVITNF ey ETHRBNICERS N, NIV NNV AAL TV E—LB
BHEhs, Favly VORBRMARS.2 KRT. ATV E—ABFav VT
RHHEE2EBT L x. BEANCELTLZIENKCLIVZOZRANF P &4
CLRENEDETEED, FavEVY/RASKKIEARBEDAEE/NV A HM
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© o=l osiit - thopping Plate

(1) Iimpulse Sweeping ‘

v | ‘ | Vo S B
O [ | el
- Voltage ot} ‘ o
| dt {Vep, tw) ’ ‘
‘ Pulsed im ‘){}_ : : n

(2) Differential Impulse Sweeping

vol e ‘Fﬂmh&
Chopping ¢
Voltage J g_l/
- agm) k  o . M3.2 £AYE—LODFa
Pulsed Ion v , P T v lf?ﬁ@*giﬁ@

ENTED, AFTVERBENPL2ET TS, Fav Vv IEABEFavEYTT
NF v L OMOERIZ 26 cn THB. BIRESATNB LS. 2B DHHHEN
CNVADHMOEARLEY AV E-LOEELTRRA YISV AEED L EBA Y
RUVZEEDO-BEOSREBIC LN TE, AEIBROME . BREIRF
REBABETCORECHEL TS, AR TCRBNBROZDELNEDOARE
BALZ. Fav ¥y Z0%Al. EREBICEI-TRBIEINZ M. REHIR, F
av EV/RABOFMEEIC DC -50V &, S HAOEBICEE -50 V. /N
A8 100 ns, EEE 50 kHz OFHBEBELXEML TA Y SV RAEBEICED A4V
M= AERANAELE. o REBMAEC BT 5BESRE (4> O/SLRE)
RZNBDFav Y IRONIA—F, RITER BLCARA A OIILE
—MBICE > THREDD, 2keV D Het 1 3V Tlid. BET 5 ns (X NVF -0
#0.5%) Thd. cnid Ga BT As RT4BATE 6 RBARBLALT 5.

3. 2. 2 BANTHRIES

.mwmsfm‘Xzyﬁ&ﬁ&%%@mtmmﬁvéﬁ®‘ﬂﬁﬁ?&&%mm'
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g
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I
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N
AN

:
d
I

S B

TIME-DIGITAL
CONVERTER

3.3 REZOME

ARHE—ADBBEBTEIBDORBMETH D, KFFRTIE. HERBLLT. BENL
ARESTETHD. ZORKRVCEBEETTONROBES LS, ¥4 207
CALTL—b (MCP LBEF B) £BAZ, REBHLSREL AL (BEES)
. U7 VT (BBABTFHY SAG-2037B: FI1§ 22 dB. EBEEHEE 0.5 kHz ~
1.0 MHz) 2o %8N, BE (EEWE 10 ns UT) TR O ERICRITEHEBEMESR
ALY TNV RAESEE D,
BESOEEER3.3 CRT, RHBIEFICEBEL 22D MCP GRM&F =
A BHME 2 am FA Y 10°) &7 /) —FTU—-bPCLOBRENTV D,
B1IEBEO MCP OFEICIE -2 keV OBMBESHME LT, NA47 (HE 1.6
om) AEBTIAHAA A VHSEBRDAEIT TS LD, ZORMEICIIBEHMEHRL
ECEBE (+ 20 ~ 30 V) BEMENE N Av P20y v K (GEBRE T0%)
BELNL TS, 7Yy RAODHMBEC LD, AFHA A VBN T2EBEBRBYT SR
KRETAIBMEIRILX—D2RAFT/PHEA AT D MCP ADBA (/4 XDR
Heksd) SHIEENT NG, MEASNTR->TL B4 4 (E4 1Y) 8L
HEFO L, AFVIRIY v FEB1IBO NP ORELOMOBRAICE D INE
ENBREH. AFTVREDEDICIEILF—B/NEL THHBEEIN B, —7. P
HFE W 1keV SVBOVIRXLF—0OBACOBKREENE. 7T/ —FTb— b

_.41_



B BMEIAAZEZATHECES LS. AleAfllo2REsEIEhTEY, -
 CRBREMEKBEEAOT/ — KT 2x107% sr (BRELAIWCL T 180%1.5° ) . W7/
—RFOAT 1x10-% sr (BELAICL T 180£1.0° ) THB. MCP KIHAHA TV %
BREESEDHCHEE 3.5 m OMLBBISATNEOT, BECEAMKAR
RERICIE 180° TREVAS, KABO 180 50 FRRDTHI 0.2° Thd

DTEETE 3. R S - o

3. 2. 3 RMABBANEE

 MEAMTFORGEHM (TOF: Time Of Flight) 2<% kL 2MET 5 £ DHICH. F
CaYEYZRAMLERS - MESLREBES SO My TESLORMELNE
L. 2No 2B ADOBBLCHNTSE (LAMNYTIIVY) BEBHZ, 2O
HDOFRELLTRUTICRT 2EESEX 5N 5. | |
(a) BHEELHRE (TAC: Time to Amplitude Converter) + HED TS
(b) BRI FAY ¥V ZHE (IDC; Time to Digital Converter) + AV E 2 —% —
(a) dFRIE. BEEZEZNALVAE (7F0JES) KERBRL, 2hi AD BERL
TEANISIVITREBTHD., cNETO TOF AT ESHANSRTE R,
COBERIE, BONENLABEREMN AL CHEZNELT oD, AVBE
BANBOREIC k> THBESRESNS. TAC 213 LR ICHARED R
Eﬁﬂ%?&b\ﬁﬁﬁbﬁﬁﬁﬁﬁwgmﬂWMEKm:@TMﬁ%MEﬂT
W2, LipL, RF— FEB LAy TESHELZ 1B THIERR (V¥
AEvh) MERSENTHZS, 1BEORS—MESIKOEA Ly TEEBEH
EH5E>5H%HE (TALFEy ) MECRSHMED TAC BLBEL R 3. —H.
b) OFRIR. BEZEEZ2FIVILEBSCERL. COFIVILEBDIVE 2 —
SMBI LD LAY I IV RS, 2OBMAREEL. BOSN3REROA
BEIC &> TRESNG. CORD. HBEL ETEEHDICRBVAREER >
REBSNELL2, R9—FMEBLALy TEEOBMTFIVIALHELTVE O
TH2PH, 12DAY—FEBICHLTEZHECA Ny 7ESEHIESH DL
WABETH D, LES->T, 2HEENTCRFERCAYTHS. RAWEROTE
»5. CAICISS TR IBEOAY—FEEHLDDODA My 7TEBRRIEHLIELUTE
ZA6N50T. 2REATOSBER AV, SHBMESTAETHNIT ) 4 X0
REBILLGEBEORABLLAHCZ LB TES, £, b) OFRRT—2
AEEIVC2— S EHMORABILEBTESLD, TOYII VT L EDRBET

1
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PRIVIARY 10N DETECTION

PULSE PULSE
TRIGGER PREAMP

DATA BUFFER

gt TOF2
DELAY op TOF3
-100 ns TOFn ‘
& o © START  10F1000 PC l {\

© CLEAR |HISTIGRAMING |
o © VETO '

O——tr—t—-© EDW | LAM
TDC

CAMAC DATA BUS INTERRUPT

3.4 CAMAC RITHB T — MBI X7 A

— S PBEREETH D, 22T, (b) OFRXRERBL 2. KRR THWRE TDC (
LeCroy #:5 model 4208, U.S.A.) DKRHESMEERX 1 ns. ANTRLZA Ly TES
HEBA 8 BTH 5. | |
HENTFORTHEBRAEZIVE2— R L>THBETELD, A5 —Tx
— 2 Y AF AIiE CAMAC (Computer Automated Measurement and Control; .
IEEE583-1975 ##&) Y27 A2 BRAL THY., 3.4 KHEAMITRLEL DI,
CAMAC F— I NZA%ZFEL T, TDC. 2BDF— - BEESRER '(Lecroy ﬁ:i%
- model 2323A, U.S.A.; PAF GDG W.R) . 7ar bxy FFatvy Y (Front-End-
Processer; CES #1 % model ACC2180, Switzerland; LAF FEP LX) M4 oD%
Va— L BEREINTEBD., 2hoihkRAMIVE2—%— (NEC #£ 8 PCI801 RA
s LT PC LB 3) BHIBL TS, M3.4 BWT, ARAFYDFavEy
CJICEHBLEMNYAEHE (XLVARERICHABRZIATNWS) O MY FTESH GDGIT
ATENnB e, GDG » SBEES (100ns OBE) BRAF¥—MESEL LT IDC ITA
h1and. FERIC. DG X TDC %2 @ HA{L (CLEAR) L. TDC WERF-EZMIEL.
AN TEBANOBBREICAB, EEL. ABALYHSRICHETSE TR
EESHBELEVOT, /A XOHBEMAB LD, COMIE 66 OF— MES
2&D TDC ADA My TEEDOANIMBELE (VETO) ENTWD. iz, TDC DOFFH

_43“



ﬁ%@%%ﬁm@{cwbwimwwmofmmW)%%ﬁme;kﬁénézf
(BERICIR 4.2 us) CHIRENTVWE, TUTVYTRELDBBESNEREHSD
BAEEBA Ly FEBLLT, TC KANSNBE, TC BEAETIHMLT
WEBMARETZ. cOL5KLT, BA B HOR Ly TESERIMB
GDG »5D EOW EEMSANSABET, TDC BEMHNART 2, BB ER2
Bk, TDC Id CAMAC F— F N LICHI V2 A1ES (LAM: Look at me) 2 FHET 5.
FEP KIHFHF O/ 5 4% PC pOBERZENTHED, FEP &, 207075 AR
>T LAM EEHLRBICZ-THY, LAMESERUMB L. TC RIZEREHLT
Wa TOFF— %% 24 bit DFATINEBLLTHARS, CNEBRHT FEP
@ﬁv7zmmwﬁﬁmﬁbzﬁeHP@my77u20@?—ﬁﬁﬁﬁﬁmén, 
THEY. 120F—SEBHS NS OBRY] T0F F— % THK (1000 B TOF 7
—F) ikkBE, FEP @65 12507 — 5 HBICHL VBRI T0F F— 5 £HH S
BB, LT, TRLABE, PCLHOAAESLES, ChERIT, 2O
BRERCL > T - HHOBRA T -5 2T ARAT, & TOF BICHBELTEA
P Ih%fE> TV (ZNBRITHBARY LKD) o PCBTF—IHEBRAS
DIz FEP K7 27 ALTWR DL ABI, FEP B ETHENE TC ADT &
AEF—S DNy 77 RADEORBEFTI L BARTHE LD, 0O PC 55
FEP ANDT7 7LALETy RIA AIBERTE D, 2. Ny T 7 ANKRA
TOF #—% (1000 # WY bOBEAKTFICHYTS) 2FBI T T HMIL. &%
D CAICISS ZAXZ FLOBMETI 0.5 s UFTHY, chEBt—¥—0) 7L
Y4 ABBCENTREETES. COLIREENEL—RAAVNLAD1IE
DAHZLICBOETCLIC LD, CAICISS AR2 M ABHEENZ. WEORDY
BLU (7)Y r7) BERE #HEANFORTHRME. FEP OFSLAERHE (Fv
Ko46: 1EOALY 7TEESHEOM 5 us) . BLY P ADF — S EBH
(¥ 100 k word/s) IC&>»T#HEH. BK 50 kHzTH D, TOEWRT—FE2ERE
PC ICHEH2ATEE (2.5 kHz) O#F 20 fSICHN T 5, '
CZOL T, CAICISS &3 Y TN FALBBICELzZZ V2 02 A L0EE
fLosEREAL, chiE, (1) F— P BERSREES (600 2ANTA—ky7
BZIESREIC & > TRIFIS S LERSE (I0) OMES A IV I EHBLES
L. (2) TOC »50 TOF F— 5 DEARBDLDIC, KA RIYEa—P (PC) %
Eﬁu@mﬁf;mcm%ﬁm7&txu5&7my%IVR7n9%ﬁ(RN%ﬁ
FALEZE, (3) BRI T0F F— S OWKLENSN LA IIVIOKESE
ZnEN FEP L PCICAHAXE, FEP AOF— S EME2OKAELT. 2008
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BEERRBICITASELOCLEC LI LD,
3. 2. 4 AFVINEE

XEBELZOHNENLOBTOENICL > TR, THFE TRABXRTE ZRITE
MBIV —DWBEOHELZTITTHITHEHM, HEAF v eHEOBETHHE
fesnr-hRRFEAMLTRET B2 LICED 14 ¥ o b & BB ICHIR T
Hlz®iz, Arte MCP ORICA A VINEE (SUS304 ®W) 2Rk, 2OV
EECADBEE2EN T3 L, BHENTFOI /Xy EdSMEzN. @IEXH
DRITBEAR MVOBEICBNT, AFVDARI PIVBRERFOAXRS b
LEDBEWRTEMOMBICENS. LEB->T. A1 FVDARZ MLEELH
BETFOARI PNBEEZNACHMETDICLENBTED. 2Odh5. REFRNEL
RL2CHMEBRHNELZNEFARITICTAS>A2 RERTFOBRTREBCETIH
BOBI2LBTESE, MRV THELEZMEEOLEIX 270 on, ARR
38 mm THB. MEBICHMTIBER AHAAYE—20NX VL 2AB8ZZ4EB
THLEILWRATT. RPPOHMEANTFBR-> T2 &R F Yy TRITIAELS
i 2O, HIMT28BEBEL2. Fa vV J/RABOEREL AP T, N
WAL T BZHEBH . NNVABEOABLL TR, Fi1—F4— (XL AE/EDY
BUBER) 210 % Db, ENNEED -3 kV U EHBERZN, COLOLBERH
EEhTwRnoT, BAEMARHRERRBBCSVWTHLZCRARS AR 2
ORIV ZBEICEGEREE (B 4PR-4004) BEAS K TED. NVRAOBE-
BRI BEREE -6 kV. BEBRORUBBHEE 100 kHz, BRK/SVAE 2 us,
NN ADILE LS DR 200 ns THO. 3 ke UFOZRIALF—HBOL TV L
FHERFARTBEARI PN ETCHBET IO T2 UEEEZBATND, 14V
CLRRETFAEAMLCAIETABA. ATV —ADFa v EYZCABLT. ¥
=M BEEEREBHLSELERES (1~ 3 us OBE) BTNV ABEICHY
HESY. BERESLASATVMEBCHNE D, o -

3. 2. 5 F—SPNEYTIIYIT
mmNsm?—&m%mtw®v7bvl7m\U)ﬂﬁ%@(nm)?w¢ME'

T s3I A, (2) CAICISS AXZ MV T Z A (3) CAICISS AR Z bL
ODHESBREBATES 0 Y3 A, (4) CAICISS AXRZ M LVOBESREE 7Tur s
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A (5) MERRORFRTOZSADSHRE N T 5.
(1) i CAICISS ZRZ ML ERETHRHOEATTFSATHY, 3.2.3 BT
BTk >, BRIAASERES NS R, FEP 13 LSI-11 C.P.U. (KE DEC #M)
HIG O, PC 1k 8086 C.P.U. (KE Intel #M) MEOBWMBEBTT 0 Y5 At
(1) Ek CAMAC £ Y5 — Tz —AD K I N—L LTHHMEEL. 3.5 HTHND
MBE ZEOHBICRIABFEHEENA T WS, (2)~ (6) i Turbo Pascal (Borland
CHB) OEBTTOIIASNL. (2) i CAICISS ARZ ML ICBHBBEDZR
JMVE—2ORBEZTORABELBHTEHAT. AESRT — S OBMAR
F S hOREOE— s BECHE LTS, (3) &, REMEMIT O LB CAICT

SS AR MAVOBEERELELEHAETEZI IO IALATHY, RS-2320 A V5 —7
=2 BELTRBEEOEDDOATF y LY/ E—5—2BIALT. RBOBEES

ERREARBL, EXOAED CAICISS AXRZ MLEREL., Chos2EBEE
1Gbyte DA— KFIRZIBEL TN (4) &, REWREOHNELOBRFO

i, REOHEEAEEEL T CAICISS AXRZ MLVOBMBE/LAHESE (AR
Bicit 30 s) THMETRDTRI/IATHY, PCICARBEINLTVWE AL VI —NL Y

AV—WK&PEDRBERNT, PCICREZINE 8 M byte @ RAM FAR T ITAN
IV AEBBASCTNETZILBTES (4 us BD TOF ARZ MLOBA. B
K 1000 #) o (5) RUEHRERTTZTUISALTHD. CAICISS DFEFIC

() OTOITABHELTOAEN (EXMZSIVIHRT LT FEP 5 0KD
BORAAEESE2HEBLTVWS) BEICEEL., BEERENICYPLI A LATARY
PLOERERRT LN TES, £, (3) ® DOTOYI 2 &> THE
ENEF—FIZO0T, ARZ ML ORBELSBHELE3RETERT S L

LbTE 3, |

3. 3. HiCEHBEEZE

3. 3. 1 HEZHER

A EREEEEME L UACEAEEOBBE AN CRT. COREME.
XD 1071 Torr BEOHBEEZ (UHV) &b 1~2 Big <k 10712~10713

Torr BOMEEZ (XHV: Extreme High Vacuum) AR T LDHDOE—HL L T,

ME»SDON AR BET 20 CERFELML 227~ L 2H# (SUS304) %
ROWTEREEINL. REHFXREL TR B R. FXERE 340 1/min Du—%
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- EHY-FPalL~8  ——
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Ea—q1>y . — LEED
, K-k . ,
b 0 | @ O | "EawE
KEBESTF
I O CAICISS O — mEh
et trs-v
MBE %8
- \?—ty/’ - riUUlﬂ
0 0 kN 0
et o—zy—s27 o “! ]ﬂ:}:ﬂ
, , ~ ,

\ BKE IS /

FaLHTYUX—S5 4
KT , k5v7

el

3.5 MEHBEEEMS CERESEEOBER

1)—#® > 7 R.P. (EDwards # % E2M18, U.K.) #FHWTHEH., EKIcik. £V 7=
ST =TV EEBA A NE T OIS D.P. (EDwards 3 E04, U.K.) & ¥
'ﬁiﬁﬁi’%fﬂl\t’ﬁvf (VG #t% CCT100V, U.K.) oA ADLEERHWVWTWVWS, £ 1=,
HEBOTHICE. Ny ILEALT. FIYFTYRX—YarR U T.5.P. (
VG ## ST22, U.K.) $SEAA TS, EZMIX R.P. & D.P. &G:J:’)"Cj(rﬁﬁ
POPREN, 1077 Torr BOREREICEET 5, RE 2B (CAICISS XERLE
D) BT VLT, ¥ 140C T 10 ~ 12 BREOXR—F VT ET- 1%,
T.5.P. ZzHEARBERVBRLEFEEES L, HEEI 1 x 1071° torr » 5+ HEFM
Kbl TEBHICHD T34, 2~3 x 107! Torr ICELEZE AT, AT V5
— Y (VGH® VIGL7, U.K.) OERBXBBAOLDIZEFIEF—FIIRZ. 2DLD
i AR CHRAEINEREMZ. EEMONRCERFEEBT & 10712 Torr
BOBBEEPLEENEBICBONDABELEERL .
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3. 3. 2 BEvotailL—FrREMBAEE

 ORBYoVal—Sit. RBO XLY.Z SHOTAHBMMEL 2 85Nz
= VG (B OHPTIS0 2R W, Yo 2L — S OFWOEERIC LY. CAICISS #&
RELORTH ¢ (A FAVDODAHA) 3 0° <o 180° DHEETHECTH D,
Er REOENERCLY., REORESHOBE ¢ (FAE) 1 00 So<
180° OBETAECHB. AT VOARA o LHMA ¢ OHER 2YEa—
—HBORAT vy €Y E—5— (V6 #: B RD2ZMIK & & U RD2M2K) &k 0 BRE) &
N, ThZROEEREBMEE. £0.1° » +£0.5° ThB. CAICISS AXZ LD
 HEBEEME (o £ 9) KEHEONER. 3.2.5 fiThERETOY I A&
VEBLEATH S, o | S S

B, 3.6 WRLELDIC Ta (BE 0.1 mm) ORB ALY —ORE» S B
DI, BWRKD Ta FERBALY —CHBZELCHEE2 Ta FTHARTZ EIT
SOVEBMALY —KEEZND, BARALY—KE. BBOHZ2HRET D
C3EORBBREZ VHSMOMEENTNE S, RALLTIORETOA 4
YHELLBWT, ChoSRACKEBLEVWELS K. REOUBRAER YOME
EDBEABEOELENTVS. REOHENT LR, HERBEICYIEal —
FEBMOMIBEIIC. V- —C—20REECL-> THEE LS.

ABOomMBIZ, BELPSOBFHEBICIVTW, 1300C BEEZ TOMMMBAET
BB, BEY 600C UTOMBRENEECMBLES Y IRAF Y TITAV LD
BRI & DT > £ B | | |

AEEER. FARBEEES (CHINO #% IR-APICE, IR-AP2CS) XXV HIE
hize WEXNLZBER, TALAN-20XAVREN2RABREICHEMI YT TRE

v
. .- Ta\
’ , |~ Si g -
B RF
PRS- F 378

CAICISSAS A M RE S mE M3.6 REALY—DERR
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MOFTEHEHBET DI LI THRIEL 2
3. 3. 3 BEBFMMEF (LEED) RE

LEED o #fll5E ICit. Tﬁﬂiﬁ@k 4 M2 Y v R LEED Z&E (VG % RFA 640) BHW
bz AMETIR. MENBLLZZRAD2RAEARBEDHERICDHA LEED &
B A EW . ' '

3. 3. 4 ATHIC IS5 — (MBE) BE

CRETIR, FEKEELEOET (Au, Ag, Bi, Sb) OREPLHE (CaF,, AlAs,
%)ﬁ%&amﬁﬁm%ﬁﬁwﬁ%mﬁwr\m5§§(14:—my9;79y
ﬁ%)&mkaME%Eu\ﬁ%ﬁ?béBK@ﬂ-ﬁyt»ammmﬁﬁ@ﬁ
AMEBHNED LD OHEEAERRIHNY 29 YK, X—LUy L BERANEE. X—+
VN ey 4 —BREEEI»S LB, X—FYEIIIE Scc @ PBN (Pyrolytic
Boron Nitride) 2 2@ %A TEY. MK 1300C ETHETETH D, £k X
—E Ve LVBERESIRIE £ 2C OBMETX— VeV BEORESTHETH 5,
X—krvelyryy—EHEEEIEZ. a7y -0 KB ERETCHED (FHFAE
B :0.5s BIT) L. CAMAC DA v H—T x—AEV 2— L EBLTIAY 2 —%
—HETEMNTES, kB, MBE RRKEBVI2EBRBLABEER. KEERDY
FHEEH (AMIIH®) k> THKIEEN S, MBE REA2XETIEELRHEANS
A—F—r LT X—trvELOBRE Yryyir/—0HRARAMOMIC. HABER
DEELEREBORBOFUVEELLZDT. MBE FROHIBEEELL T, kT
@7z MBE OHEZEEIC. REEEMAEELANEEEIEE (ANv_tEa2L
— P — L AvFTEVIE—FI T LBBHERB) AMALZICED., 2hozxT LT
T MBE VAT LT LR LICT B,

3. 4 WEMEOEBHEL
BFMICSFy—ik (MBE) KL Z2BREBLC BV T, RETFHOME THRE %
WI 2201, REL-o-52XERTEOBECHMEHAT 5 LEESEAL

T2, ZOLILEBRROBBLRHBLTI> LOICR. BEKREZOH THRES
BLTE=Y—FT 2L BMHETHD. COENOEDHIZ. R REBEETR
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SUBSTRATE

= %
==

TOF SPECTRUM
- e " | MmONITOR
Si > COMPUTER
KNUDSEN ”
CELLS = 1 SHUTTER CONTROL - CONTROL
o {OPEN /CLOSE) s

-

-

i
-

TEMPERATURE CONTROL

- MBE SYSTEM :
P TEMPERATURE CONTROL | | CONTROL
o o ORIENTATION CONTROL. -

3.7 CAICISS E— 9 —EEENHHAZEOEAN

¥ % (RHEED) B MSATNB4 REOERAHSTER VS, B5N5HH
RBEOTHERONENT. ChaEHIOFLWFEOBESBESLINT NS, B
2B THBAN& SIS, CAICISS 3. REWERNO” EEME” CHdED. ” #
BFEME” THD REEED L MMM LZEHLBETEE5 2, BREC &> THY
RERL-ooB3REOMECERAE VTN S A ATHEBT50ICHBDTHEL T W
60:wiﬁﬁﬁﬁ&ﬂ%bf\MWBS@%EZMM&%?A&%E&%b%&
ZLIED. BREBEE CAICISS KE->TUTNIA ATESS—LENE, F
‘;ﬁ~btﬁﬁ%M%iﬂﬁ&m7+~¥ﬂvﬁb;ﬁﬁﬁ@é%%ﬁ%ﬁﬁ%b
WRIE~" CAICISS T —REREBHHRE" ~ 2R L. FXBL2HAVD
TERED, BHBELOOHSRERNBOMBOENEAMBBT 5 2 LT
x5, |

WA Jz MBE > 257 Ak CAICISS DEBHSHEBBEN T 5. CAICISS A2 b

DHEHLSBONZHERILUTOBEY TH 3., 7, BLZEEOTRRWEEN
BARZ MUK BWTREBE 285250 T. 2NO6OE -2 DI RLE—fL
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E_4—-TE&38E

(1) TEDIEEA a,b, ---- (EH)
(2) TENKEGZEE Io,Ip, - (ML)
(3) TEDMRLE Ia/Ip, - - (%)
(4) TROBEMLETE dI./dt , ---- (ML/s)
(5) 1EIEEL, ZEREME Is,Im

(6) BYEL 1 # >, BELP R FHEE

Iion ’ I neutral

(7) #EREEREEN

Irandom s I aligned

BN A — & —

() E=Z-BREERE

T

(2) ¥+ v 2 —FMREZ

topen s tclose

3) X—trENEBEE Tk-can
(4) riﬁt*q’";nanfg Tsamp[e
a, ¢

- (5) M A

£3.2 BREABSEICED@E

B OBE. tORBELLS. RABABORROESE. HEE ZOBEMAZ
CtBAE=_ 9 —FT22LBTED, FETIRRBRBOERFERCOAREY
BBACE. TOV—ZUREEBORTF LD LI EMEIC L B8 50T H 325,
ETEDSH2ES (B~10 BETE) 2 HATHMETSL, C—20BIRZLF—
Blic 70— KABBESENTL 3. cOTO0— KalEiR, H2ESE2b-EET
BRATOZEHEICELZDBDT, LEB-TEOEXRKET 2, COZEHIED
BEAE=ZI—T2Z2LILLD, BOBRRE-RFICBETIBEREZBDLI ILEMBTE B,
BEXNTL 24 AV ehEEF LA VINEB L > CHBTNRE. 14k
FHERFRIIDARIMLVENFNOEELS, REORANI~2 KFBICBEZE
BRERETOH~10 BEFRE (NLV2) CHRLZBEHRLEBEARICBON D L L BT,
4 A VORI ERERORE, S, REOEFRECHT2BRLBESNG. T/
BMELD-DHD BEREKICH TS CAICISS o FM%E. Y» R—o( Y 7HEBES
BEFEINAHAEIIC., $20WE. 7+— AV VIR SECBFEFFACEEL T
 BEBEAToS—TACLIED. REBKEEORETORBERLEERET 5
ZEBTE B, - | |
AEBRROLDIICHMES 5. BBKRP. CAICISS RARZ ML %E 10s BED
BRREMCRMAML TE=_ 9 —F 5. CAICISS AR A HSBLNL LHROHE
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BAERT Yo F—CEBN, AYCa F—BFHT TSI AENEREL

o THMATUL. MBE Y27 AR YTAIAATIA— RNy 22HPUT. X—%

VENDBERY vy S —ORBELL L, R iRl 2885 X —5 — %8
REAHMBTSZ LD, ﬁﬁﬁ%é%%@?éo$§ﬁ®ﬁ%&§32uia
mTTTo

3.5 %%ﬁ&,

 Coficit. ITO CAICISS OERTLELR BN S hORBOERFETSH
BRMREOMEMREN L CAICISS KL BMEHLWERBL OV THEX B,

3. 5. 1 BN

EBRICBWTERRICIE, Si(111) & Si(001) ®2-o0ED Y Y a2 v EK. Ins
(001) ZHg. ﬁxvswuwngw&mmnaa:@u\ﬁﬁmﬁ%wmﬁngg‘
Ly Y ayBRIEONTOHIBAR 2. » o
& #éwm%ﬁ@%éa%®i®§EWM@ﬁwﬁm(%4ﬁ BTER) B
xvﬁ%&—*ﬁ%ﬁﬁ%ﬁ(%5ﬁ)km\24/%®N§=mun}va— 
GEHE : p=3 Q-cm Ex:230 um) 2HV. 17x 17 m2 OKE S ITHH L
T%mkaihf%@ﬂ-?7?5?bﬁﬁ15¢%9—®ﬁ%(%Bﬁ)?m
6 £ ~F D P B Si(001) vz Nh— (EHK: p=1.3 ~ 1.7 Q-cm, BX : 675
um) ZEACY A XYL THWE. ChsoRBoXRRER. BEVWEBLLETEDLN
TV T. BRBREOERLEZ2EZIC TS0, MROFEARERBELI Y
J—v 23 (7N FEds) 2HOVWTBILBEOZ Yy F Y 72>k LTICT
Yy F YT L HBOEEERT. |

1) MiAKRCTHSEESRT 5.

2) IaAZ Y- 23 FTH 5 DPREBRER L L% ﬂimlﬂ/””%@m:’:

LT, E51c# 3 PREREST 2. o
3) ZH I/ —ALTEb VD 1: 1 BRPCHEERESR L2, 3ERVET.
4) KPP THEEREST 5. | | -
SOLTHBEEANE Si BERAEBRSEEB RABALY— (K3.6 3H) KHY
M, HEMCEAT 2. COLE, RECEEBILBE KA CREL £BR
MBBo, cNEERETERD. &F. REALY— L RBOBARET B RD
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6000 ;
Ts=600°C, Trg=750°C

5000 + ' °

is(Ag)

4000

SK111) V3xV3Ag (DepositionTime=240sec)
CAICISS A~ 2 AR
2kev He

3000 <
4000 =90%

2000
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Intensity {counts)
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1y &
4008 . 5000 6000 7000
TOF {nsec)

0 i 1 (I)Q 2;)0 300 400
Depositoin Time (sec)

(3.8 V'3x4/ 3-Ag REDERFHICET D Ae EEREORBRBEL

Iho s 12 B 700C KRET2. +o2BY 2AD%. 1071° nbar BOEE
HERCEBTHBECLON 12000 T 2~ 3 BEMB (7593 a2) $H528
K&y, FRRESBOND. ZOBERLOBEER, LEED Xy —r (Si(lll) 0%
&1 TxT X —v, Si(001) OFBAIIE 2 RA AL VD 2x1 )XH—) & CAICISS
AR PV LDZREEBOFWICELDFTI. 22T Si(111) 4 3x4 3-Ag RE
(£ 3xJ 3-Ag) DIEMEICO N THMNTBE . /3x/3-Ag REIL e DRBROE
RBES 300 ~ 650C DEVWEHBE CERTES, BEBEVWESA. V3x/3 O
2IRTHDLETD Ag ODBIRBEDBE L b, ZOHFA. Ag D2RTHBTERT
B A2 DEEE (1ML) UEDOR O Ag BREWXCHD L. L 3xJ/ 3-8 RKED LD
e DB DML CAICISS K L 2 MBERINCHET3ENEH 5. 22T, 3
S3-Ag REOERIE. 3xv3 O2REHERRKRI Ag RTFORE & RN ITTFE
ELTVWBEZALNABNEREE 600C T Ag OEEETol. ZOLED
CAICISS X2 ML 0 Ag HFI b e V- DMBELEBBEICHLT IOy
PLZRER%ZKS.8 IZRT. | .

3. 5. 2 CAICISSOREEFELAMELRE

X 3.9 {C CAICISS IC & BDHIEEDH % Si(111)V/ 3x/ 3-8 EEADHLALCO>NT
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(a) TF a#ﬁﬁxwy f L B (?EECD%EEZ%#E)

: ~1720 eV ’ ~ 1130 eV
E Ag - - . o
- 3r : o .
g - 2keVH" |
- b . -
8 . S ;
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e 2r N ]
> | 53V T
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B
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475 5.00 525 5.50 575
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(b) ﬁ!f“%ﬁmﬂlxﬁ (i‘%@fﬁ GDxF_%ﬁﬂﬁ)

CAICISS -

: (112]
o ——

(c) H#F%}ﬁtp: E (f@#ﬁ 0)§JJE’J""1!:0>%H‘E) -

Ag/Si(11 1) 2 kaV He"
- o Si
Ts = 644°C ‘ \ r

.\'\““

(&&&M&L&

pEPOSITION. to ()

AQQQ‘L

OTAL TIME or

3.9 CAICISS X & BMEEZR T
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"Yo CAICISS DPEDOERIZ., RITFHEMARIZ FLORMETH Y., MiTHREB AR
2 bV (CAICISS ARZ b V) ETHHMENEZRA2DOXRRICBEIKE—FJDEE
»S, REDOHEBASWMBITAL (3.9(a)) o CAICISS AR ML DM 2 @A »
5, REEEZEXHTCLLTRETH DM —MRIC. CAICISS Lk~ THREHEE
EEBMK T BI1CIE CAICISS AXRZ MU BRI O EES (CAICISS o ey
/M AFYOAHA a BIU A ¢) CEDEKIXKETIPA2AED
BTHET 2 (X3.9(b)) o CAICISS 2 & » CREME OB ML & BT ¥+ 51212
CAICISS BiAMZBEFEL T, CAICISS AXRZ P L AEBEASTHET 3 (X3.9(c)) »
'mm%fu\mwmsm;éﬂ%ﬁﬁrm$w¥w2kwa>u+4zy%70
TR HWE. ERA A VE-LDRMERIZ 30 ~ 80 nA. NV AAF Y E—A
DRKBBRIZ 100 ~ 200 pA THD, T E—LFIF 1 ~ 2 on. B R
(44 YD/ RME) d. 40 ~ 100 ns THD. A7 PAOFERMEIR. RED
MR OO’ 5~ 10 5. AE - BEIBRAETIE 30 B TH- 2. oW
DEHOALFYDOERHBIIRAT ~ 10'° ions/en? UTTHY, COBRRE
DETFHEEICHART/AE L, CAICISS MIFIC & 5 RMIBBIIBETE 5.

il

3. 6 #

RETE. FLLHEBLA-EHAEEGE 4 V#8ELS Y (CAICISS) BEL, 20
EELAVTEWENBCEBLARBOERFEC DV TBRE. FLLERL
REBIX. B2ET CAICISS e LTRELAREBEL 20BN E{LOBINICE
MEBMEBATED., RERFEOH LS TEREBBRLEOREOHBEIC
ENTHBZCLBRBENL, COREBR. UTOSETARNIHRNGICHHS
NELZOHRABTHRBLRESB S I 2, | |

BE R

*1) M. Katayama, E. Nomura, N. Kanekama, H. Soejima, and M. Aono:
"Coaxial Impact-Collision Ion Scattering Spectroscopy (CAICISS): A
Novel Method for Surface Structure Analysis’, Nucl. Instrum. §&
Methods Phys. Res. B33, 857 (1988).

*2) I. Kamiya, M. Katayama, E. Nomura, and M. Aono: " Separation of
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B4E SR-FEEOPIEHEE P

ABTIL. ALICISS # &0 CAICISS ZHWT. REMLEE - LEENHRE T
$2 Si(111)/ 3x+/ 3 R30° -Au R (/ 3x/ 3-Au KRBT 2) BT Si(l111)
JL3x473 R30° -Ag KHE (Y 3xV/3-Ag RELET2) OBELMITLEERICIOW
TRz, EE-FEENPURABORELHS»ICT LR, REAMFOERN
RILEL-TH, 2E-FELAFBOKBBRBIBI 2B LFXERDOASLECRE
OEBEOFEMLEEL T, YEEAETFTHRCRARSOWBIDHAMRICL>-THLEER
TdH Do 3%/ 3 -Au BEB L V3x/3-Ag REIX. Si(l111)7x7 FHRREICHEY
REET Au BLU Ag ZBEFEFE (1 ML = 7.8x10'% atoms/cm? ; ‘Si R0
MDEOEFEE) BEREIVRLEREE NS /3x/3 0REAHZ LD 2
REHETHH., 2NSOREOBIER. REMLZEE-FERBRAEHEEZLL T,
ELOMBEBFILALIRTORAHERNFEEBEL THEEINATELLD
YOS5 T. TEERULZAESESATHRY, REMFLBILIREFORET
BB, AFETIH. ChBOREOMEE ALICISS (V3x/ 3-Au RE) BLU
CAICISS ( 3x4/ 3-Ag RHE) WK X->TEHL

4. 2 Si(111)4 3x/3 R30° -Au REBE

KHRIE. BEHFED Nat £ F V&2 BAWE ALICISS 10 &V /3xJ/ 3-Au REAEE%
BHELELDTHY, EREARKFEIYRBETFI¥HRAERERRZ BV T
bht. EBRBEBLEBRFEL OV THBIIAENTEL. EREBR. AHEZE
(BI%F : ~ 10712 Torr) . ALICISS 2 E. #H¥ v -t 21— %, LEED-AES RE.
BLU Au ZEELOBREINTWS, ALICISS BEIWX. BMHE O Nat o1 4 ViE
24 Einzel LY X, BIUBBREABI XL X—4HE (127° HEE, E/AE
= 256~30, BHEB: FrvrLray) »5RD. BEAA A VDI EXNLX—-ART
ML DOBEFIICBNT, HEAWICT I LHE AT VEEELBLILOICHLEL Nat 4 F
VOBHBIZ., 1BEAHALD. ¥ 4 x 101° ions/cm? THH. HIEPDOA F V8
HICLDREHFRLZAFBHRABRITENICERCTCEZ 2, AR TE. EROYUILAZ
140° CEE L. ABE TR F— 900 eV O Na*t 4+ v & BT, ALICISS HIE %
To 7o Au/Si(111) ROBHETFHEEOHFTL LT, N XTI LEED B LU AES
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CEBRERRLS, Si(1)7x7 HHRELCEREE T00C 1Sf - L RKET
Au 8B T DL, Au FFRY 1.0 ONBERTRECRELTVWEY, ZEEOD
WNICAE > T, 5x1 (490.4 ML) . 7 3x/3R30° (#9 1.0 ML) . 6x6 (& 1.5 ML)
D2RFEMEFBRL TN L "D BHESNT NG, CHIELESNT Si(1l1)
X7 BHRRBELICEWEBE 700CT Au 28 1L.LOML BEETA2LIC&k> T /3x
J@auﬁﬁ%ﬁﬁbﬁc:@igmamfxﬁﬂwf&mmsﬁﬁéﬁotc
JWNW%uﬁE@%ﬁﬂénkNm42vm;$w¥~x&7bw®%%HL ,
1 RT. MELZAEEZRFIRLE. AR MVRIFEDE—2D5HR>THED,
E—2QTRV%¥—{z8 (E/Eo = 0.66) W, Au & Na L2 BUHE (1EK
) EFL (R (2.1) Kb LSV THESALI ALY —([GE E/Eo = 0.661 (X

FORMEBE) ICERE—-BLTWdcLeB8s»d. B1EHE L -2

L¥ B ERELICEBE—2cEgbdTEN (M. 2° O/MaBE 0%,
138° ORBBAEEL £BE. E/E <0.668 DT ILF¥—[BICC—22528) =
LS. COARZPLVE—ZIEREIRARIABFEEL TVEILEILOND. 2D
£51 ARZPLCH, B1ARALICLBZE—20BBHEN. RROTAHY
A VBMEASCY BV TRES N LR SERASTEL TV LERONBY

900 eV Na'— Si(111) ¥3xV3R30°-Au

~| Eo=900ev ‘f
2|  9=140° o
~ a=30" o \
ol ¢=0 o
i | -
> : »
SZ?, . g -
‘g \’f\
< ?\y 9
« ;
0 PR SO —
fad -~
m ™
il . .
e .
Z .
s,
- J

1
0 05

0 a1 s ) -
) RELAT{VE ENERGY (E!E°> , 4.1 ’~/"3X»/*3 Au RE D ALIQISS ye

‘&7%»®%
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| i | | 1 l T T {
EO:QOO eV
g =140°

>

2
S
k=
7]

Z
Ly

o
z 19°

-~ e [
3 [o11], ¢=30
Q
7]

o )

{ ———

[11Z] ¢=0°
{

i ] { | i i {
0 0o 20 30 40 S50 60 70 80 SO
INCIDENCE ANGLE O (DEG)

M4.2 3% 3-Au REO Au RIS 5 OMALBEDOAME o KEFEM

—rRBEBNENCLS S, EEEEACBNCRISERLOTSSBIMESAT
NWBZEBRPB. BB E/E = 0.015 DT FAF—MEIC Si Kb 1HEK
A — 2 BFRENEH, TALEF-BEHHT/ISVEE SV ICHL TIHRE
B (FryIAbOv) OBRMBESNI L ZED, Si KbESE—2 ZEHN
ENBh o . |

S3x3-Au BEO Au BFHSBELENE Nat A1 T VDEEEA T VDAHA
o (REISH-AAE) OBKBELT. (113] (Fhf o=0 ) & [01T] (o
=30°) D220 FRHEO>VWTTay bLEERE2ML.2 KT, MAME D,
DEALOLPLHPL TN L, Au KEHBEABESHLEAA ac KBNTA
CBICHEIIL WS, Zhid. alallBWTR., ETORERFHBEEITLIETOY
Y R—a—vDHFicAdr®d., BERBHNEZALZEDB, o OEEEPLTHL
Y. BRE . KBWIEBEFR Yy F—a2—vohp»r5H5ed. #ils+ v
WESAMICHMT 2D THs, coTEERC LI, [117] FRTR1IO>OE
REs 21° [5EIC12FEL. [011] ARTRERMADS 19° L 32° K22FEL.
FOBENOKREXIZ 32° OFB/NEINWZLTHD. BRADEEF >y F—a2—VD
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Bk ERERFRACKBELTED, Srv F—I—VOHBEICbESNT ERORE
REOEBEZFHL>Z2XREBEECTFLERICKRE T2, : ~
T3k 3-Au REHECOWTIR. ThE TR ORI FE R B THE R 5
ﬁbn~m<om®mﬁ%?w@ﬁﬁénrm5ﬁ\%ﬁ%%mvrm&m;ﬂL,i
3 I/ 3xS 3-Au REBBILOVWTONL D OMBEEFLERT. 22Tty Au
BRFOBRBES LML OBET TV, 3'?2?2)7‘:3; (a) Triplet Overlayer (TO) £
B F )1, (b) Triplet Coplanar (T C) £®FN?"®, (c) Modified Triplet Copla
nar (MTC) EFVEO2WTERKRFAT S, ThHDETFT LI, Loz, Au BT
BIWPTHOBRBLTIMNY T b3 25— (R MNIAT—LLRER) 2K
LTWd, (a) DEFEFNIE Lelay SV DF— Y 2 BF S (AES) 2& 3 tu H
FORBEOHMELORBENLEEFNTHY., MY Ty bELT Au FFZ 1
ML @O Si B1BOLICHEL T3, (b) ®FFNIE Yabuuchi 52D DEFEBF
REH | EMELEE TR % (LEED-CHTA ) X & 3 BATH» SRR NEEF L
THB. COTFATH. RESLIEO Si EFHHOHE (Honeycomb) 35 (BT
FEIX 2/3M) RLD, 20 SIBLAUEET. PUTLy bELT Au BT
Si DEBOEMEOTRICEIL THWD. (c) DEFNIR. KRRCBVWTHLL
BEALEEFLVTH D, £ A RFOHEEEDS 2/3 ML ((d) Hoeycomb (H C)
EFN) BLU 1/3 ML ((e)1/3 ML EF L) ODEFNICONTHLEALRZ. 2h b
 CDBWMEETLVEFBMICRT TR, MENIA—FL LT, Au RFORFHEE
Bt S, Si HIEIKCHTSZ Au EFBOEX H. BIU Si B1EBORTFEE (
CO1/3MLL 2/3 ML, 1 ML) ARPT. EMEBEFALLONT, AIA—FENL DD
DECEXEBACTFRENERAac #HB L. $#E Tk Thomas-Fermi-
Moliere A7 2 » Ml &> TREL = Na*t-Au & Na*-8i KW B v F—a—
VERWT., BTS2 AuEFE S BTFOY Y F—a—Y &> TRBENRZ WA
ETOEME o LREFUOMBELTRDE. TOB Au HFH BIBER
FETO Au EFBLUVBECHMEBERTETD Si1 EFIC&->TRIFB Iy F—a v
IHREERLE. SMEEFVICHLUCHENIX — 2 RABBIELTH>
EHERREOSL, BRA o OERBLBL—BSRVBAOERAOHEMRBE,
ENB0 ac KBWT” RAKMDZ” A RFOERE. R4l KELOTRT,
TOEFATE., [112] AlicB W B a. DHEESEREL—FHL TRV L
BRhd. £l TCETFTIEBOWTHLHEBELEZRBEO—-EMB+H TRV, 21
KHLT, MTCEFAMICR T2 EMIZ[112] HRICBITS 15° 4RV TERME
DISNEAMEERL THY., ERBRLPEV LI —BLTVEZEBHP o
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(a) Triplet Overlayer (TO) (b) Triplet Coplanar (TC)

V3

0 A B D s, Ry &= @=r |
y - ] b : i 0 .
(e i O OO
<1 Si unit mesh - Au  1stSi
gy .
" (c) Modified Triplet Coplanar (MTC)

G ~
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OQ%Q/O@QOIS @ st si 1!{(20;'\}

' Q@b@%f : 151 Siey O m-l :
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621 opvigw | Au

(d) Honeycomb (HC) o (e) 1/3 ML
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4.3 JV3x/ 3-Au REDODWL OHPDOEEET I

Model a.(¢=0°) a. (¢ =230°)

TO* 15°(3) 18.5°(2), 30.8°(1)

TC? 15°(1), 27.1°(2)  17.8°(1), 23.3°(1), 31.5°(1)
MTC®  15°(1), 21.2°(2)  19.1°(2), 30.2°(1)

HCY  15°(1), 21.5°(1)  15.5°(1), 24°(1)

+ ML 24.9°(1) 9.5°(1)

Expt.  21+0.5° 19 +0.5°, 324+0.5°

£4.1 M4.3 OEBETFTLICHTIERA ac OHEMBEERME
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X4.3 © ./'"3x./'3-Au REDOWLKOPOBEETNVICO>NWT, BRA a. OHE
ECEBREEARB TSI LR LDVBLNLHRESNET C (Modified TC; MTC)
EFNAERLL KRT, COETFAL TR, RARAEIX V3x/3 RI0° OREAEAMY
CCEAILE Au BFORYT Ly R 25 —05%D. 20 Au RABO T,
BORMEESLD Si EHEBB. U TLy hI IR —AO Au-hu Bl S i
294, Au e Si EOMM H & 0.3 4 TH0. Si BORTFHER 2/3 0 T
BB, COLIBMEEFTANE. ERTROSNEBRAOESKO L B
&Nz, H44KBWT, A B CLEENE3IOD A RFE&ERSE. (01T
M54+ Y EARTZHA. AHA o SASVEIR. A BFE F EFRAOY
vﬁ—ﬂ—vw¢x,&t‘&Cﬁﬁ%mmfnéeﬁ¥®9vﬁ—ﬁ~7®$ 
CENEABENTNDOT. . A B C BEIrbOMAREER . £23
M. a=19° fEkKEBL. £T A BEFEEAZNF, G BRFOY vy KF—a—v
ODAPICHETZELDCL2DT, A BERFL»SOBESBAM SN BLOCL D,
COBERTE., CETFE. £ BEFOYYy F—a—YDFIEINATVWEODT,
BECESELTVWRY, 510 a BRELLE-T, a=32° ihde, C FFR
BRFDY» F—A VI/HREZRILRAZZOT, CNELIHEASP MDD, 20D
£3i MTCEFAD L3x/3 R30° BAMA DS MO Au BFD>H. ac =
19° BTk 2 HO Au BFA . ac =32° CBEVWTIR 1 BO Au ETSKE
BWEOLRCHFSLTVEC LW, a=19° TORAKREO LR o=32° 0EL &
DOLRKENCLERBLTWS. =5LT, [01T] HRICET S a=19° . 320 2

Halxhrz220BRABHHEINE, —FH., [IR2]HMTIE. ac =21° DEBRE

E. Si BF P(EAIZ Q) 4 AuBF D (£ E) 2y v F—FT2MBICMLEL
TW3, BB, COEFALTR. M BEF FB AMMFERFCEIYF—T2BAAL
LT ac=15° BHESPSTFHENDH ERTRALNAV. COBHIEOVT
HEEFETHBH, BEH. F, C HRFSLROBATNS DI v K—A
VMBS BOSNERHEEASNS, B, C HTMEMI 2.9 A LRDOONE
B ZOEEALZO Au OREEERCEN. F-A (R G-B) BFOFMIRA
TVDOABRELEPSH 10° TATHWBH, Nat LWHIENEEASA T VDY ¥ l~“-—i1
—yHK (BRI, Na*(300eV)-Au D v F—T— Y O%ER Au KFH5 4 4
BNEMET 1.6 A THB) LI, F-A(XRR] 6B) OY v F—of VI HRM
A3 2 L BH b B, | B L
S3xS3-A REREBWT M RFOMYT Ly b 2T A5 —23 J3x473 R30° D
BECTEILTNWEZ IR, T TIC Le Lay HiC&o> T, Au BETOoHBEEONEME
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[011]: d=30°

4.4 ARFRICLVEHLNE L 3x73-Au REOHBEET T (Modified Triplet
Coplanar (MT C) £F ) |

(1ML DASEERIATNES. ERFRCENT. FUTLy b2 IS -5
EY2EBEOTNEHOTRLE. 2O L. 4%, L3x3-Au REOHEELR
BHICRETSIACEETH B, BE. /3x/3-Au XEOBABO Au BFOTF
D Si EFEOHEER. AMu BEFBZ2DOTD Si BFBIREDELICNEBETDIDOHP L
PEoNTIR. REBRIZERSBOATH RS, RESNEL v KFoO b
Ty F IR ERBILIEONTRABRSEBONTND. B, KAFE
DB TIE. A5 —Y T 792 %— C=0.90 O Thomas-Fermi-Moliere K5 ¥ ¥
uniofﬁﬁbkﬂvﬁmﬂ—y%%mkﬁ\C@@%Oﬁ%ﬂﬁﬂ@ﬁfﬁ
ATHRIFLTH. Au BTBOEE H i 0.2~0.4 4 KE{TZ30AHT, K44 i
CRUEBEETFTVRAERCEDS 2P .

4. 3 Si(111)/ 3x4/3 R30° -Ag REBE

J3x473-Ag ﬁ@*ﬁiﬁ@ﬁ@ﬂﬁbiiﬁﬂ%&:gHéﬁﬁ@%&%fzﬁZ)O 20 & DL LA
KHDTZOETMICETAWEOBHREZINTCLUR. CORBOHBEIRL. L OH
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 RESELALTRCOREMERHFELBHEL CHREATETEY. BBL
‘U)iﬁiﬁ‘ﬁ?ibﬁfﬁﬁé nNTERE, REMZEF NV EL T, simple Honeycomb
(HC) 71 Missing Top layer (MT L) °-''"'4’, Embedded Honeycomb ( E
HC) '5-17 Atop Trimer (A T) *®, Substitutional Trimer (S T) 19724
 Honeycomb-Chained-Trimer (H C T ) 25°28_ (Centered Hexagon (C H) 297,
Silicon-Adatom-Vacancy (S AV) 39, Silver-Honeycomb-Chained-Trimer (S H
CT) SOREDEFADBD B, LHLABS, CAHOEDEFLLEERKNL
EFLELTO—RPLABSBEIA TRV, EE. ST CL2BBRBER
2320 P 200 FN—T ko THRIKBESINTVEH, £ RL2BEETT L
PRESNTED, XBEFECLGMF 230 BNTY, 2207 =7
Ko TRUBRERSBONTNSG, T, ZNETO L3x/3Ae REOMER
HOMELONTOREORREZ LD TEL, -

1) e BEFORAH (RECEEZAN) OB VW TR, As RFSREEN
BEERLTVW20H», Si RFOHLELVHBTEELATHNIOLIEDON
TXAREHBOATHAY. LdL, BECZ-T. REBEETFHRER
(RHEED) MmEE T v % ¥ 7l OME ! VP XREFOER?DICk>T, NN
s Si “EBICHTS Ag BEFORFAAOKBOBESFDOOT NS, 0
SORRIENE. A BTFH S RFORMNORTFEOAMICMEL TV2H,
RBICREBLTWS S, Mibhe Z3TH2H5 Ag BFROIIBTONLZ
M Si —EBOARNOBRFELD B 293 FusAflichdzLns, HKBLE
BREBONTV B,

2) Ag BFogsm (RECEFL2AR) OB WTR, 2{0WESZEN
T %7245, BE Takahashi?® S5IC k2 XMEFOREREL S, Ae BFOMIA ¥
— (Trimer) OH BB OHEIRICEF $25. HCT (Honeycomb-Chained-Trimer) |
kLBt SRRENTHY. ABBB/EN>DH5,

3) A RTFOBRBBIIOVWTER, P RAF—4 4 VHE DX (MEIS) KX D Ag
RFOREEORMAEOBR D RED S, VxS 3 BEMASEY Ag KFO

Bos 3 ETHB 15183092730y WS s, REDAETH 3.

) Si BFORAORTEICONTE. RED Si “EEOAMOEARAL TH

...64...



"Z5MTL (Missing Top Layer) EF VB AEFTEH (PED) BLIUANRETF DR
EFAROBR VO EIVNTRESNTEY, aB¥R/5NODH D,

DL, 3xS3-Ag REOHBEIR. bT¥F»THoTH28. AaBBBONTE
TnBH, Ag ETHBRAD Si HTEO Si BPEHLTED L > B TRERE
LTWa0h, £z BAD Si BEFBSLNA\LVIML Si Yok >u@ERL
2ODICONTIR. €< AHTHY., 20BEBFELN TV, KFRTE., /3x
JL3-Ag REOHEIEMITIC CAICISS @A L. EROHE AP 180° THLHZL %
MEMICAATE L EoT, Ag BFSRERNMELHRL TVE 2 L AMEE
RL. BAEO Ae BRFCREETS Si KTED Si RFouBL z0RFEE.
BEFEREAZES»ICLE. #LT. L@ 1)~4)0E&EICHE IWVWT, CAICISS O
HEMRR L Keating B L H2BUZXIALF-—BMOFEERERT T LITL
D, ChETHEINTVBELALETRTOERKERLEITOIEEETTLEL
T, HBEXN~ZHCT (modified HCT; MHCT) EF NV ERIEL %=,

EREE 600C 2R-o7 Si(111)7x7 FHREIC Ag 2 BEFEFEBRERETD C
ok b, /3x43-Ag REEEHML 2o ZHOREICDWT, 2 keV O He' 41 F
EHWT. PLT® CAICISS HE %17 » =,

4.5 i, CAICISS BH L RELOLTH a 2 7 ~ 30° DWW D2»0AEICHE
E LT, ‘CAICISS BOHFNMNA ¢ & 1° BERICE/EEREZE &ED, CAICISS AXZ
MLOAMBBEEETH 3. ARZMVIZHOSNZ2OOFFLE -2 HPIC
RLEESIC, Z2hZFh Ag BLU Si EF»ro#iElanT< 3 He T (He' &
He®) 1L &2 bDTH2 (LT, ZREFN Ag €—2, Si E—2LBZR) , M4.5
DEELBMIE. Ag U—20BER, o # 19° EDASVBAICE. ARACK
BEF—FETHY. a 17 UTO»TVORETCOIBEERTNAKFELEEZT
T2 THd. UTTEETZ LI, DLt Ag RFBREBABEZHERL
TWBZEEHBIIRL TWd,

22T, HhERELTHELTWVWS Si BFL Ag RTox (X4.6 OFANKZS
B) #& X%, 4.6 3. ZOREIWI 2 keV D Het 1 F V&2 AHL., a % 15 ~
25° DWK HOPOABICEZELT. ANA ¢ 2E{LSERLE2D Ag RFLHH
BENTLC% He NTOBRBEOHEBY I 2L —Ya VERTHE. SFE TR, Ag -
CETFE Si EFARUBXCEE. Ag & Si OETHEMA 3.33 4 L Lk, 2O
iz V3x3 B 3 @0 Ae BET2ANRBE. BAO0WBRAOROE
Ag-SiE FRIEBICHNL TS, M4.6 24 2L, Ag BET»50HELBE X, Si
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CAICISS

— 112 15’1’ '152'
Spzmuth Ty AR 1

Ag PEAK
S1 PEAK

| M4.5 S3xS3-Ag REICHEI B CAICISS <2 M LOFA ¢ KEY

Eso,Zkv.+,,“°

B, e =15

i {04 ¢=0° o=17°

Z 20} /=1

]

N 1.5}

A B e

= 1-0 SRS \ N

S | | O=25° OL=23° ]
Z 0.5 . . - . o . I

30 20 10 0 10 20 30

AZIMUTH ANGLE ¢ (deg)

X4.6 a/'"sxfs-Ag FHEICBWT Ag & Si BEALBIKLHIBED e BEFLHS
DHEBEDANAKFEEOHERS I 2L -2 a YRR '

CEFREBYN KA VIR E T a— Ay YV IMBRICE ST, a # 21° KH
CWTSRAHGAA ¢ KNULTHBEEALTWE LGP 5. BRIEE Ae-Si BF
BIBEREIL. EBEICIE. 3.33 A LV/NEL, ZNENORFEEOMTH S 2.61 4
KEWEZEZSGN, COBARIR. ChOOBEEMRIVEZEICRS. CD&LD
. Ag BT L Si BEFLBSALEEICH Y. Lob, BEE Ae-Si BT MM
BAOBACENTS 2. HERRIELS OXRBEREFEL TS, LEso>
T, K450 a #8517 DUFCOBEFERFUBKER L. RESNAEEHERL T
32 AMBEFLILREBY Y R—A VY IHNBET 2~ Do PV IHRICEBHOT
BBCLBADE, LT, Ae BTUE St RFOH5MED bTFREOLNTNS
PTRAL, RECBHLTRABERBL TNEZ LBHD5, |
RERAEO A BT 02 KEEFILBTT 520, KMo (110] B0 (112
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HHRICBWT.,

A ¥V —20DWEY a OBBLLTHIELEERAX4.T@)ICTT,

HVEIL Ag RFO2REAEe L TE. BORES (HCEMEBKTS) . b

T4 v—BH (TEH KT B) .
RN AT—HD Ag-Ag K FHEERE D

BIUHCTEHNBSEZLND.
BNITA—F =iz Do

HC TEH T

IhsD3I >0 2

REEFCHL T, K4.7(a) ORBRICHIET 14 VHEOHBERS I 2 -V 3

VENSIA—-H— D BEEXTIITo I
BUWaYIal—yvaryERENLT(b)~
Salb—vaviER (H4T0h) BE<ERBREL—BLTL AN
Mo A4 Y—HND Ag-Ag R FRIFERE D DED 5.1 A
L. DDfE#H 5.1 4 &gz
YIal—varRBRERMERL -

HCTEMDBEBAIIEW TS,
284 (M4.74d)) DHAEBRERLBW—B %R
Tb (K4.7(e)) B->Td (K4.7(c))
L RBZLnBad 5.

{T10)
CAICISS or

112}
[+ woum——

{2) EXPERIMENTAL RESULTS

INTENSITY
3

3

»n

(-]

(e)

ZD5H, X4.8(b)~
[N N

(e)

D 2RWEHIC
9., HCEFITBWI B Y

EBRP B,

#H, D=2.94DBAOHCTEIRITENELFE—T

() T ARRANGEMENT (D =29 A)

321
[110]

(-]

1 20 30 40
{d) HCT ARRANGEMENT (D = 5.1A)

3 -
[i2]
2

INTENSITY

1

0

3

1112

3

INTENSITY

£ 2
&
2
| E
[110) [110]
o
o 16 20 30 4o 0 16 20 30 40
" . {b) HC ARRANGEMENT {e) HCT ARRANGEMENT (D = 5.76A)
e 3 -
12 1121
T E
2 {110} £ 2
-4
o
z1
110}
o
© 0 26 30 40 0 10 20 30 40

o (deg)

4.7

KBAER.

(b) ~
BEMoL-»D EFNICHTBEHE
WY Ial—va ViR,

o (deg)

L 3% 3-Ag FHRICEBITS Ag B H
CHOHEBEEDANA
(e)

alkFEMHE. (a)
Ag FKFD 2R
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(b) HC ARRANGEMENT

e @ o

@
@@GQOQ
@ e @

4.8

(©)T ARRANGEMENT
(D=294)

e, ©_ ©_ ©
’0 ..——.\. .0
¢

0 ‘-
e, ¢, ©, ©

{d}HCT (SRRANGEMENT
=5.1

v e w w L
@

(e) HCT ARRANGEMENT

oce gﬂ/
oeooo
) o

S 3x3-Ag RED Ag

BFD2RTENDE
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4.9 2&5}%%&:& DBHrN Si(l1l) V3x43-Ag REOBEE T I (modified
 Honeycomb Chained Trimer (MHCT) €5 ) |

BB, 2HL T }wﬁ«v-—-m@ Ag-Ag B FREIEEM D=5.120.2 A DHCTER®M
7 H4.7(2) ORBEREBOIHUTESL BN S, COBRIXMAKIC
LBRR2TO LI —HL TS, FHLBBRIBB T2, 4.9 ICKRHFRIC
KOBEDINT S3xL3-Ag REOBEETFNTHEIHBENEZHCT (modified
HCT; MHCT) EF N ART. M4.5 D a<ll° TO Ag U— 2 @ED ¢ KEFEHE
KBOWTH., v R—A YIHRI LBV OHDFAy THAHABNEH. Thd0D
Fiy 7OMBIX. K49 © Ag HFORAOLF L FEL TOA N, | |
[4.10 3. +3x/ 3-Ag RERAA VA2 REEEELFALSAHLTHEL
CAICISS AXRZ P NTH d. EROHEAY 180° THIZLD12OEELEM
. 2EFIKLZ I ARAL CheABO 2 BMOBTIC L2 2EAMEAL X (2H
 ORFOWMBEICEST) ALIANF—UEBICARZ ML —2%5282LT
HB. 20D, BAR (@) & (b) RL~ Ae BFC &2 1 EMEL 2 E8E
L, ALIALF (B 1SDARZ FAE—2 %5525, BRI, HAK
(£). (g). (WITRL & Si }ﬁ?&:‘}:’é 1 E#EL e 2HEBE LR AL 2 ¥ —4
BiCloDARY h)lglf—&%:%ik%o —F. AR (c). (d). (e) WRL T2 Ag

- 68 =~



(@) (b) (© (d) (e) (1) (@ ()

I

Ag
3L ;
gf A
c L
=3 e
2t
S
> 2f
o [ 53ev—y
E ot
2 .t
o 1r
=
z L <
0: . 1 B . ...» v,,- ) ) e
4,75 5.00. 5.25 5.50 ' “5.75

TIME OF FLIGHT (us)

X4.10  3x4 3-Ag RMEIZ 2 keV D Het 4 F v %i%ﬁkﬁﬁ&ﬁﬁmb)\ﬁa‘bf
RMFEL = CAICISS ARZ ML

EFE Si BEFI L2 2EKEL. Ag E—2k Si E—2OBICANRZ PLE—=D

5ExB., Lird, TOLALF (B, Ac-Si ML RELORTH BICKEL,
Ag BEF L Si BEFHAALESCH2HBA (B =0 ) i}k, HMPIRARTRLEN
BIe2XZ PLE—2BHN, Ag BFS Si BEF LV TicH2EHA (8 <0°)

CRChEVBIRLE M, Ag BTN SI EF LB EICH2HEA (8 > 0°)
PRIV BELZLE—RICARZ P ALE—2BBHENDZ, BIEENRLANRZ ML
,%Eéa\%1%»%—%Kﬁﬂ@%ﬁéﬁnrmamﬁ\ﬁlzw¥—mmm%

SR BESEATNS. chit. A BFSBAEEBRLTVS L EMEIRL
TNd, CHOARZ M LVBENBI DO —2%bF, 70— FLBECZ>TH
201, BABTHS Ag BFBLZOTREVNTVWS Si EFELOMT. &%
% B BB AgSi DB EBBEETLI2EDTHD. Thobb, LTTHREAT
BLSIC. DT O— KAMEICE A RABOTRHEVNTNS Si RFBORH
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KONWTORBBEEINTNEIDTH %

ZO7u—RFRBER. BEBEORXANX—0MEE (5 50 eV) 2ZET L. B
MTRLEBDOBRBEICH I LB TES. BRMTRLEROBIRILE—M
OBMER. RoNEk B CHLLTED. A RTBLZOTCTO Si RTE
LOMTO As-Si MK EBZLOTHD (K49 BE) . ELOBBER. LD KX
2 B WKHIELTEBY, 2 BEFEBL20—BToONRLIBNE Si RFELORBTO
AeSi HIKEKBLOTHS (K49 BH) . ARTELEBMBOLES S, RH
O A BFLZNKCREETS Si BFLOLTH B 12 171" THEHILH
AbB. LEtsoT. Ag-Si HOBETFREE dacs: B5260Nid. Ag BETE
LZOFSTO Si RFBLOMM Ahacs: BROS5NZ. cNITRRESH
TWd J3x/3-Ag REOEBBETFTLO 3D TR, dasg-s1 OfEIT 2.48 A 5 ’
2.63 A ORIEHY. Zhid, Ahag-s:= 0.7520.07 AWCHNSLTWS, 208
B AR Y—20BERSS. M4.10 OFEAR (a). (). BEE (e) i HALH
HEHT IMENER L ER TS Lk ->T. Ag BFEOTCFO Si KFHD
BETEER J3x/3 BulHED 3 HTHs (K49 BHB) LRENZ. COR
R Ag-Si DM B =17° . Ahagoi= 0.75£0.07 A #EE T 2L, =0 Si
BTEHS o4 v—HA %22 (ZOB% Si FIAT—BERR, ) 2L 05HH
Z. chid. XREFC D REBERTRER O L 5MIHRL XKL
TWnd, - N ’ |
M489 #BBE. Si FIA4V—HO Si BFLCALBREETAAAL MR Si
BEFOBMOBROFASRECHL CTRERZSHASEN TS, 20ED, N
SH % S RFRANVZOBFUBLSEMLTVEEELABND. 22T, |
Keating X3V I L 2 BT INF—DOBR/MEDHEBEIC LD, BXDONXNL L Si
RYOEMNOBERBEL >k HER, Si FPIA V-0 Si RFLNVIML
Si BABO Si FFOMBABEAEL TiH-#. chick vV BBlLShEAL ML
Si HFPOMBARLI ISRT. NAZM%E Si 2B, £ 0.6 A OBEEET.
250 Si BFE. v4bb, S3xS3 BEASED 2 B0 Si BOEBEL 1 B
D Si L3V BEAMLTY B, XBEFSV L RHGEBTRENF 2B
5 I3k 3-Ag REBEBOEF N Y I 2b—Yavickd2BrTilR, EDBWR
(Reliability) BT 482 iz Si HORBOFESRES AT 4, K4.9
DHETFLE. Z0L>5%h Si BORBEEEATYL B.

L. Watanabe 531, BFEENEEZL2BAVT. 4.9 OMHCTEF N
@Nykﬁﬁwﬁﬁéﬁoﬁo%mﬁﬁ%%ﬁ\C@%?»ﬁﬂyﬁ¥¥w7%A 
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g4dd MMBO T XN X —[IE., SENY REIESENY F@&%gﬁwﬁﬁatk

T, RBFAROPERBTFAR L THBONIERBERL LICHFEHL S
2ZLERLE. £, 3k 3-Ag RED STM {§°-10- 20Tz, HESBOEINK
WHEATED, SIMIZKDEBRERRIZOEFLLEFBELTWVWBELDICR R D5,

Watanabe 53 C k> TZDETFNLD STM BHBERICHEZI N, 20HEHKREIZ
EEBD SIM B2E<{BHLTW?, 2051, AR TEP»NEZMHCTEFT I
R MORBEEERMNFECRKRAEBETFTRERBFIFECI-THLONDIBEAETA
TORBBEREMILT 5. '

KFRIIBNT, BAD Si EFED Si E?iﬁ Ag RFIZHLTHEHDBINESR
RET D 2BIC CAICISS ARZ M LICE T2 2EBEARS P ABEICEEL TR
WrlLlhAER ZEROWEAS 180° THLI2Z L A2EEMICHAL 2cll2Ri
WFETH Y. i@u&wéméﬁ%a%nuﬁﬂﬁﬁéTmﬁ¥a@hﬁ@%%
HOPICTBIRATHEIRFELRS D

i
(sN
i
il

ABETIZ. ALICISS B LT CAICISS Z2RAWVWT. KEHNLE2E -1 EAKVYRE T
HD 3k 3-hu BLU S 3xS3-Ag REOBERM 2T o BONRKEREL
TICELHTRT,

(I) 3%/ 3-Au REBOBEETTNLELT, XRENZTC (modified Triplet
Coplanar; MT C) €EF N VBELNL. TOET LTI,

(I-1) REHNEIR V323 R30° OREAMCEIIL L Aw RFOMY T L vy b
29X — (i, FIA4Y—) 545, PUTLy bIIFTRAF—AD
Au-Au BEEEIZ 2.9 A TH 3.

(I-2) ZD Au BABODLS P TIKHORBELZ LD Si B¥H 5. Au B Si
‘ BOBEIZ 0.3 A THY. Si BOETEEIX 2/3 ML TH 3. '

(I-1) ORRE. MEBENEFECIVZOBRESRBIATHNELDOD, EEOE

mabrﬁénk@mxm%ﬁmwf?ﬁéoJ3w11uﬁﬁwﬁﬁMiﬁ§%m
ZRERRBBBSNh TS, EFFICBVWT., PYTL v b3 22 —KHNODO Au-Au
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BPMEMECRNCREL L LIE, %O V3 3 REMEOFRICE >
'fﬁﬁﬁﬁééyit‘xﬁﬁéébf ALICISS K BWT, Fa—7 % LT Nat
DEI>BBEBNEERSAFT YE2HWD L, Yy R—a2—UBRWEDIIEEBRNIGHERE T
&%?éﬁ@ﬁ?85b®y&F~4yﬁ%%%ﬁ@mﬁMTé:8@?%éE&
PAXERI2 I AV —DEILRERBEOERBITCIERIADTHEIILERT
ZEBTELR, | o | |

(II) 4/ 3x/3-Ag REOHEEETFLELT, HREN#ZHCT (Modified
Honeycomb-Chained-Trimer: MHCT) %"i")l/z?fﬁmhi:o COEFATR.

(II-1) REBRAE Az BF»SEHRE AT 5,

(I1I-2) Ag RTOBEAMOBESIZHC TEZS (Honeycomb-Chained-Trimer) % & »
| STBY., FIAV—HD Ag-Ag HHEEI 5.1%0.1 4 TH 2,

(I1-3) Ag MAWOTF 0.75%0.07 4 K. BEMSED 3°0 Si RFL 522
Si b TA4T— Eﬁ%égAgﬁ?&%nhﬁﬂETéS1ﬁ?t®&7ﬁ
B R 1710 T B

(11-4) Si Fo4v—BOFEBNTWBNALIH%E Si “EBO> 5RMO Si
REME. 9 0.6 4 ORMAT, Si HORBE 5L 3673 WO 220
SiRTFEICARL TW 3.

'uiW%%wﬁé‘Lﬂﬁfm\KE%K$Om®T%6mmaoh%%?®éo |
(II-1) DERICBVWTH, CAITHENZFHECLVRESATHEZLOD, B
HRELABSBONTEST. RENZEBROERERLEORFFESHDOTT
Hd. (I11I-3) IZBWTHWE CAICISS AR MPLICBTD 2HEEANRS PILE
EOBKIE. EROBEES 180° THE L AREOICHEL ML RN
FETHY., REKBIYIRERTLZNCBEBE TS THEFLOMNBMEGKEEE
SRR TBIATEGRTELEA S, (I-4) ORBIZ. CAICISS OHIEHREL

Keating ¥/ & 2 WEET AN ¥ —B/MLOHERREMAR LY TR T B LI
XoBpAL, TNET. XREFLRUOLTIREBTEMBECEID 4353
ﬂgiﬁﬁ%@%fﬂyxlyw/a/wﬁ%Mb A»amasl_ggmﬁm
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BT B L SREENTNES, KFRTH- 7% Keating i & HMIMRE, 2
DE>HERINSEER 2O EMERCHATEB L ARL ko AFETH
PAEMHCTEF AL, ROXREMERTFELPREETRERNFFHICL > T
BONBIELALTATOERBELMILTEY. AMROREIEEOBET
HoleS 3x3-Ag READOHEBEZBHEALZLEVWIBERTRAHMBICL--THERTH
BLOLELD. FABIC. AFEAELT. CAICISS DFENSEE - LUKNH R
Erdlohrt o RERBBORIFCERCENTHBCLERT o LBTE L,
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WER MRE - EWEREME

il

5. 1 #

KBTI, CAICISS £F T, KRRNZEEHE - LBHERTETH S CaFy/Si
(111) REOMELBH L ARRIC OV TERB. BBE-LWEICIF D vl
BAREOBEL2HSPICTH LR, 3RAEBRERCEEH-ERE (S0I) #
BREABETZOAT. RECSYIHARELERLRAEAIL S XS v L
AREAFRT 2O EETH B, Si(lll) EEETOH CaF, DAFTIE Y ¥
Y—it. CaFp, & Si DFAEABDL TS 0.6 % THI2D, EEE-FEHEA
FTORBOFTOLROBLILHAEEINTNWEIRTH B, CaF/Si(111) REAOHEEIR.
RELTRAZMEFBEAVCHESNTEY, BOPOEFABSREBINATY
U N, HRSBONZICEWE> TWE W, CAICISS 3. EBROHE A%
180° KE-TWBEYD, REDI~2EFEOALLFRETHEL» S OHELH
AT B LBTELrD, RECHAONILIXS v VREMSERSNBLE, T
HMOBFLHREBEZ2BHR T2EFro08EA2BAL. COERAHEBY I L
—a v HRLUTRBRHTBCLEICED, 20RVWAECHEEBOBELZRET S
CLHTED, COBMEMBLT, APFRTRE. CaF,/Si(111) REOHE%RH
T 37728, Si(l1l) FE LICHEE (IML = 7.8x10!'% molecules/cm?) @ CaFz %
REEEBACHEREN S CaF2/5i(111) MEHREOBELEBHAL . £/, 81
(111) RE LD Cafz ODTEF*S vy LREBBETOBEET 5 L5, Si(1l1)
EELEOH 10 ML B UM 100 ML O CaF, BEOME & @ATL 20

5. 2 CaFp/Si(111) E}%ﬁﬁ%{iﬁ

Si(111) H®RELIC CaF, #EMREE 750CT MBE #ick D 1 ML BE L =,
REBOX -t L OBREIL 1150C THolzo BEE®R. 1x1 @ LEED X&¥—
BBBIN, Caf, DIEF XY » VEEBSEREINE. ZORBIIHL. 2 keV O
He* 4 4> % AS L. CAICISS BiLRTEL OB TA o %. (110) @A T, 0° »
5180° FTELEIHEED CAICISS ARZ ML EDBREABEL 2. a=90°

(CAICISS ByMEREICH U CERBELHM) 2B H CAICISS AXRZ P L EKS.1 I
Rte AR IALIRBOENZ I ODOFEEFERLE -2k, HFIERLELIE. 20hE
NCa FBEC Si BFPSBAINTLS He HF (He* £He®) LLBHNDT
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800

700 | CaF,(1 ML)/ Si(111) F .
600 | Ts=750°C si 1 F/Ca:1.0:0.2 |

500 | 2 keV He* Ca l
400 L

300 |

200,

INTENSITY (counts)

100 L

4000 5000 6000 7000
TIME OF FLIGHT (channel number)

®5.1 Si(l1l) BEHEEICTE S+ v LREL -BED CaF (CaF/Si(111) FE)
2 2 keV @O Het A AVERBMICEERSMPSAFL THEL 2z CAICIS
S ARZ KL, " |

% (LUTF. 2hZh Cat—2, F¥—%, Si U—2LWR). CaC—2& F
E—20@BER»S. Ca & F OBIHEREZERIDZILICEL->T, Ca D F &
My BMMLIE 1.050.2 THBLRAMO IR, cOEn5, [BED Cafyl &
BB CaF DR THB L BR3P B. ZORKRE. FIRANF—AF VHER
S (MEIS) In X H#B L k< —BKL T w5, UTF. ZOXE# Caf/si(111) REE
P A N NP B

§5.2(a) . Ca E— 2 DBEAAMNE o OMKLLTT Uy FLEKRTS
B, a= 17" & 171" MEICBYIHEABEOB I, K5.2(b) KRLEY ¥ F—
4V IMBILBODTHE, Thbb, XKERNMEEFRLTNS F RTESE2
BD Ca BEFA2 Y »RF—F52Li243 (Ca BFPBABEERLTWRET S L, |
a=0" & 180° Ty % F—4 Y IMBHSBENENZRTTHY, ERBREFET
). 2L T. THO Si RFLBEALTVN20IE F BFTELL Ca BFTH
BB B, Si(lll) RELOBMED CaF OfEAF@MEL T, [11Z] FEHOA
547 (M5.2(a) BW) LzheDBHFEDOBE 47 (K5.2(b) BH) OREEH
MBELSNEM. Vv F—A VI HRSBRShEHEAS»S. BEOD CaF B2
A 7ORFEITHE L BELICADPSB. Ca & F OBMME d W, d £/7 X
—H— L LA T VHEOHESY I 2L~y s VERAERERIIRAN T Ay
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2 CaF (1 ML) /Si(111) = Ts= 750°C

r T T

1.0}

2keV Het
05| o

o —[112]

NORMALISED Ca INTENSITY

0.0

0o %0 o 80 120 15‘0 180
INCIDENCE ANGLE 0. (deg) : '

Caa'.@'.a’.er'.

ftaR s

(@) Atype
o=17° o=171°

RGP L, .-’:::::.s@'"“:::::::::::::::? d

0.64 +0.05 A
(bulk 0.79 A)

(b) B-type

®5.2 CaF/Si(111) RE® Ca ﬁ%mb@amgm\ﬁﬁ a KEM.
(a), (b) BEEB®D CaF G)’f%la*‘&?‘)vo

PE¥2d (M5.2(a) ODWRERAMT7A v PORERERT, ) 2Tk, d-
0.64%0.05 A LRDSNE, 2O Lt BED CaF © Ca BL F BoEMMER
N2 D CaF: OBEIME (0.79 4 ) K0 0.15 A MATWVWDIZLEZRL TS,
TR, COLSELTROENE d OESS, CaF BAFMEIRED (112]
HLUTIZEIZ 17° . HAEEE 2,194 TH2L8hr N2, ZOKRIZ. CAICISS T
LJ%E@L@%E%W%%%&O%Miérbwuﬁ?%mi ?z& %ﬁ%ﬂﬂ%iu}}“b’fiﬂ
3. | | | | .
MO CaF 0 Ca BFEATHO Si HFICHL THd 5 MR ($4 1) CHLT.
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(a) T - site model

i

(b) T4 - site model

F o Ca

oA

(c)H3 & T4 site model

FoS? e e, o,

Si:,.

Ty~ site Hj- site
(50%) (50%)

5.3 CaF/Si(111) REOHBED CaF O THl Si HFLDEEET N

WE3IODDEFABHILL T B, Batstone 5413, EHWEEE FHEME (HREM)
CEBHESS, Ca BETHELIE Si ETOBLE (THAb) 053 (THA+E
FI; X5.3(a)) EEELTNVWBDICHL, Tromp 55, PRz AF—AF VB
EaX (MEIS) &2 8RS, B28 Si EFoELE (Ts ¥4 b)) 2H 35 (
T, ¥4 FEF)L; M5.3(b)) EEJLTWVB. —F. Zegenhagen 5% id, X#E
ERECLDHENS, Ca BTHE4AE Si ETFOBEE (Hs ¥4 8) £ Ta ¥4
PORAICEBFELTNS (Hs&Ta 4 FEFA ; [5.3(c)) LEB/LTWSB., =
NEDEDEFABEL WA RHUET 5010, CAICISS DEBEFo7. RED
Ca EF® F ETASOMEAABN T X I TROHTRITEL N 2 & 13, X5,
3oL THB, LEB->T, THO Si FFL50REL2BRAL 2l hdz
572 U, |
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zzc, FHo Si BFr5OBRABESL (110) ERTAHA o« OEKRLLT
MELZ. ZOBESKS.4 OERTHEINEEAL (BE2o0285) TRENT
W3, BEBED o LBk, Si BT Ca. Fu BLU Si BFIC&L->THR
BBV Y R—A VY IHBRET+— AV Y ITHRICLZ2VDOTHS. K5.4(a). (b).
BEC () OBBIE. THAFETFN. To ¥4 FEFN. BEUH& T4 H4
PEFAMIEHT B4 VHEOHERY I 20— a VERTH L. COFETIE,
Ca BFHE Si BTBLIEOBMME 2.15 4 (O Tromp 5512 & - T
RENTH Y. Batstone SPICLIRBHREBWIL TND) REL. 4D
CEFARBNCEESS 10 RFBETEER L. T AT VOARABST
VORETH. LBEORTFLALOBACSCORTFLEBY v F—( VI HRET
A=AV VIHRBER-oTHELTL o, BABELAHECHET 205
BLL, 2O, %%@ﬁ’é’: 45°. éa&l?:‘ﬁ“,i:ﬁﬁoﬁ:o Bi5.4(a) & (b) %
BBL. THALEFLET: A FEFLDO2oDEFLICHT HERHRIE
LS REBZLBADE. cOZLid, FTHO Si BF»SOKEAY. BED Caf
D CaBFe FEFONBIREFLT, PR DBVWERERIDZZLEZRLTWS,
TH4 bETLOHE (K5.4(a)) . HERREIEBRBERLFLIRLZDS. 20K
HLUT, Te ¥4 FEFN (K5.4(b)) TR, HEHBRR ZERERIALGNDS a
55 60° , 75° , 100° METOMIBEOEAS 100° METHREIATHWEIEE
E<ERALTED. EREREEMICEC—RLTNE, —H Ho& Ty F4bE
FRICHNTIHERRE (K5.4(c)) & o 28 70° ~ 110° 5T, EBRERED
—EBEBELR-TWVS (Ca BFSH: ¥4 P& 28A2EATHERT- 115
é?%~%%%%Z%ﬁ%%@“ﬁ@ﬁ(&%&w)o:5bf\mﬂﬂ)§ﬁr
DHEJED CaF ® Ca ETFIXTs ¥4+, Tabb, 28 Si BFOELCHNET
B LHASB. COEBIR. CAICISS TUEROBEBELE 180° KLoTWD
HDERETE~+HETFEIPSOMEAABA T2 LB TEZ L2 RENCHAT
BCLilVBANELOTH), FECRELEEFOTHETFEHL TEDS
B (B4 b)) ERETEIATHHRFELES S, - - |

BE. Nekayama 5*5j3, Si(111) EWLED CaF O ¥ F ¥ » VKB
BE S ICk > THELRE. CofF BEQEBELEEL Tx7 MEOEBKL OWRT
BRand STHE2HEL. 2hPFhoERTHESI L 2R EBKREEN
rza, KBERICLDREXNE CaF/si(11l) REOMEIR. STHBICADNBE
BUEROREOLOHBIABLTNZOHPEBCHAL > B2 BB ks
tozEil, ARRCEBOALBESELLC L ARBLTV S, |
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CaF (1 ML) /Si(111) Ts =750°C

BO[ p
"I (a)T-site model ey ey
60} 2keV He* . r* .
50} o Q | cx’vx;!r' fo;
a0l ‘ " ] ;
30} i Ji . A :
201
1.0 |

0 30 90 120 150 180
:: . (b) T,- sitemodel ¢ ”
6.0 [ 2keV He*

50L .« Q [1_13
40 ¢

0L
2;0 .
1.0 :

0.0

NORMALIZED Si INTENSITY

0 30 60 90 120 150 180

] ' ) ' T, - site | H;- site
(c) H3 & T, site model 0S® ogis, oo

7oL (50%, 50%) si ; 1
60| 2keVHe' o j‘j;rr' ]
s0f « Q ‘ ' ; o

4.0 L

8.0

30 ¢

20}

10

0.0

0 . 30 60 20 120 150 180

INCIDENCE ANGLE (U (deg)

M5.4 CaF/Si(111) RED Si BFLSOMEBREOAHA o KEHE (B2o0
EEA) £, (@ THAREFA. (b) Ta ¥4 hEFAB LT (c) HsdTs
YA PMEFLIEHTIHEB I 20— a VER (BR)
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5. 3 uu)%@imcwzﬁmmﬁm

CaF»/8i(111) ﬁﬁ@ﬁ:ﬁ%ﬂﬁﬁi@&%%O)mﬁ’é%%iﬁ%‘éb:omf%d)iﬁﬁ??% :
4vh&@‘Eﬁ@CﬁzIE&#/VW@%%%%&?%OK?E%?&U\7@7
A —F®RABESKEE (RBS) O LBWTHEME . KEFAHE (XPS) DR E
AV THANIEHES LTV S, CAICISS . EROKEAAE 180° Kk oTW3E -
O RAD1I~2EFEOARLTRETOB~THEFEY» S OBEL 280+
BIENTEBED, REOMEOAZLT, REEHONL 2 OREHES bR

WT oo LBTEs, AWETI. CAICISS Dok > ZAAAESLT. Si(ll)

RELT CoF; HIUI XY v LRET 2 BBEZOBEEL L, |

$i(111) MBPRELEC CaF, #EREE 700C T WBE HICL VT ¥ FF 3 v )b
BESH . CaF, ODERBEROIX -y LOEEIR 1150C r&ﬂ) BEiRD
700C ADOMMIE, EREHEAOBTFRERICLOF - 2.

®5.5(a). (b) 3 100 ML BX T8 10 ML © CaF, £ EBE L ERBICH T 5
Ca RFo#ELENE He KIF (Het & He®) OB D CAICISS By ARIKEN %
RF. WER. 2 keV 0 Be* £+ YAMWT, ®NO (110) HAT CAICISS BiL
RELOLTH o EEATHok. CaF OREESH 100 U OBE (H5.5(s))
Ca BFoSOHEAMBMEIR. o #5 36° . 74° . 106° . 134° B LU 154° HiElH

WTHBAETRL THEZICENLLTED, ZoZEiZ. NV 2 D CaFy(111) ’&Ci“]"é‘v'?f» -

AROBMERR 'O LAENCEALTHB. chicH L, CaF, OREEHSH 10 ML |
DHAE (H6.5(0)) . N2 D CaF, KHRLZEROE -2 DM, a 8 60°
110, 1200, 140° MHECH LY I BENTED. KL CaF; LiZ 8122
MEELOLAMOFEETEL TS, BB, CaFs %3 10 WL BBT 3BICE.
#0200 &V OBFME 20 oA BEBREECEHT 52210 L 0 B L 1000 @
Ro . B 100 ML @ CaF, OEB DB A, "%ﬁz‘ﬁlﬁ% T00C KRS DICHLER
BETHORRBRIABBML L B ACEIL. BERBICRT 5V MZED
BEROBTMRET- 2o - S

Si(111) EARITE 10 ML o CaF, 2R EL 2%, Ei% 750C T 20 L
eo ZORBICHLT 5.5 LHBERBETET-ERE X5 B(a) CART, I5
5(b) KBLWTAHSNENLID CaF, OBBRERTHIE—ZRIBELTEY. o
A 60° . 110° ; 120° . 140° fHEDONN 2D CaF2 b BB R 2 HEICHRT ZE — |
S DBBHES>TNDZ L B85 B, CAICISS AR2 b LOMMIC & BELE K5.7
(a)~(c) IKRT. M5.7(a) REBFEED. ®5.70) BELT (o) 1@ 109B kT
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NORMALISED INTENSITY DUE TO Ca

NORMALIZED Ca INTENSITY

" NORMALIZED Ca INTENSITY

NORMALISED INTENSITY DUE TO Ca

120} (a) CaF,(several 100 ML) /Si{111) Ts=700°C
100} 2 keV He*
sol —{112]
60}
40
20%
o0 L . . . -
] 3 &0 80 120 150 180
INCIDENCE ANGLE O (deg)
200 (1) CaF,(several 10 ML) /SI(111)  Te= 700°C
100} ' 2 keV Het
8o} o i [112]
801
A0
20}
0.0 . . L . . :
0 30 60 20 120 150 180
INCIDENCE ANGLE O (deg)
12.0 , . . .
(a) CaF, (several 10ML) / SK111)
10.0 [ After Heating at 750°C
2 keV He*
sol . ]
o —[112]
n
60}
it Por
aoi I N )
LA AN AN
20| NS LR
. " ,‘.‘. » b » '-.“"O 4 -
o s .-n“ 'os®® [ [ 'o,‘s..
oo . . . —
[+ 30 60 90 120 150 180
INCIDENCE ANGLE O (deg)
8.0 ’ " .
70l {b) Simulation for bulk CaSi,
sol 2 keV He*
50| o —[112] ]
4.0 L
30}
201}
1.0}
0.0 . — . . .
0 30 60 20 120 150 180

INCIDENCE ANGLE o (deg)
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®5.5

Si(111) EE LT EZ X ¥
y» VEREL 7= (a) ¥ 100

ML 8 & T (b) ¥ 10 ML O
CaF, WED Ca BTFH5D

 HEABEOAHA o R

X5.6

(a) B45.5(b) DEIRZ 750

o TMBL EREO Ca B

FronHILBEDOANA
a tEEME. (b) Si(lll) &
[ o= e D 0 R
L CaSi, DiEHEBEICH
THHERII 2L —Va

CUgR



CaF, (several 10 ML) /Si(111)

2048

(a) As DEPOSITED

2848
(b) HEATED TO 750°C
~ 10min Si

w

3000

2048 | 5.7 ‘
¥ 10 ML o CaF, ®E®

20 min CAICISS 2<% kL. (a)
AE® (b BIU (d
| | HE % 750C TENREN
S ’ A e 10 s xv 20 oMM
TIME OF FLIGHT (Channel Number) %, ‘

20 MMBL 28D, CAICISS AR MLV TH DB, MBICKD, F HFITBHBETLE
- ZREALTVE, 20 SOMBETE F EFICHLEFE—2IEHRLT. 2
RZIMLE Ca BEU 51 BFRDEFE—2 DB EMH->THH. K5.6() &
B33 Ca BEFLS50HEABED o k2%, FEFZ2EEHLW Ca FFe
Si BF»oMataMcBEL TR Z LD 5.

22T ZOEYH CaSiz THHLHREL. NI D CaSi, OMEINT S
Ca BFH5OHEBBED CAICISS IFRKEHOHER I 2L —-Ya v afo
2o CaSiz X, a Bi%S 3.855 A, c Bi%S 30.6 A DRI Ca H&LV Si FEFOAN
FHFSRELE, SE2EEEL51D (K5.8 BK) . Si LOBRTFRABASD
TH 0.4% THY. Si(111) BH LW Ca 2 BRCEBLBMMT 5 & CaSiy
BIESFS vy LRET B LB T TRABA TS 1219, Z i AHIEIHT
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O O. O O (@) (@) O © O O
0% ©° ©° 0° 0% 0° 0° 09 09 ¢°

?;?;;?,;?;?;;;?;?o 7,
Si[12]—
5.8 Si(l11l) KA EKTES X v VEREL R CaSi, OREEMEE

ZEHEHII 2L —Y a3 VERAMS.6(b) CRT. HEERIE H5.6(a) BT D
P—20 B2 L<BERLTEY., 2hopE—2 CalSi, KHERLTWLEI LD
DN B, DT EPS, CaFp #5 Si(lll) BERETIEIF U LRRT IR, £
DREICBWT. CaSi. BERENZ L BH» 5. HEHRIF. 5.8 KBNWT
CaSi, OREH A B~ FBOLOETREYN I PEHBREFLTHY, RE»
CBL FBIck-T 1: 1 ORETRYNZHAE (R5.60)) SEBRBRLBL
E—F Lt BB HEICBIIS CaSi; ODEZOEX2ELIVLEA. HER
Bt REOEX2H 10 RFEE TEELAZLENELAE (K5.9 BB,
CaSi, DREH D ETRYNIBAOHERREELRT) . COZ LR’ ZOWMEBER
HLTIE 2 keV EWIEIRIALX—DAAYEENTH, RE»S5HN10RFHER
BT "R3B CLNTEBIELERLTVA, ,
© CaFy/Si(111) REIZ CaSi; BEHMENIERAZRICERT 5. BEFREHICE
ZMBMAEBRBRNICAMNEL L 2> CaF, OEEESK 100 ML A, Caliz
CEHEXFBC—2RASNT (K5.5(a) . BFRBHICLMMET > 2HAEL,
CaSi, WHRT B —2BHEATVWSE 2L »5 (X5.5(b) BLY H5.6(a)) .
CaSi» DERICIE. BFHRBHICLIZ2MASBELTWVWRLELISNE. TROSL,
BFHREHCI2EZHROMBOE. BEREELSROUELZEIINX —OBEFRY
REREAFERL, chicky., F EFSBERMOCHEEL. RECERZALER
17 Ca BFH Si EFEICLHBL, CaSi; 2ER T EFAOGND. 2O LW,
Ex 2% — (100~200 V) OEFHERECEAH L AAS, CaF: & Si(111) %
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Simulations for CaSl,

80
10t (a)1layer.
50} B
50
a0t
3.0 N v
- 20 ‘
T [¥ J\
0.0 ML

- T8 (b)4layers
80t
‘50
40
30
2.0
1.0

0.0
80

70 (¢) 7 layers
6.0 .
sot
a0
3.0
20
10
Y

X5.9 CaSi. OEEBEICHT 2
8.0 " ' ~
70| (d) 10 layers - Ca BEFHLS50HELEED A

NORMALISED Ca INTENSITY

e HE o KEEOHEMY
- Ial—vaviER

| CaSi, DETFBOES %
v () 1 BH5 (@) 10 BE

0o 30 €0 80 120 150 180

INCIDENCE ANGLE - (I (deg) = - TR THE LT 20

RECEETS CLIcE& Y, Si(111) EHR LK CaSiz OEBEETE I XY vV
BREUHZCLBHABERILERLT NS, CaSiz 3 d BF 2B LR VWEBBEEY
VYA RTHEED, ERGPOFRENTVEIBBEBL Y YA FTHB CoSir #
NiSi, b WRRL-LEBTREZLVOEE-XBEBEATOUBRGATLEB IR TE S
EVSBKT, T¥MICEETHS. MEC, KBRR. BEATYC—AIILD
KL ORSRERFOBRNOATH Y, ~ EBRAF Y C—AREE LIBERE
HOBSEIEC L £ BKT 5. - -
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AETIX. CAICISS 2HAWNVWT., REMLEBK - FEREKRECTH S CaF,/Si(111)
ﬁﬁt:h1n)§ﬁi®6ﬁ2§&®%m%ﬁ%ﬁoteﬁantﬁ%&UTL
LHTRT.

(I) CaFy/Si(111) RAOBEAWHE T2 O, Si(111) EH LICEEBO CaF, %
,ﬁﬁéﬁk%AK%ménéCﬁymunym%ﬁﬁ@%%%ﬁmbke%@%%‘
%mm1u1'M%ﬁﬁuszu: -

(I-1) BEBo CaF, DEMIZEEIZIE CaF OBEBTH 3.

(I-2) REBAEBIZI F EFICE-oTERENATWS, BEE®D CaF @ Ca-F &
ﬁ@ﬁB&47?%D\FE&CaE@E%%ﬁ@O&4é?&éo%$
BABHMIEETO [112] oL TIFI? 17° . E&EBEI 2.19 A TH 5,

(I-3) BEoD CaF @ Ca FEFId Ty ¥4 b, bbb, 28 Si EFOELEI
NEBET D,

(I-1) & (1-2) OoBRIE. HOFHEILLIIZBRL L —KLTEDH., CAICISS T
FEMEOERBHSRRLD bREPCEBNICHFAZEAMEIRL TV, .
(I-3) DERCHOWVWTE, ChET32DHEBHILL TR, ZOMBELBERL
EEWSBEKTEETHS. (I-3) KWBNTHWATHO Si BFL60MENE
PIZBESNWEBITEIL. CAICISS TRERBROHIEAE 180° ko TWB 0%
BTB~+HETB»SORA BN T2 L 85 TE5 2L 2 MBICFHA L =t
CHERZVWFETHY, RACEELARFOFHETFCHLTCHDEME (4
AN RRETEIATENLRFELLS D,

(II) CaF,/Si(111) REOHENBBES 20BBEET 25, Si(lll) EF LD
CaF, MO HIE % AT L 78 5.

(I1-1) CaF, BWOMERINL 2D CaF: OEELEAL TH 2,

(IT-2) Si(111) RE LT CaF, BIEIF LY vy LA ETHIE. BFHE2EBHT 2
. F EFSERNICHEL, RECEREILEZEBNE Ca FFH Si
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CRTFECHBEL. RECENT CaSiz EBRT 2.

(I1-2) DRI, CaF2 & Si OWBRE-LHEBEOBEILIENT, Bx 2L ¥
~ORFMAERECHAMTEHL L5 CaFr % Si(111) BRECEBET B &
kb, EBBEBEIUYARTHS CaSiy & Si LOER-LEEATUEAR
HERAHCHER T2 EPARTHILEVWIBRTIFNCERTH D, B i
CORRIZ. BEAAVE—AREBNLIOBBMERFORNORMTHY, ~
BEATYE—ARERE LEIREFABBET L 2BKT 5.
FHEEEL T, BEAF VBESAOGRBEL LTS LB TELLEFR 2.
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WEE -V REWARERE D

il

6. 1

KBTI, CAICISS #AIVT, M-V BAMEBEREMEL LT HiLWL
EAEBT LI ko CABBEILENL InAs(001) RE (S/InAs(001) HE) OHE
CEBHLERRIIOVWTHERS, I-V KLAMLBEEBVIETORBICE L
T REEAFHBAT 200N RHARELBEOBESBIENT V5. &
. M-V BREBBREOREI L5 RABBSERB/INTHY. Nannichi 5
L (NHa)2Sx (1< X <3) KEPRELEHSENTHEILERVELR, T&
bbb, M-V HEEBkE (NHi)oSx WKLo TRELELMT L. REHS S BFICL
STEDON. RENOMEL L OLERE ST SN, LE0ICREEL RE B
BNB. SKLBARHWILOBBIETZRETHY, ZOBBEMET22D, F -
I GaAs @ (001) EECOWTHANEHRS AT NS, 2T (V) oS, 12 &
S TREMLEBENTE GaAs(001) RE22%fL LT, CHhETOHRCE-T
 BONTVRHBEEUTIEELOTHL. | |

1) (NHy)2S: &> TRELEEANS GaAs(001) BERTENL T » AKD § WE
(BE&iE ~ 10 nm) TELITW 3, X

2) CORBEZZRECTHZERIIB L, BERZT7ELI7 720 S BRFEL, RE
S OBEBCEDONG, KEFARCEBMEMBICLB L, 55 & S-As
DHERAPEZCBEMN SN S, S-Ga BAMDREBCHN.,

3)) CORBEMATD L., S-S BAMSIXBELL, BHBEEL (1x1) RHEED /85 — 258
BmEanz, |

4) MBMBEH 250C [MEOEBERE T. ##M2 5 L. RHEED A& — i (1xl)
5 (2x1) KELTSE. ARIC, S-As OGRS BHEBL., S-Ga BEAPXE
BMick 3. | '

5) MMMBEA 500C (MEDHEMEE Tos 2HX 2 L. §‘%%@MEJ§iﬁﬁﬁ)b
B 5. ' ' : -

GaP, InP, InAs ZE& QMO M-V REFHKO (001) REKXKBNHWTH LEAKRD

HERSBHSATNE V. Lo 3) KRR, BHEE T. LVBVBEAOM
ROWMBLTREAD S RFORBEMESEML TNBILERRLTEY, ZOEL

- 90 -



BREOFHELICEBLTVWILEELISNE, LESB-T, S LBREBBILD
RELEBRT2L-DICR. BEBEE T JVBVWEENOMBOHETRED S
EF S FHEFCHL CEDB MBS LDEICEDBpANOLEND D, 20
BB ORHIZ CAICISS 2 AL, M-V KREEERRBEL LT, BHABESL Inas
(001) REAHIA L. Inks DHA. BHBEE T. it 250C . BEEE Tos &
400C THBZ BN ->TNB'Y, RFRTIR. MAFE T>T: BLUT>
Tos DEETOMBED (NS, KE->TREMEX N Inas(001) REOMH

BE% CAICISS X - THBWL =,
6. 2 S/InAs(001) X HEHEE

ABEROFIMIUTOED TH»> 2o Y. InAs(001) U TN—% (NHg) 25«
BBICKH 1 HEARLE CORBIL->T, RAOHBARAMLELBESBREZN. Inas
(00) REHSHLIyFVvrah, RERER S BT &->THDAL, ZORN
EREPIRES IEIRE->T, BFL S 2RBEEER. CORBIEHLT 2 keV
D Het 1AV EASL. BBO [110] FEKBNT, CAICISS BERBELORT
B & 900 BEU 10° Ko THELEHRERS. 1@ BLT (b) KRT.
ARZPNEHABNB 3OO -2, BFERLELDK., 2hEA In As

6.0

900 s
sol (@) =90 «
+
a0l 2 keV He A
i o s

KX S—— . N \
@ 20} In
T “ ~,
35
8 10
e, . .
% 4000 4500 5000 5500 6000
E 15 . .
g (b) oL =10° As
] ) I [
= 10 .
z 2 keV He [

gz =t Ol
os] — M (m 6.1 (NH)2Sx 40 &
\ . )28x K&-»TRHE
| ML X N7z InAs(001)
0

4000 4500 5000 5500 6000 RMED CAICISS AR

TIME OF FLIGHT (ns) FL
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BEU S BTFHOBASNTL S He HF (He* LHe®) Kk BbDTHB (LT,
ZhEN In¥—2. As U2, SE—2ZLRE) ., RELSHLTOOAHAD
a=10° OHA (K6.1(b)) . a=90° KBWTAHABNS In E—2 EXKLTHD,
A B S OBMESERMIE LTS, RELPSLTVOARATE. RETOL
COEFRY Y K= VI HREBTTRACFEL R LB D, A2 LY
—VDBECRRERAEOASEEL TS, LES-T, 2OL}. RER
AMEABR L As BFC > THEDATNB I L ERBRLTH 3. | "
RIS, ZORBAEEEFT 380C (EBEEIVBVWER) LU 430C. (#
WHEELVBOEE) CMHBLE. IRAROKBEHLT, AT VOAHA a=

Gfo;  [ofo]  [17o] [00]  [110]
5 . : v - "

(a) as-treatrd ’
' As

N\

%y J e 4 5T,
iR In Ceooumes

(b) after heated at 380°C
As

0
5 -

(c) after heated at 430°C
4 As

INTENSITY OF He SCATTERED FROM Asand in {x 10%counts) |

-90 45 0 a4 90 -
AZIMUTH ANGLE ¢ (deg)

B6.2 (NHa)28x L&k o> TRELEE N InAs(001) RED In BLU As I8k 5B
C—-2@EOHMNA ¢ ﬁkﬁﬁo (a) IN#ET. (b) 380°C BLU (c) 430°C .
TmE#E. | ' - o
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45° WCEEL T, In E—2¢ As E—200@EL2RABOANMNA ¢ OB¥E L TH
BLEEREZRSG.2(@)~(c) IKRT. MEAF (X6.2(a)) OHEBED ¢ KEFHK
. MBEOBE (K6.20),(c) KERT, 5T VEBCELLTEST, o-%
45° & ¢=%15° DEIFRMTOY ¥ F—A Y I7HRIC LD Ty THHBT 2.
Zh»S, MBAMORAIBKRFLRERFENZLO2DICHL T, MBREOREIZ»
BOBFLELEREFREI 2528095, 2hid. MBAFOELEmD LEED ¥
—VIREFREABBEEIN RPN L, MAKORE CRILLARHB T
HDH (2x1) @ LEED Ny —U BB hz2e e <{—BLTW?, £z RE
S EFBHEBE (K6.2(00)) & S EFBSEVWES (H6.2(c)) &T. In E—
2k As E—JDBEDOANMNA ¢ KEXESKXENIIALTHI LS. RED
SETH . InAs(001) REORERLEASLVWHME. Thbb. In RTFUEL

As BMTFMUEBEDI>E, EHLH6DLDNEBEHDVWRAADMNEBIIHD I ZLE2REL T,
© M6.3(a). (b) Io. 380C B 430C IMBL 2EB O [011) BRI A 2
keV @ He* £ 4> & AHH U THWMEL = CAICISS 2RI PAL&ERT. BARIRL

4.0

30}

20¢

1.0+

0 A i
4000 4500 5000 5500 6000

4.0

(b) Heated at 430°C a=45° [070] —

In As JAs
3.0 n

INTENSITY (x 103counts)

2.0+

10}

0 A '
4000 - 4500 5000 5500 = 6000
TIME OF FLIGHT (ns) '

(6.3 (a) B6.2(b) BLY (b) K6.2(c) DFKD [0TT] BIAWMFHICEI S
CAICISS AR 2Z b L - |
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EEOIR, COAREATE. REBLELB2BOBRTOAMIAAL bLL—2
‘ v&:%‘%‘?ée H6.3(a) Tl SIKkDE—IMBEEBXNZHS, K6.3(b) TRHHEHEL
TnB. Zhid. 430C OMBICLD, S BFRELCHET 2L 2R TW 3.
In KEBU-LOMER. M6.3(a) £ (b) LTEALTHEST. B2EEHAT
3 In BFORFSHECAETCHBCLERBLT NS, —F, As kB E—2
 OHER. ®6.3(a) TIX K6.3(b) DM 1/3 Lo TG, Zhid. H6.3(a) O
CRETR. REHLEO As KTOH 10 % 25 S RS- TRASNTNEZ L
ERLTWVWS. ,

H6.4(a). (b) 1. 380C THMMEnEREE U0 550 11T FASS 2
keV @ Het 4 # Y% AH U THEL £ CAICISS AR b ART. [111] AEAT
X REBLEO As BTHEOLSRL. B3HO As RFHBRARA LY (X
6.4(a) DWAR) DML T, [111) HFEATIR, REH1ED As BFHBOLHE 3
B As BTFUBLHICRAS (K6.4(b) OBAR) . K6.4(b) ® SitkBL—
i3, Hb.4(a) DZNELY M 2 BEEHSKE L, COZLR. REHLEO

6.0 .
5'0 (a) [111] direction

As S
a0} As S =35 /s‘ \

P e

3.0 A C

0 A i
4000 4500 5000 - 5500 6000

(b) [111] direction

_AsS‘a35°r \

A /’» ')/

_INTENSITY (x103counts)

, In S As
- 10F [110]=—0
' [110]

4000 - 4500 50;)0 5509 6000
TIME OF FLIGHT (ns)

M6.4 M6.3(a) ORMO () UID Bk &) MTIEAMAECET S CAIC
ISS AXZ PV | |
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As RFREG TR, E3FED As RFHEHEH 70% B S EFILL-TEREH
TWBZEZRLTW B, -

X6.4(b) OBWAR»S LD LI, F1EBD As BT =13 S HFH, $2
B In EFLBEBULFERNCHDILETEE., P F—A VYIHRIZEL->T, In i &
BE—sEBHI ALV, EEICE K6.4(b) CBWT In K&BU—2 BEE
KBHEATNS, 2Ozt REEL1ED As BEFBLU S BFH» [110] 5
MPLEMLTIAVT—Z2FERLTNBZLEZREBLTNVS, 2hid, CORET
i (2x1) @ LEED Ny —— U HBBBIhE i L{HEBHLTW 3, o

AHFRICEDBONTE (NH) oS, MEEMEL = InAs(001) 2x] XEOBEETF A
ZX6.5 WCRT. REBLED As FFEE3IED As BEFOH 70 % » S FFIC
ko TEBEIATEY, RESLEO As & S BHFIR [110) SAKC YA v —F%
EBRLTWd. S-In HORAHEBRORMERLDERBNLHBERN AT O LDICEE
ROIEBRBLETH D, |

CHDETNE., Yryr7uburBiERFEEERWEXREF S (SRPES) KLk &
FEORMERB 22 X<BREL TV S, (NH) 2S5, MWEEML 7 InAs(001) REOk

®6.5 AWRICE D BANL (NHa)oSe Kk o TRELES N Inds(001) RE
DHEEET L ) | | | |
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EFANY MLRMMLE X VEECELT 2. THab5, MMNORETIE S
-In & S-As DEFDOREABRDPBH . 360C NOMME. S-As BERIEEE
CHEL. S-In BARSSXENL A5, AFRTBSNEHEREZET B, o

0z au&mu&&mufméos%%a#Abf%ﬁﬁu§@LQWbTmtﬁ

Cfin As BFW. MBICEoT. S & oAs ORASES N, RFO As BFESRE
 DOBEL. REO As BFORTFEASKELT 3. —F. As BT L ORAHY
Sht S EFR REB1EO As BEFO—HAERLT. REB28B0 In BT
t%é?éo%bfyﬁﬁﬁlgﬁﬁs&fﬂ%ﬂiﬂﬁ]ﬁ@ﬁﬁ%?w%&%
CBLT. RER (2x1) MECEENT 5. S BT L3 AMBLOBREEEFH
CEBI N TN NS, s%%kiéﬁ@%zﬁwAsﬁ%wgmwzmSﬁﬁw
REMCEBLBHEREL TV EEAONE,

ZhET. HiBMLEShE T- VﬁmA%#$¢®§E?Sﬁ¥m&®&7
‘ G»EB?UL;'CM%’;@#’S:W’FET%%?]?OX STM. LEED. RHEED Z2 ¥ ZH W TiIrbh =245,
T WTHIE->TLEIWTER Doz, LPL. BHEREICBWTRLREZLDIIZ, CAIC
ISS K& o TZDRFIMBRIF TR, 2D Lid. CAICISS #, REBINBOER
ERBEOERBHOFHLL T, MOFHCHRTEAEELOZLERL T2,

o

6. 3 #

ABETE, CAICISS 2AWT, M-V BRAESHWFBEMEL LT, (N5« LF

BT CLiCL > TABREBLENE S/InAs(00]) REAOWMELZBNL . OO

BRELUTICZ LD TRT.

1) mMBMABEMORERNEL, BRI A RFUBRBRFICEINLTH S,

(2) EORHE 380C MBI B L.,

(2-1) REOERFEINSHKFILT 5. -

(2-2) iﬁ%lgmAs%¥a%3E®AsE%@%70%ﬁ8ﬁ%k$of
Emsha. ‘ | |

(2-3) iﬁ%l@@As&SE%&{&HﬁﬁKﬁ%vmﬂ%%ﬁbfhég

(3) LORME 40C CECMATSE, S BFRELICHET 5.
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UEoBRED> B, (2-2) & (2-3) OBRER. S EFORARBOZMECETRE
HBROBELPSFOBEBRBENTWELOD, S EFOREBEMNEAEENICR
LEDREAFESHOTTH S, £z, CAICISS IZBWT. ATV AHFFAER
HEKOEBEHNFHICESL, REABRABLPOORE»SDAZBATLE LB TE
210, REARABOHEBRLBEDOEERHICERIEMTHL I LEZRT I LD
TE Rz, XPAFELZBLC. BESF VHEL SN OLHBERZLTS B TERL
ZZ b

DA
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BTH SE-LWENBMAECBILREMHEET 1D

o

7. 1 #&

RKETIZ. CAICISS 2AWVWT. EB-¥EXKYPRBECEILIREEHNBEL L
T, Ag/Si(111) B &L T Auw/Si(111) FIHRBENORFREBELZ YT LI A LBE
LABRICOWTENS. BABTHRLLI I, RENEEE - L BENNRE
T&H 5D Si(l11)/ 3x4 3 R30° -Ag (/ 3xv/ 3-Ag) B&LU Si(111)/ 3x4 3 R30° -Au
(S 3xS3-Au) REOMEONTIR, BEKAZ>TR-o &, CNOOREORNE
CEHLTAEBBONZ LOICRD, 2hod V3x/3 RADPBABIN S A7 —
Bil%ae>-&BET (Ag it Au BT) »OLRBZEBAP-TNET D, &
E-dEEANRAEAOBETRECE>T. RERTS. REFRTSEEL THME
TEMBERR I T2 —REDETET. REOEEBETLZLBEDL> 2 EH%
LBEODPEYTALIA ATRHFTHZ L. R-BEREOMRBROBMS 2
DILENRIGE, EEM+ERT2>ATEETHS. AWE TR, REBEDH
WEBBICELEFETH D CAICISS 2HNVT. Si(IIN)REICBITD Ag OB
EBE. V3x/3-Ag BLU -Au EEXBYIEFRAKE () 0oRE - HEEBRE.
BEU Ge DAFOIE XY v VEEBBE Y7V I A AREL. 2B - 8K
DHAREAORTREICHES REHNBE &R L 2.

7. 2 Si(lll) REKXBI S As OBRBEBE* D

@ﬁiﬁﬁ_tt:ﬁ?ﬂ%bﬁ:ﬁ?ﬁ%ébfﬁ%%%ﬁiiﬁbf%iﬁlﬁﬁbfw<i@f%%: |
BECRETS oL, REMNFEOERFRICL > T, MBE Lk BRBEET
CBRERLOLTANAFRICE>THEETH 5. Si(lll) RALD Ag
Stranski-Krastanov £ — RICRE-> TERBMEEZRTRELTLLALSNATNB Y,
EWRTIE. ORI CAICISS BRI L. Ag OBRBMEXZVTAL YA L THEL
R BRBREOBRAXOBEKEFEHEDWTHRKREVWAIRZE .

Si(111) 7x7 HREBLI Ae A —FORBERE THEELASS, CAICISS OB
FHAEBEICHES. 2 keV @ Het £+ 2B T, CAICISS ARXRZ bV % 30s B
ECHBMOMBL CHEL . Ag ORBZEE . 1/3 ML/min (1 ML = 7.83 x10'4
atoms/cm?) THote ZOEIRPEALZEE,S 600C FTOEX OERBEI
MU T -7z BEMIDAE CAICISS A2 b ABEMSERE 500C OBAIKON
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<. H7.1(a)~(c) BT (A~ () KRT. BAXZ FLit, BT.1IRLE,

CNETRBEINTVS Ag DEREFEEOBEANSICUIHIGLTWS. T2bb5,
EiREESEER (300C~600C ) OBE (K7.1(d)~(£) . 2KTHE (/3x/3-
A RE) EEMLLEK 3KRTOBKBET B, —K. BER (300C UT) 0Ba
(ET.1(@)~(c) W 2TRAY—KRD A BFH SR ERENRTMBELHRL
RHB, FOLI Ag DBBRET 5. ARZ MLKALNE 200K — 2T},
ZNEN Ag BEU Si HFLSBASNTER He HT (Het & He®) BHFEL

500

400 |
300 |
20}
Ty
400
wl 1
00 | 1
ol ]
I
47 50 53 56 80 53
~TIME OF FLIGHT [us] N
® Ag Cm ® g
RT ¥ ¥ vV ¥ ¥ ¥ v v ¥
ANAAAAAS WMNMAANAAA ‘VV&S&“VV\
| ORI ® O A
socCc v Vv v v o Y ¥ ¥
1ML 3 ML . 10ML

M7.1 BHEES ()~ () BEBEY (@~ () 50C OBBILBEYEHMAR
CCAICISS A2 e HARZ ML (a)~(c) BT @~() & (&~
(1) BT ()~ 1) KRLE As OREHEOBKABIHEL T 2.
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TNB, Ag LHESLARZ ML BEEABE, BVE—20BAL &V ET
FLMF—RlOTo—- L BESALGN, JTU—F2BEORTRIBRESECC N,
BALTWRZ BB, SIVWE—20WARRED As RF»5 D 1 HEELIC
k260D T. Ag D2RAHEHPBIVIRFEBEORED Ag FFOE L ZHAT S,
¥ TOU—RGEEOHDIZ. s DEOHE»PSDZEHEICLDZOBDTH S,
LSEHELCIE. TEHLO/NARKILL IEOXARKILC LD DL 2HUEDORAK
HDL2bDLHBHHM HECBIZZILF—BECHIAMEBEELERT S &,
U —REBEBECFELTVWAQREEDSEHETHD. D5 A TOESEHE
Tit, KAKRELSECZES dre BELRZIEIL, KVKRELIXNVF-2BEK
T3, LESB-T, 7u— R #E0RPOBSBER. 2 VX —RRCHADT
PHEX drr OEEPUL A OBOERBEEE C Al TE. 22T KT.1(f)
ICRLELDIC. L & C AR MPLVOBSBES»SRD. L % ML OBEN
K. C *EREEFEOHEMICBREL L, SVWE—2iCid L DiED Ag OBICHK
T370— REBEOEDBER-THFELTEBY, 2O A ODBICHXRTLIHEE
2. F2OM C KHATZLRELTRD, INVWE—20BPBE»SELEINT,
L RO, COLEOHABRKIE. ARZIMNOBEELSBEORREOAIIKRE
$2E5% At OREBESTAKENLZBTARZ NLOEEED, A DBOD
ABFEELTVWBEARI L EHETRCLICLORD L, L OBMBEIENTHE,
[3xS3-Ae REO A BER LML 2RV, £, C 3. EHEE 500C T
Ag % 60 min BB L AREOEEBRFEME (SEM) BOBRICLIIBREST NS,
L & C BEBMICRDENZDT, Ag DEDOFEHEE H LBOKMEE N
LB, RO2RPSRKD SN B, | |

’D\td =L+HC(’VQB/,’))3D) (7.1)
C = Nzxnr2=NznH2/k? (k=H/r) | o (1.2)

2ZT. D REEEE (ML/nin) . ta REERM. v v & 48 D2RT
HENLID Ag DREEFEEORTHY, k RBOEHNEE H OBDO¥EE
r KT THB, X (1.1) BWHBLE s DBRP2RTHMLEEZWAT D
he DBOFMICELWILERLTEY., X (71.2) RBOERHAERIBOMEER
LREBOEWHEBLOBIZELVWZLARLTWS, 8. N 0BHI. k PB—
ETHBL LT, EEBFHEME (SEM) BoBR»SB/ONEZE k=0.008 2H
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NTHiofke ZOEICLTRDBNAL, L, C, H BT N ABEHM ta
- oEErLTTOy PLERREERT. 2()~(d) . HREES. EH@. 40C .
540C DHAKXONWTRT, L OBMEMLEHZ L. 540C T, 2REMH (V3
xS3-hg RE) O Ag OREH LWL THZOKENLT. RETHR. 3~ 4 UL T
BB, Tk BOMEE N KBV TH, BRATEE-ETHIOK

RT 440° C 5400 C

_mb@ o 2 o0sp

¢ , |

g 22 i .M“
({e] °

511 L, L

z [ PO ] 2 ] P

-0 ..60. 120 180 10 20 30 10 20 30
. DEPOSITION TIME [minl '

[97.2 (a) Ag D2 KTHOE L, Ag DBO (b) EREEE C (c) FHEE H
BEU (d) BEE N O A BBEBREKEE S
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HLUT, BRTIESOMBPICEF ML 2%, BHEICEISILTWS LB
. ZH&DIT, BREESY. BRAEHEGCEREHEBL TR As OBRARORK
ABEHX-THED, BEM L, C, H, N ORBEE{LEMBIT2cLIC&L. B
REEOBR 2B B TED, 22T, A2 DEDEHNEHX H, FHEEF R,
HERE N, EREGEE C 2, B t 12 C~t?, R~t", N~t 20, H~
tT DEOICEETEZLTEE, BH B8, n, o, v EEBBERLDODTIAy T4V
TJIZEYVRODZEBTES, MT7.2(b)~(d) DEBBRAMIAv T4 VI DHER
THd. M7.2(b),(c) WBWT. TAv FAV HBBPEZSOMBPICIBLWTERER
E—FHLTWEWDIZ, CAICISS ARZ M LVICBWTHBEEERE C AL Tw
20RH2BELUELEOE (ZOBAEH 5mm) THY, ChUTOBR C LHAMH
FELsRVEDTHS (K11 (1) B28) . |

B7.3 k@ADL ICLTRDEEH B, v, o, n ODBRELFMETHS (n
KOWTIRERTS) . M7.3 2&2L. BT v OMEIE 430C UTOREE
CHEIIC B2 —EME 3/4 5. 430C ~ 530C O HEEBEEMEELE T, 530C KL
LOBREERICE TS —EME 1/3 KEBLTWBILBAH B, 1D n, &,

B EOVWTHHROEBBBASN DS, ThS5DIEHIE Ase DERBRROBERXZRY

"B THY, BEEHESBLEEEEBOBAKOVT. TASOREERHEL

t?%%uTkﬁ?o ,
E mhﬁﬁﬁkbﬁé%ﬁﬁﬁ@%ﬁ%ﬁﬁtéoK(TU,Ui)m\ﬁ

ME% C~t?®, H~t", N~t"2¢ AT 5HL. t DI|BDO—H P 5.

| 1.0

' (a) o8l I (® ° 4.
3/4 . —————— ® ® 7 h i ° ®* n

1 | g‘Poof——j 2/3 lo———e—— .

i & | osleo- |

1 - / 4 | i | .\ ]
1/4 .G——é———g \6’-—-—-‘ 1/3 L o %

0 200 400 600 800 0 200 400 600 800

1) g

7.3 Si(111l) R\@ LD Ag @Jﬂi%ﬁﬁﬂ;ﬁ@%btfib@%%ﬁ Y. no 8, 8 D
BEKEE )
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l=v+B8 , B= -20+2y DEFZEVEIN S, BETREOHEEIRMICKEFELET
—ETHBDT, o=0 2LRicKATRE, B=2/3, vy=1/3 =2 bh, XT.3
(a) DERL—BLTVWRZLBSHPD, 2O BREREFERHICISVWTR. X
T.4(c)= (d) WHERANICRLELOICEDOHRENLEY T, BAOBOKREIHBEKX
TO2REOBRAE LB LSS HLPZ. ZhiIIHL T, MT7.4(a) = (b) ICHEKXRITR
L2 ARERBS/NERBZRBLTERRELTWL (FAMTIVMEEK) 28,
Bo¥sEEeEticEHI L., BOEHERIBBMOFEARTHEHRTIIRAROKAT
HBZLB. KROBIWICLY DD,

BERCBIZ2ERBEOBHFDOED, ROAF—1 v ﬁﬂﬁm%&mbto?a
bbb, M7.5 CEHAMICRLELIC, BRERKEBIZ2EO0HDBEYXOEBDER
ricTaaHIz. BLEBEOTEHERE R (BobhoBMoE#) TA5—) v Iy
L. BERICEKELRZVWOLESDONHMEE G(r/R) TRIZEMBTEZ LTS (K
7.5()) « BERICBIZBRBRETRELBLOERLBExOBOERL IMELUE
Y23+ 3 (X7.5(a)) DI THd. 22T, ¥B r OBOH Nr) LBELED

LOW T HIGH T

- (a) 4

(b)

7.4 EEESR ((2)— (b)) BLUHBEMAH ((c)—(d) KBWIF 2 Si(111) RE
L+t Ag DBRBREROBRADEAK
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(a) Rl , , (b) A
R )
~— NsNsN y |

R2

r/R

7.5 EBICBITS Si(111) RKE LD A DBRBRORA S — Y VY I/REERT
#AX | | | .

EHEERE R 3.
N(r)= R-2¢ G(r/R) R | o (1.3)
R ~ to | | | C(71.4)

TRENDERET D Nr) ZAVS L. BOEBEKER C, FHYEX H, BOD
HEZEE N BRATREN D,

C= 5 clrydr ~ § oN(r)dr | (7.5)
H= 7 H‘(r)c(r)dra % kreN(r)dr | (7.6)

N ~ R-2¢ | - (7.7)

A=)V IDEEPS. PHEH G(r/R) C:Ob\fikiﬁbflﬁﬁ?éo

09
Yo

¢

G(r/R)d(r/R)= 1 | | (7.8)

e R(7.4) & G(r/R) RBECEELZNZ RS, BOEE r IRATE
xh 3, '
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r~ t°® . | - (7.9)

::?pﬂ(mm~WJ)mﬁ (1.3), (7.4), (7.9) ZHAL. X (7.8) 2
Be. B=n(3-2¢) , v= n(4-2e) , 0= ne BASNZ. CNSOERE,

EEEEBCORFICB LV TEELE, 1=v+8 , B= -20+2y OEBEEANEZZ

L LiED. TRTOEMEML LHSTE, 0=5/8 ., n=1/2, B=1/4, r=
3/, £=5/4 ERE B, CHOOBRE, RT3 OEBRBREL(—HLTEY.,
ERORF—Y Y IBRMORESEL W BT B, B B
C nB EM o0 OERMABHIEENTR. RROETFALFEALEEL. 2h
LEBMRLO Ty FAV I ok (HT.2(d) . '

 dN/dt = A - BR2N = A - B t"N - (7.10)

CZT. A BEBVHOEEAEE, BRZEFa7y Ly AEERE (HBHRE
CHETS) THE. COLSIELTROBAL n OER, R7.3(b) KRLE&
212, ¥ 1/2 THY, ZofR. FAPTNIERCE T > EROLERBH O
R1D L —HT 5. o | o

ZDEDI, Ag DBOREDORRIX 430C UToREBEHEE L 530C LEDR
BEEBLTE- A< BRBCL. 2LT. GEEERCTRBORUE/LEFEL
DBORESHBHEATIREORRTH). BEEESTIBRREIRr—Y ¥
IEHBEERL, KERBB/ NS ZBERELTHEL TV D, BOBSEEL
RCHAL. BLBOTHERIEEMOT IR THAT 2REORRTHE LS
HopLiof, COZLE, BREMBTIE. Ae OLBEESERCKEL, K
EOMBIC A DBOBATRL . RECRRLE Ae RTFREELRBICE
BLTBOBCBREEA, BAOBSBILERELT 0L T, ERERRT
. Ag DEBEESNESL, BLOBYOLUBSHEERL, BoAKk (2a7Lyt
V2) BREARELTVWAILARLTVS. B, 430C~ 530C OHEEE
i, A BTOHBSRELBEL TV LEASN B,

130C UTOBREEROBRREE. RENCREBORERR TH 5 5,
T3xT3-Ag O 2RTHEHSHHES N D 300C LlEOBEEE L BROFMESHH
EN3 300C LUTFOBREMBE Tk, RECRKRLE As BT 0L 2%HIS LR
STV EWBRREND, COTLERTRBERZUTICRT. W7.6(a), (b)
&, (a)Si(111) 7xT REB LT (b) 73x L3-Ae RELIC g £ FRTAESE
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TOTAL AMOUNT OF Ag DEPOSITION (ML)
1 2

0
4000

(a) Ag deposition onto Si(111) 7x7
at R.T. ’

3000 -

2000

3000+

SCATTERED INTENSITY DUE TO Ag
3
S

2000

1000

0

0 | ] 360 660 900
TOTAL TIME OF Ag DEPOSITION (s)
CR7.6 (a)Si(lll) Tx7 EEH LT (b) L3x S3Ag BELEK Ag AEETHES
REED Af BEFHO0 LARAOBE [ LSEHRAOBE Iy ORER

R i 73 1 | o

RO A2 BEFL o0 1 AHIELOHEE I. “2EHIOEE Ivn (FARBR) 0XK
EREEGEEATRT. COREIR. CAICISS AFmAsREICH L TEEICRS, 2
keV @ Het 4 V& AHL TiT-oz. BRSPS V3x/3-A¢ REDHA. FEHED
B In i3, Ag OERBEOHME L bIC. EBRD Si(11l) 7x7T REDOHAICHAN
THHEBCHEML TV, ZEHEOHEE Ivn 3. Ag OBOEEBEBERILATSO
T, 202k}, V3x/3-Ag RE LT Si(111) 7x7 REWCHANT, MR L&
Ag BT DUEBBBERETHD1D. Ag DEBRRLEWVWZEEZRL TWD,
CZCTEELCLR. ULOBHHERS. UTLIALABEOT —F7ILbLEIN
EHOTHD, Ag DEER#1EDED., BRBEEATWU RV T2E, F—IBREL

- 107 -



(@) 40°c [ () 430°cC T 4$r ¢
o o E ~ f0mh 1

g 8
. L 9
i j
=3
1
T
L2
=X
)
]
T

COUNTS

47 49 51 53 49 51 53 49 51 53

- TIME OF FLIGHT [ss]
B N O v
4% Cc Y VY Y Yy
' 00000 _S
1ML 123ML 123 ML

w)@%%!Vﬁﬁ@ﬁﬂmxmmmsx&¢bwo%z&ﬁb»(MWwW
2 ()~ (f) WRLZ A OREHBOEXRITHIEL T 5,

ij‘gﬁﬁg4wtn?mé:M)39%%‘w)5ﬁ@3%ﬁ&.ﬁxv(w

LHBREED->TLEIENS2LTHB. HT.7(b), (c) W& EiREE 430C T
Ae % 5 AMEBELAREO CAICISS AX2 hATH2. REER (R1.7(0) &
EEEEDT 5 % (KT.7(c)) £ T, CAICISS ARZ P ABELTBY., ES
BBALTH-TH, REBEBSBHBMLLLIELL TV ILERLTWS,

AHZEICBN T, CAICISS AXZ b LIc B B SEMEMBICEE L CRIFL 2
FHEIE. BRTHEEET 285 0SEHAZRBHCHALZAICAERZY
FETHY. BRROBRKEBITTBFHLL THNRTFHLEES . |

7. 3 RE-FAGKNRRATLETORTRARORE - R BE Y

BURENOBRTFTRKROREBELBIIRARTORBVNC ZOHMBLEY

Trcrld, RELERSLERTIEREL T, F-RBEAREOKERBILC
&% MBE MEBEDERLI D%, ISI 70vAKBWBGHE BHTHKRE
Vo BHFETIE. V3x/3-Ag BT V3x3-Au REACEFRAZEABRE - Bl
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HELED Ag BLU Au BFOEMEY 7L 5 A ABEELARR LUTERT
EORBREVNVRNREB 2, ‘

BABTANE LD 10, L3S 3Ae BLU L3xd 3-Au REOME IR, BAICH
S>TRo, ThEoDREAIDEBABICEALTARSBONDZEICHRD, 2h5D
[3x3 REDBABR I A v —BWA2L->EBRT (A T2 AuBTF) »
SRBIEBHPoTNEN2, ChoDREIC H (EFRKE) 2HBBELD L,
7.8 BLUMT.9 KHERABPIZRLEZLEIIK. RAOEZERFIIEKRENEH L2 L
3. $abSL. 338 REOBHA, HOREILL->T, REOD 4 BT

(a) Si(111) V3xV3-Ag - ' Ag

&\\g\\\\l\\\@ \\\\i‘\\\@\\\\\\\x\g\«\{\\@ \\\\\\\%\‘

EXPOSURE TO H ‘

(b) Si(111) 1x1-H + Ag clusters fc=~0.14

X7.8

i J 3k 3-Ag REOD OH JBEIC
CkoMEEL (@)~ (b)) B
HEATING ¢
‘ U HOBBICEZEE
(c) Si(111) V3xV3-Ag Ag ((b)=(c)) &FRTHER
\\\\;\\\\\\\\\\'\j\\\\\\\!\K\\\\\\&\K\\\\:\\\\\g\\\\\\\\\\\}i
() Si(111) V3xV3-Au |  Au

.\\\X‘\\\\\\\\\\\\\\i\g\\K\\\\\\\'(\K‘\\\\i\\\&%\\\(\\\\‘/\R\\:

EXPOSURE TO H i

(b) Si(111) 1x1-H + Au (disorderd)

‘ Au
® 2@ © eeee © @ : :
x\f‘\\\\\\\\\\%\\\\\\\\\f\‘i\f&\\\\ﬂ\ﬁ\\\"\"\: s X7.9
HEATING l S 3k 3-Au REO H REFI
, e . X
(¢) Si(111) Vaxva-Au A L BBEBEEWL (@)= (b)) B

U H OBBEICX 2EE
(b)=(c)) #2RFTEKXK

- 109 -



(K7.8(a)) BERLBWTOLTHO Si FFLORALYSNTRELEEKL,
CHALT AL BFOICSFL v s TR5— (FHBIIM 4 HFE) BT
5 (M7.8(0) . COREAMMT 5. HSBEL., 2925 —RAMLTHT
T3x3-he MEERRT S (H7.8(c) « ZORHBROVTI. Oura 519%

TOF-ICISS HEZ AW TRAKROERERWEL TW 5, zhicxd LT, 4 3x4 340 R
HOBA. HOBRBICL-T, REO Au BF (K7.9() B2F7 A2 —%FHRE
FORMFR2KTMEELD (H1.90) . 2LT. CORBEMMT &, R
 BEEL. BEFCEILTOR A BFRET L3/ 3k BEERRT S (X

C1.9(0) . COEILEB-LHUENEREAD | ORE - BEBR B 52K

BFOEG% CAICISS K-> TYTAMEA L 8EAE2TT> k. ;

CORT.10 . S3xS3-Ag REB LU N B AZBTEEL 2ROREICHL T,
2keV O Het A4 ¥ &AMU. Ag BT &-> THAS AL He MF (He* & Heo)
DHEE CAICISS MLRBLOLTA o 2EBO 110 FRCBLWTELE

THELERETH B, V3x/3-Ag READ H J’RFE . 1 x 1076 mbar KEFH
SHT. KBEREOMH LS Ton BN TRPNEY VI RT VY TIZAV M E
1800C i 10 AMMML. ATFRARE (H) £FEFRAE (0) CHES ¥ TH-

Fo H; OBMBIX. # 600 L (1 L= 107° Torr-sec) ML TW2. H OBIBE,

N
o

St(1 11) V3xV3-Ag
'AFTER EXPOSURE TO H

N
o
¥ v

i
i
i
?
-/

e
(4]
¥

-t
o
T

INTENSITY OF He (He*+H&)
o
(4]

SCATTERED FROM Ag (NORMALIZED)

C\&o80A
o0 ®

St FVRT T VN Py PR |

0 20 30 40 50 60 70 80 90
INCIDENCE ANGLE 0. (deg) |

i
i
i
i
!

o
(=]

®7.10 < 3x4 3-Ag 2%@:54:0 i %'cﬁ?&ﬂ)ﬁﬁki‘oh‘é Ag E%fasb@%ﬁzﬁaﬁlﬁ
DAHH « ﬁkﬁﬁ
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LEED N&— i3, V3x/ 3 NF—=vpd 1xl XNy—Vi2ELE. ZORRIZ

Qura S5V ICLE2EEREILSC—H LTS, M7.10 A 2L, /3xJ/ 3-A8 KED
BAR. A BEFLo0BEEER o 88 12° OXRELODPTOVOAETOLRE
AL OBEMAEILLERL T30 HLT. H BHEORHADHA. Ae ETH 5
DOBELEEDS o WL THECELLTWR B0 d, ThbE, Ag KEFP
CSOHEEER a A 227, 40°, 58° BLU 18 [MHETEXKELOEELEL
ZERLTBY, HOBRBIZL->T Ag BRFD V3x/I BELRIELRLIBEBEICENL
E2eaRBRLTVWS. ZNSOBAROMER. Si(1ll) REEXERLEZ As O
EBREEKICHTIRABOAEREY (KT.11) CHALNIZBAROMNEL X< —HKL
THEYH. ZoHfs Si(lll) ERE 110] HFRECBWTHERALOH > ke O
WIRR (2725 —LBR) CHELTWVWRZEBSD B, 2O LhH, XT.8
(a) = (b) KARLELDIT F3x/3-428 RED Ag ETW. HARBLTSBZLIT
EoT. THD Si FRFLOHEA2TONTITOMNBLSHHL., BWICEALT
2IAY—HFEHT BB D5 (THO Si REIX H OBRBICELY, 1xl HE
WERTSE) . HEBHEOREL(LS J3x/3-Ag EEHOBADOLIKHEMTR Y
Did. A RFDZ A5 —DFA RED Ag EFOARLGTRATO Az HF»

g w > o
o (=) o o
L ¥ ¥

3

INTENSITY OF He (He*+ He?)
o

SCATTERED FROM Ag (NORMALIZED)

o
o

0 10 20 30 a0 50 60 70 80 90
| INCIDENCE ANGLE 0. (deg)

H7.11 Si(111) RE LB L Ae ORBRERICNTHHT.10 & AKO OHE
s , , , |
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BOMESEMNE N LD THS. H BEZOREEH 800 K (2 NM L 124 T
Ag BF2»50HEABED o« KEHEABET D L. R7.10 OV 3x4 3-Ag REITH
TERBLABROERSBONE, OS5, MAICKDE BHEL. 252
S—HAMLT, O Lix/ 3¢ RKECRSD (R1.8(b)—(c)) ZLBHH 5.
A BFOREBBLTOIEITEDLSLV. ZThiE. a=90° KBTS g BF2D
DHEBES §HRE - KEOCHRTALTHEILHS5AHB. 2O LR Ag B
FORYS B RECLD7 IR —LOMBTREZN TSI L A BKT 5.
R0 EBVT. a= 12° OFRKEET L. Ag BT 45 OMEBEER.
3xM3-he REOBAC BBV OKHL. | BHEOREOBACRB . Zhid,
L3x3-Ag REOHE. COUERBETR 72 —A PV I7HE (KT7.10(a)) &
STHHBESBDONZDIIHLT, Ae D25 —BEREShdL, 2725
—ORE Ae BFOMBSNEINEDIEY » F—o4 v I7HR (HT.100)) K&>T
BABMESBOON DD THB, Z2T CAICISS MZZ O a=12° OFFKCE
CEL. A BFooMEBEARESRL TRAL . |
®7.12(a) . S3x3-Ag BEARRT H: 3L HIBHLASS, kdo
CAEH»S 2 keV D Het A A Y &AL T, CAICISS 2RI P % 30 s TLILH
MABLUTHELEARRECTHZ. COMETIR, JLUHIT 3 x 1077 mbar D Hp
(BFRAE) 28AL. BFT (RPCRATRLEERHIC) H & HICKRET
ZLEHERBEAOMBCBEVWREY Y IRAT VYT 47 A M aMBALE. AR b
MeHBENZ2O>0EERL— 2. BPRRLELIK. ZhEh A B&LU
Si BF»S5HME SN TL 3 He WTF (Het L He®) WkBbDTHB (LUT. 24
Zh g ¥—2. Si U—2LWE) . g =2 QBBRT 1 IX ¥ FEMMT 2
CETREMRLTEST. /xS 3-Ag RECI B, RRELZNI LBHPE. 74
SAYMME, A C— s OBBEREME L LICHALTHED. B L3xS 34
FECRETECLBNDB. A E—2OREOBWA L 3x/3-0e RED Ag B
FES (HCTEAD) 827525 —ABEELL TV BEEBEABL TRL
T, | - . | | -
33 30 REOLTO A RIB 2925 — kT 5L ToL. £TO Ae BF
BT R—A Y IHE (H1.10() 2RI 2D, ke U— 2 OBER 0 L2353
FTTHHH, MT.12(a) Tk Ag E—20MEIR 0 FTRBHILTVAEV. Z0OH
HELTRDASBELSNG, (1) RELREFEOAT » 70 & > 2 RS
FHEETEDT. Z0LI2ZXRMICF Iy Tahk g BEFBH2LLLARL,
(2)F9ALTHEI IR — 6 HREFICE->LWIL A BFSH5TH 5D,
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RI7.12

(NORMALIZED)

INTENSITY OF He (He*+He®)

SCATTERED FROM Ag

W FILAMENT ON

(a) o l T=RT.

Py,= 3 x10 mbar

it 2 keV He* [110]

omm——
oc;;;;&m

) \\\\\\\\\\\\\\\\\\\ s;

TIME t (s)

(a) 3%/ 3-Ag REW H: BLU H 2BHLRVBSBEL BRI C

AICISS 2R ke (b) H OBHIIES Ag ¥ — 2 BEOBME/LORE
BEEERE. (o) MO OBFHLSBONE H ORBEEEES n LBl

EEEH < OBREKEE,
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()25 25— ORECHEFELORMH 5558, HIELCHET 5 e BT
Py F—AVIHRERTIBZVES D, 4) 25X —DRED Ag FFX. ¥
F—d Y IHREZIRVDOT, 2T R5—BMS<, BBSVHEIIE Ag U~
S OBER 0 1A S0 | o .
7.12(a) LEABOBMEEZNL S>PORBBECBN Tk, B5hk Ag €
’mamﬁghmaﬁﬁﬁkagzum>um?°bnbmﬁﬁzmg KOEE
ﬁﬁ"ﬁhézo“{uﬂ VT & D, '

deﬁ/dtéln(bea)énéﬁ' S (25 5

rzT. On R HARELAEROGHEES. t 13 E ORESEBLTHE 0
WA 7 3 HOBRBOREER. « B HOBRBOERERTH D, Ag E—2 D
ﬁﬁuwmmﬁr%énéo’ T

L -a0rs+bOc-all-0wt bkmOs (1.12)

::?ysramJﬁwwmgﬁﬁmﬁﬁmﬁﬁmmﬁ\epMAgE¥@¢5x*
- DEHOEHEHEEERTHY. a. b GHARYM. KRR —FKFICHTE
Six3hg REORERFEEOL, b & A RFO2 525 —OFEHHE (b 0
MECOVWTHERTZ) THd. 2EHER. LTRRE Ag BFOITRAI—D
HRELREORFELCLBFE5ERL TS, 05 i 0,3 & 0u=1-0,5,
6ok 6c k/h(1-0,3) = k/hOw OERICHD. R (1.12) LS. Ag E—
CVDBE la B 6w TEBTEZOT, M71.120) OKRRR (7.11) TRET
E30THB. X (1L11) & 1 & k 287X —5 L LCHT.12(b) DRERIA
APT4y PEEEBERERTIZ0) CERTRLTHSE. 5L TROBNE 0
Y ok OBRBREMEERTI20C KRT. COERPS. ¥ 700 K P ETE. 73
mMAgﬁﬁawammﬁﬁamzu<ﬁmu\momﬁukﬁmmmﬁgmﬁ'
BICHAT B2 LBAD B, | ‘
HOBHEMEELTE2TO Ag REB I RA5 — aaotﬁﬁégﬁ¢?awxeM
'mabcﬁémimmmsz«ﬁb»mﬁ@%&%@mw@)mm¢¢m%m\@$r
RERHTRENEBL L SHEBENE. A U~ 20 RBRIMMBBEL L LICHAL
TVNB0E, MBI E-T ke D2 TAS—HARUT, O L Ix/3-Ag WiIZ
RoTWBBEERL THA3, B o -
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 X7.13

INTENSITY OF He (He*+He?)
SCATTERED FROM Ag (NORMALIZED)

e
©
¥

T =840 K (in UHV)

,(a) 2 keV He* [110]
—
o ;;;m

START OF

HEATING !

\\\\\\\\\\

%355
%

-300 0 600 1200 1800
, TIME t (s)
i 2.0 1.0 r Y ’
= (c) - E- -6¢ ., (d) 1
) < £ .0} \q '\28i01e\!
12F 240} 052 = N, ~ P
x ——1"x s T
L o > £ _[32502eV Y
L 00 0.0 T 15

300 0 300 600 900 1200 1500 1800

“TIME t (s)

() AE P2 25— % b REAEET TMMU 7B OBMAR CAICTS
S ARZ ke (b) MMICHE DAL € — 2 WEDBRE (Lo EHRE K I,

(c)

X b)oBr»roBonl: As DIVFIAS—DODRBREEEN 0 & Ag

FFORREEEH v OBREEFN. ) o & v OTLZYAT Oy

Mo
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'13<]7.13(a) & ra}ﬁm&l}i%:{?zrs K ::»?5 843 K T TOWVWLK D OMAEBEIZB W
TiTof. Bohi Ag E—2DBE L. ORME/AZRT.130) KFRT. H DO

BEEEEEN « OBBEKESE (K7.12(c)) »5., M7.13(b) OBREBE MBI

&2 HOBEEI+SsBENZI L2500 T, NI 13(b) KBTS Ag E—JDEE
Ias @iébm;t H #B5 %Lﬂﬁﬁﬁbtﬁ@kiﬁib\f Ag RFDISAS—B3EEL T
b\<3@ﬁ§:§‘b’fif\ég Ag E—2o DMK IAs DOBEELIR. &@@Eﬁﬁﬁk,
ofnaﬁfg%a

- ~d@c/dt = pOc + YO ' ‘ o | "(7-13)

22T, B AR BFDIIRS—OERBEER, o X Ag HFDITAI—O
CHBOEEER. v B A RTORROEREN (R7.13(0) oBEHEHOBRERM
Tl AR BFORRVBETERZN) TH5. 0c d Ag C— 2 HBE Tas LBEFES
wonszte M RTFTORBVEREY v+ THERTS (6,3 + h/kbc =
e ") e, K (7.18) & p & v ENFIA—FLLTHT.13(b) OKR
KRAF 74y PEEBILBTES, ZORBBENAMT13(0b) KERTRENTN B,
ZALTRDENE p & v OBEKEHEERT.13(c) XRT. FLZOTL =
WAZOy bEETI3W) KRT. COFLZYRT Oy bS5 Ag BFO2 TR
,ﬁ—o)ﬁ}ﬁﬁmﬁ'&{tlmv#mab’c‘z 8%£0.1 eV M, Ag RFOEROENLT
CRNF—ELT 3202 oV BRTB, CNSOMEI Ae %*aam@§;$;u#~
2.95 eV T .

R, A BFO I 25— DFEHEES % CAICISS ik > THIEL 72 HT.14(a).
(b) . ZhZh V3x/3-Ag RKEE& HORBIC & > T Asg DIIRS—BEL
KRED CAICISS ARZ h W THB. ZOBERE CAICISS @ﬁ&%%‘:ﬁ*ﬁ%ﬁ;i&:ﬁ@r
YO, 4 A VIR -1.4 kV OBEANML T bAS, Ag ¥—2 L Si ¥—
15, ENEFNATYLRRBETFICLZ 250 — S ICHML TWS 2 L 250 5.
2 keV BEDOZRILX—D Het 1 F v id. REA»SALBALTHEEhS L, &
LAY 100 % PRILZNZ IO ZLBHAONTNEDT, A FVILEDE—2IRE
RBORFCORERL TWHWDE, 2AT, L3-Ag RED Ag KT L. Ag DEJE
HEOBRERED Ae BT - TZhFhHEEIND 2 keV D Het O H{LER
RIZIZEL W EBSRIED CAICISS DERIOS53p>TE. LEN>T B
T.14(a) & (b) DAAVI LD Ag C—270BEEQLRIR. AMRALEY S2BRE
b BRFOHMORERLTNELEATEN., U2 OBREHEN 4 : 1 ZOT,
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1000 [ (a) Si(111) V3xV3-Ag 2 keV He*

Ll

Ag (ion)

-‘:E- 500 - (neutral)

o

- Si )

2 neutra

= $i (ion) (

b |

8

E - (b) Si(111) 1x1-H + Ag CLUSTERS # # t |
z .
= Ag M el

=z 00r (neutral) %

Ag (ion) 1} o; (fon) (nev.s:tiral)

—

4000 4500 5000 5500 6000
TIME OF FLIGHT (ns)

X7.14 J3x/3-Ag REBLU HEBEHEEBEORED CAICISS ARZ ML, MEEIC
LA KV OBEEHNT S LICED. HEAA AV EHIATHRTLED
L 7. - N

3k 3-Ag RED Ag RFMB I I35 — k422l &>T. BRE Ae RFOH
K VA CHZ AP, BD 34D A RFRREATO Ae BT
PITHB, 2HLT. Ag D2IAY—DFEHNBE RN 4 BFE (W 74) TH
BEBADPDB. ZORBEIL. Yoshinobu 5112 kB ST L K BHBER YL X<
—H LT3, |

J3x3-Au BEE HICBHELEL S0 Au BTOEB4HERL . K7.15 i,
S3xS3-hu BEAE B CBHULLED LEED NP — VOB THS. H, DBHE
BE 1300 L € HIKERTBELAEBZAREE V3xv/3 ORI ARy b E-> T
CBONRNY I TIOVRBELR-,TNES, H OBLEELH 2200 L L THMESE
Br. LEED X&— 5 J3x/3 Ny —vipd 1xl NF¥—YIELLTVWEI LD
Ghb. Tl 2O ELF. L3x3-Au REICBWTIX V3x43-Ag REDH A
(# 600 L) WHARTE W H, 0EHES H SHARE TS ELT B L &R
LT, @E 600 KT H CBEL B, SETOBAICKAT, & 1200
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EXPOSURE OF Si(111) V3xV3-Au TO H
R.T. 640 K

oL

X7.15 J 3x/ 3-Au £HE% H
CEBHLEEEZD
LEED X% — v D ZE AL

LAz Ho OBHEET 1xl X —VIZEALE, COXREAX2H 800 K 12/n#k
T2, Ixl XF—VIRTD L3x/3 N¥—VICRE->1. LEED X% — Y DEEE
EHS, H: 0OBHEODEBHZLDND., HBHEICEL>T V3x43-Au FED Au B
FBEDEHIT /3x/3-Ag RADHEALBEAL THdeEBRBEEh 2. EEIC
BZ-o-TW2HBIR V3x/3-A¢ RADHAL L EL->TWBZ M. LUTIFR
$ CAICISS IC K 2EE» S 2D 5,

B7.16 &, ¥ 3x/3-Au REB&LFZN % 640K T HICEBHL 2% (H, 0B H
B:~1200L) oREICHL THT.10 L ABROHFELET -7 Au BEF» 50 HE R
BED a KEHOKRETH S, /3x/3-Ag KADBALIRERY, HEABED o
BEHRI HORBCL->-THIVHEFCELL TV AN, BIZ o BAEVWEZA
Tk M7.10 ICHSND L RHEFLZBESHOL TRV, CHZep»S5, HEH
BOREMICEITS Au RFRIXTHLBELLSTIIR2RTOBERETE LR
LTWnWdZeBodd, 2Oz eid. M7.14 LRABOHEL2IT-o--EE (K7.17) .
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7.16 3xJ/ 3-Au RABLV H BEEOREIC

INTENSITY (counts/20 min)

INCIDENCE ANGLE O (deg)

DAHA o KEFEHE

000} (@) Si(111) Y3xV3-Au
Au
{neutral) 2 keV He'
2000}
Au (ion)
L Si
1000 (neutral)

Si (ion)

30001 (b) After Exposure to H at 640K

Au
{neutral)

il e

Si
{neutral)

20001

1000+

Si (ion)

4000 4500 5500 6000

5000
TIME OF FLIGHT (ns)
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‘Auﬁ¥u&54z/®@ﬁ%§ﬁH@ﬁﬁmﬁfzkb&m ZEHDLIB B
Ek HEBHULERT, a=11° HEOT7+—#Y Y /R (H1.16() K& 5

ﬁﬁ@i%j:zﬁ'y“n-—mtzo”m\ém; Bea% a TOT7x3—AYY7HR (K
7.16(b)) & @%ﬁgwiéku%%bfv\ét&)*ebb Au RF OB (/3% 3 :
i) BEANTVNZZLERLTNS (K7.9(a)~ ~(b) . HBEBORE%MET0
Kiom#L 28T A RF2P508EEED o KFHELZAET L. K7.16 O
S3x3-hu REEHT2MREABROBRESB/BO L, 2O LB, MBITED
HBEEL. Av EFOEKRER zekm%:bz‘ﬁﬁi%{tb'c‘ 7co> J3x43-Au Eﬁk
K2 (R7.8(b)>(c)) 2P 3.

Eibo a~n°®ﬁnk(mmﬁsﬁéﬁﬁtf\Elﬂ&%&ﬁ&@%@%ﬁ']
MEET - R ERT.18() RT. FVYIATFTYTIATAY P EMBLEDS L,
A =2 0BEBEREBIL TV RS, B & /3x/ 3-Au REKHREL 2025,
Hid /3x/3-hu RECRET B L8405, 2L T Au E— 2 MEOWAE,
S3x73 D Au BFEHS H OBRBIC Lo THE N, EHRFZEMCE/LL T
BEERLTVWD, ZOLOLBELERLE40 K THWYW. Bo5hk Au ¥—2 0
EOBMELERT180) KRLE, F3x/3-4e REOBA LB, RBBES L
RTBEY A C—2BEOBAUTLAELLZ-> TS, 2O LR, 3k
[3-hu READ H QBB ABRERLI AL — 4 L 3xS3-4s REOBE I
HARTRE WS, V3x3-Au RECHY S Au BT L FHO Si BFLOBATH
ME—H S3x 308 RERERTRENDPOVFNSP THBILERL TS,

3k 3-Ag REL 3xV 3-Au REE TR RFRKRORECINLTREOR
EBEFREZ-REBHAL2 (KT8, 7.9) , BEIAL¥— Ag BFOEA

(2.95 eV) £ D AuJEF (3.81 V) OFBRENWZHLLDODDLST, Ag BFIX
HOBBIL > T2I9A—kT50HLT. Adu RFR2FA5—{bLzwn. Z
DEHI>VTREERATH S, chbdD /3 RECBIZLBRFELT
WO SIEFLOBATRILFY—, J3x/3 EHELETO H OLHMER 1| ORER
$orﬁﬁﬂbkiﬁaﬁﬁ\:@i@i?@@ﬁﬁ%@%@@b@?éﬁ&t%'
BBBEDTHS Do R | |
AHFRICBW T, 4wzwxﬁﬁn%meeﬁmum%uf7x—w//ﬁm
EBEIBHAWKEEL T CAICISS AR L EBRBSBAGEL 258 L, CAICT
SS KBWTHAEANEORHESESZZ L ARENCHAL 2l BB WHET
HO, BRREOBRABOBEL (L2 EENCE-S—T5FHRL LTHBLTE
B3, k. A RFDIIA5—OFI/ES £WE L LHR G, CAICISS T,
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INTENSITY OF He (He*+ He?)

X7.18

(@)

T=640K ,
Py, = 3 x10 mbar

W FILAMENT ON

2 keV He*

[110]

" TIME t(s)
Q1.2
g ()
el o
< %gglogto® R.T.
E 0:°°o° Oq oo
° .
O . © oooo éo © 4000 49
5 0.8 - n"nu °% o o, ° 0% °o°°°°°°°°°o°°°o°°°° o °°o°
(4] ovo
2 L unmnnnﬂnnnnounnnn angﬂnnnnnuunuﬂuunUnnuuuﬂﬂnnunnnﬂﬂngu
§ 640 K
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E
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A MBEECEOMA SN A Y L RERT L% CAICISS 2R kL ETHM
TELZOT. AFYOPRALERBHCHATE, BAA T Or2BHTIL
&Y OV PREFEIDLRERABCHBLEHESTEL L EMELT
Ve | L ”

7.4 SE-EBEDMABLETO Ge DAFOIE S+ Y v LRENMAR

*12-%13)

Ge/Si AFTMER. KEROLBET N4 AMBEL LTEHEATNSH29, L
L. Si LD Ge OEED Stranski-Krastanov (BREREORICBRBESR S
B:LIT SK LT B) T—KTHBI LD, SiGe RELEEBRTHEHLDI
EUBRETO Si & Ge DA Y5 —3I25 /5, REAANTOIESX Y v
REEE ERT 2BICMEL 2> Tk, BiG. Copel 513, Si(001) R HR
FBEED As #RELEDAT Ge DRERFTOE. As B RERFL. BE
D Ge BHAERINDZZEERWELE2Y, Zhid, As OBFEICL > T Ge OH
RET—F2 SK £T— FA» 5 Layer-by-layer E— FIELL LD EZEIZSNT s
%o AWETR, SI(UDTXT RE UT 7 RELeKT2) CHRETEEEOD

hu $7idhe AEBLEBIRHODAS V35 3 BELET Ge DAFOIL %S
Y VERERA 2. Si(111) 4 3x/ 3-Au, -Ag R . %7 EE LD BBAE L o
MELEMZDOTI 222, Zh64 Ge DRELHLTLYOBLEBLRETH R
KAHEND, 22T, CHSOEHLED Ge OMEA CAICISS 0 TY 7L %
L LABEL. RELBOXERN. Ge ORET— K. Ge REBMOBEM, Si-Ge
REICBITD Si & Ge DA VI —Z 2TV TROVTERREIT> 2.

T3xS3-Au BEU S3x3-Ae RER. MBALZE X7 RELK. 1ML (1 WL
=?%MW%MNNM)@Auiﬁ@ﬁg%%%bf@ﬁbﬁo:ﬂ%@%ﬁ%%:
Wi, TRT LEED X — Y OBBICL > THEL . Ge ODMER. X—tvt
NEBOEEBICE > THV. Ge ORBBEKBIEDTHENIC &> THIE L %
ARBICBWT, Ge DRBHEMEIX 0.29 Mi/min KEEL. Tk X—kVELE
BEOEZEEL 3x10 °mbar U T TH>%e T . Ge OREIR Tx7, J3x3-
hu, S3x3-Ag BERREEAVEBAILOVT, TNFNEREBE Ts= 300,
400, 500, 600, 700°C IZ>WWT—#E®D CAICISS HIF (T XT 2 keV D He*‘4 b
VERWE) £fFofk. R L, Ts=700 CT 3x/3-Ag REAAOEHA K
Ae DBBELEC BT, Ag ZBIBLEMSS Ge DHERIT - o |
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BI7.19 12, (a) V' 3-Au REH LT (b) 2D EIC 1.OML ® Ge % Ts = 700 C
TRELERBRBWTHEL = CAICISS AR ML ERT, Hd, Is(Au),
Is(8i), Is(Ge) TRUZEZIHEER. ZhFh, Au, Si, Ge EFIC &> T 1 HEH
e He BiF (Het & He®) IC&kBHDT. CAICISS B (A4 YD AHFH)
POBRETEZDIRTFH (Y» F—A Y I7HRERTLZVWETFTH) AL TV,
F7z. InlGe) TRULEDSHEER. Ge REBRNTEEHILSINE He IFICEL D

LD THB. 1.2 MTHRREELIIE. CHHEYTLSAATHET B LICLD,
Ge DHRRERE—RFERANDZLBTE D,

7x7, 3%/ 3-Au, ¥ 3xJ 3-Ag BRERREIT DT CAICISS Eha REICH L THE
BIZED, Ge 2B LS CAICISS ARZ b % 30 s BEICEHBASHBRL TH
FLf ®7.200) BT (b) 2. BELEORERNAWAZ DI, BREE
25 (a) V3x/3-Au BLU (b) /3x/ 3-Ag REDBADOEMOM CAICISS AR
MLICBITD Is(Au) BLU Is(Ag) % Ge DEBEBIIHLTIay PLERRT
Hd. HEHEE Ts = 300 ~ 700 C OHET. Is(Au) B&LU Is(Ag) X Ge O E&
EBIHLT—EEEL-THD, RACEELFA»SBHBEESNS Au BT

A FTOBE Ge AEBLTHLERLENZ LSS 2. 8.7 UL O Ge DEBRL
Au $7213 Ag BRI k- THEZNE He NFOBEDHMNAKEELAEL 2§

(a) | Si(111)¥3xV3-Au

Is(Au)
rSi Peak

2 5

[ =4

3

8

©

§ 0

L - .
&= {b) Ge 1.0ML deposited
2 5 1 on Si(111)¥3xV3-Au
=

X7.19
(a) ¥ 3x4 3-Au REB LU (b)
Z0OFIE 1.0 ML ® Ge % Ts
=700 CTEELERED CAIC
1SS ZR2 b

TOF {j1sec)
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14000

() Ge/Si(111)V3xV3-Au |

12000 4

- 10000~

8000 ~1~.;t';‘~~'.t;»:*;p;.‘-va-.»17‘777:'?'7? '.""’“
2keVHet ~ T Ts=700C

4000 - ——— s = 600°C
N N gge TP Ts=500C
20004 ——t—  Ts =400°C

. Ts=300°C

 Intensity (éoimts) o
g

o 1 2 3 4 5 6 71 8 9
- 14000
(b) Ge/Si(111)V3xV3-Ag

1120004 4 ,
7~ 10000-
= o —o— Ts=700°C
S 80 ' | —— T5=600°C
9 ——o— Ts=500°C
Z o ——— T5=400°C
Is(Ag) ~ —— m-wwc
o
=
e

0 t 2 3 4 5 6 71 8 9
Total amount of Ge deposition (ML)
H7.20 (a) £3x43Au BET (b) SIx3-Ae RE LD Ge HEBIE O MM
CAICISS 2 X2 bALIBW 5 1 EMABE Is(Au) BLY Is(he) O Ge
mEmEEE

B, Au, Ag BBUREBR LB B8P o7, Tz. HEKRTHD LEED ¥
— Vi, Au, Ag HIC 3V 3 HBEARLE. LUEOERLS, L3/ 3-Au REB
U L3 3-hg BELI Ge AMBESEBL. Au £71 Ag BT} Ge ORED
CECRERKL., XERAEEER TS L 855 2,

Ge DRET—KaMABLDI. REBE Ts = 700 C OHAOHMAMR CAI
CISS ZARZ FARETS La(Ge) & IulGe) 270y b L ERRERT. 21(a)~ (o)
CRT. BEMILBE InGe) . Ge HEBOESPRRREC Y280 THRE
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B47.21

Intensity (counts) Intensity (counts)

Intensity (counts)

10000

(a) Ts=700°C
8000- Ge/Si(111)7x7
2keV He * Is(Ge)
60001 IM(Ge)
90° -
4000 ”f?’ °, ° Mm 00%
2000{ o
°°o°° ‘ M
L =
0 1 2 3 4 5 6 1 g8 9
10000 -
(b) Ts =700°C
32000 Ge/Si(111)V3-Au
6000- - Is(Ge)
'~ Im(Ge)

(c) Ts =700°C
3000 Ge/Si(111)V3-Ag
00 ~Is(Ge)

Im(Ge)
4000 ~ %o %

2000 4 o0

04

° o,
0 0 /o™ o’ °° ooocﬁoo‘”’:m % ©

¢ 1 2 3 4 5 6 17

8 9

Total amount of Ge deposition (ML)
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EiREE 700C BT 2EE (a) Si(111)7x7. (b). 4/ 3x4/ 3-Au. (c)

J3x3-A8 DEEHRRTELETOD Ge REBEORKM S CAICISS AXRT
FLVD Ge BEFH»50 1 EEEDBE Is(Ge)
EHEDOHEE IulGe) % Ge DEER oML TTay PLERER

& Ge HEEAH»SHDS



BEHEICHBEL TS, Ge & 72T RELECHRRSEBE 4.5 0L T In(Ge) KN
BB BRSNZH (H7.21(a)) « /3x/3-4u ® V/3x/3-A¢ EHLICHET 2
LzoFhEsY SRS RN (K7.21(0). (c) » 2hid. E7.21(a) # SK T—
KORRTHBDIHL T, M7.21(), (c) TEALLED 8.7 ML ITOHREH
 Layer-by-layer E— K THBZ L ARLTWB, (a) O Iu(Ge) DIFNMMBYICH
7% Ge DERERWE. SK T-FRBULIEBRABEBHIE Ge DEBEREBERICHEY |
LTWE. COEIELTHET— FAEREEE N L THRERRERTL
T & (FvdMmode X Layer;by—layer T—FZFRT) o 4/ 3x/3-Au ® J3xS3
-Ag RE LD Ge OMER. Ts= 300~600C OREBEC B Tk, #FROSL K
LD Ge DREE—KTH2 SK T—FORETH B, BEO Ts= 100C OF
B SISIMEELED M RTP Ae BFSRECHET S L0 &>T, BE

T—F2 Sk T— K5 Layer-by-layer T— FIZE/ALTWVWBZ BB H D B
B, R1.1LEBVT (5K mode) 1 SK T— FRELEVTREBORREMSEL <
BEELTWEIBAEZRLTY B, | |

‘Si-Ge REICHBWI S Si & Ge DA VI —IZ2 Vv I/aRET RO, HEH
B CAICISS ANRZ M LICK S | EHELEE Is(Si), Is(Ge) »5 Si & Ge R F

‘Growth mode of Ge

1 Surlace | . . .
G% Si(111)7x7 Si(111)¥3-Au | Si(111)V3-Ag

Temp.

B

= AN
E &\\ L
300°C | (SKrr}mde) |

RT7.1 Si(111)7x7, f’sxf3-Au BLY /3xJ3-Au RELD Ge ODREHKXOE
13 B R | I
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COBENEEOHAZER T2 L LV RO EZEERTEMBETO Si OB Ns:
/(Nsi+Nae) ZR® 720 Nsi/(Ns1tNee) % Ge DEBBICHLTTOy PLERER%E
R7.22(a)~ (1) KRY, 1 EAHMABRECRRET 4 ~ 5 BEESSOHILSFS
LTEBD, CAICISS ik >T” RA T3~ %EE?E@E&: 4 ~ 5 EFET
HDH. Si OB Nsi/(NsitNee) (LI, Xovs L ERT D) bREF 4 ~
P BOBBE TOREHMBEEL S, M7.22 ZBWVWT. Si OB xovs 1& Ge ORE
CEICEHALTWES, Z2OEAIDEEIL Si-Ge AHOABEOEBEICKEL TS
Dy Xovs DBOBENIERYE, Si & Ge DA VI I VIBMGIEN, LDR
BLREEERNTDICLEZERT 5. EREL-THShEdZDOTuTry AL %@
LB AFEX AW TR T2 RECOMERSH (REABH) 2kvdze
BTEZ, Ge BFD Si BFEF\OBLESEMLBEAROECER TS LKE
T5&, Ge DMK C OHICHO>VWTRAD Fick DB AFEAMBE D I D,

Initial Surface for Ge growth

Si(111)7x7 Si(111)V3x¥3-Au.  ~ Si(111)¥3xV3-Ag
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06} o e e S

. i i e e
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. e 00
0.2 e
. e -
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" (a) Ts = 700°C ., (d) Ts = 700°C *, (g) Ts = 700°C

" (b) Ts = 500°C " (€) Ts = 500°C " (h) Ts = 500°C

* e
- .

Nsi
Nsi+Nge

" (c)Ts=300°C " (HTs=300°C - | | (i)Ts=300°C

- e
- ..
PRI

0.0 e . o0, .
0 1234 5 6 7 8 90123 45 6 7 8901 2345246789

Total Amount of Ge deposition 8 (monolayer)

X7.22 Ge hﬁﬁiﬁi&%f‘@ Si ﬁ:ﬁﬁibb Nsi/(NsitNece) @ Ge BBEKRREN
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. @c@u/B8t-D B2C(Zt) /8L I (1.14)

22T, L REEOPOSDEE (Ge REMNORFEOMNEBEBALARRICL D) . t & Ge D
CEEBM. D REMEBTHD. WEME xoo: REERELSES Lo (CAICISS
LV BEATHRAEAETEBOES) £ To Si ot TthHy. R (1.4 OR
C(Zt) LEMESESsNBED. K (1.4) EEEER D £STX—F—LLTH
7.22 DRERICRA M 74y PEEBZ L&Y, B Z 2B Si oMk x

(SixGei-x ICBW D x) ORHERDDIIEHBTE D, &AL TRDE S

DHEBHE x ORTAREBRE Ts = 500 C OBACO>VWTRTI.23 KRT. 2hb
5. REHD Si L Ge DAV I—I VYV I/ IRERTORELRBERTMC L
DB T B LB B, Tbb, Ts =500 C T Ge #HMETEHAE. TxT £
ERHAT L33k RER Si & Ge 04 Y F—I sV IEREL. S
J3-ag BEWE Si L Ge DA VI —I 2V VI EMBTZED. JIx/3-Ag RE
EiC Ge #HELEBASRLABRARELRT. AL T, REEES 700
T OBBROBEOMHAERR. xS 3A BT J3xS3-Ag RET Ge ZRE
 EHBHE Sik Ge DA VI—IOVVIBREEND L ETRL T o
Ge REBOBREMA2TMIT 22D, 8.7 ML D Ge ZHEB L /=%, CAICISS #
LRELORTA%E 55° KEEL. e BRFIC o THESNE He NFOHED

1.0 } |
0.8 | Ge/N3-Au
06} Ge/7x7
w . x-profile at

04 | the Ge/Si interface -
Ge (8.7 ML) / Si, Ts=500°C

-Ge/N3-Ag

o Bt o s s e o o e e B st i e s . . A

02 f |
Oolll! N VI, W PO
25 20 -15 -10 -5 0 5 10
Si substrate = Ge film
Distance ( A) |

M7.23 Fick OHBABRXEAVERMICLORD SN LBEREE 500 °C YLCIBW |
% SiO#MLE x DR B o |
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HREEEEEBEL 2. REBRE Ts=300C 5P 5 MERRENMT. 24 R T,
My SHES i &>, [112] Hhz ([110] BHE@MARICHLET2) TOY » K—
A VIHBICEDT oy TR, L3x/ 348 AEREXTELLEAREOHA. £ 0 HE
REATED. 300C WS BERICBVTOHHERNBEREDOR N Ge HREHES
NeZeBohd, COEILAMAKEROHE» S, HEEOTMzEERE
BiZoWTirofcb A, HIRDA V-0 v B0l poBhi-HEEE:
RLUEOE. RERE Ts=400, 500CICBVI 2/ 3x/ 3-Ag RETD Ge HEETH
oIz ;

HMEREE Ts=700C 2B 2 Ge DATOIEYF Y » LRED /3x/ 3-Au ¥
J3x3-A8 DEEICL>T SK £F— RH» S Layer-by-layer T— FIZE LI ERIC
SNTIR, BEXEOWBIC LA ML ADEELIIZ SiGe DA VI —I DV
TIEBPZRTARESOBHA2ZADVLEBHDIEEDLNS, K7.25(a), (b) FZ2H
Zh (a) Si(111) REE (A ¥ —3I 2 v IBLbRngEe) . (b) Si(111) €8
BRERAL (A5 —I2 U IPBBNVEE) OFBRICBITS e BEZHEANI
RLTNED, ARO Ge $RELTLREBOEASERS L BAD 5. EE

ry
N

Ge 8.7 ML, Ts=300°C

b
o

o
®

(x10° counts)

04 = Ge/Si(111)V3-Au

Ge/Si(111)7x7

Intensity of He Scattered by Ge
<
(1]

55°
0.2 L Ge/Si(111)V3-Ag
| "/;\zimuth |
0.0 - " 3 i 1 " " [l A .
[211] [fo1] : [112] [011] [121]

Azimuth

B7.24 Ts= 300°C I2BWNWT Si(111)>7x7\ S 3x473-Au. Si(111)4 3x4 3-Ag BB
| KELI Ge % 8.7 HL MRS ¥ LHBO Ge KT SHAREO LA
k17 | | | o |
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(a) Ge Si (b) Ge Si Metal
' O \ \ Adsorbed Layer
o® o’ o et % .? '_—.SIGe o? ’.-‘ 0 .* o* o) ’.'“"“‘ C
!“'0'9”6.—”&"’6!‘%"“0“_"6“0“" ¢ oo o‘ oo ° d. L c>O Sice
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0 0° 0° 6° o° 0° o° o 5‘ o o€ 0° © 6% o0 o° o° ol s
o 0 o) 0 o O ‘ ¢ 0O o 0 o 0 o 0

B 7.25 (b) Si(111) EBMBRERBELTOD Ge O E%RR

(a) Si(111) REH & T
T HERAX -

MUH)%ﬁ?4v&&39&yﬁmtmGeﬁﬁﬁ?é&Qv4Mme§&w\
BB TE3 Ge DEBS—ELBBRTTHB, UL, K1.21(b),(c) KRLEL
D, JS3xV3 EBEMER Ge #BET 2L, 3UM LUTOREET Is(Ge) OBWESE
ELZLSZZ. 2hid, ZOBAT 4~5 M. OBRRESZERL TVWILS5THI L
Exbh5. HALELSIC. REEE Ts= 500C KBWTIE. /3x/3-Ag X E
LD Ge MERBWTRY 41Y5—3I23v 7 SWHIATHE, 2O&D A
VE—ISVVIOBERREMECKERERFEL I TRL. REABICKE
CEETZ (FRBRTRIT>T0RVS, RREBELLEKETSETHS2) 0T,

, ﬁﬁﬁ\fﬁ%ﬂ%&%éfc&)t:bilﬁﬁiﬁﬁ&:ﬁsUf:ﬁﬁi‘%ﬁ*ﬁiﬁ FHFEEZERT L
?ﬁ%é@:@iiﬁﬁ@mx&E%ETM@%U?&&%A?%@%@?T%%V
%mmSkionwT%b@kéntémf%éq

ARETIE. CAICISS 2HWT, B -3 EANHRABCBI2REHNBEELE L .
<. Ag/Si(lll) B XU Au/Si(111) *ﬂﬁﬂﬂiﬁ’\@ﬁ:}tﬂ&%}@ﬁ@')'?}bﬁ“( Aﬁﬁ@
T o Iz %foﬂtﬁﬁ’“%%u*f‘kia&)'c'ﬁ'%

(I)  Si(111) RELD Ag ODEBRRREORAZ Y TV I A LBBICLYEHL Lo

b@#%AmmammﬁmﬁtM4wcuT®@@ﬁgﬁﬁa5mcUi®mﬁ
BHEBLE TE- < Bh->THED,
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(I-2) @

SEREAETIBEOHRBEATTHALDBEOREEBHEART IHEORK
THY., EROBPHILERRZT %,

EEEEBCREBRBEIRr— Y Y VBEERL, KELBB IR S
ABRNLUTHEL TS (FXFILFRE) £, BOKSEMEL
CEAL. BrBOIHERIREREMOTFRCHAT BREORRT
BV, BOEK (A7LytryR) BEREEZXEL TW5,

BRIE, 2yr—) Vv HHEERANWT. COREBHLENDODTOWRETH

,éoﬁm%mﬁmf\mmmsxxﬁ&wnﬁwé§§ﬁ&%ﬁm&§bfﬁﬁb
'k%&m\3&%%mﬁ§?&%m%w%ﬁﬁﬂéﬁ@mmﬂﬁbk@uﬂ%ﬁ&
D%&Téo‘ﬁﬁﬁ@%ﬁ%ﬁﬁ?é%&&bTﬁ%ﬁ?&t&%ﬁo

(I1) V' 3xJ/3-Ag LY V3V 3-Au REBEEFRAKFELRE - Kz z
A2 BEU A BTFOEHE2 VTN L2BBA2LUEHER. UTIRRT &5 L EHKEKE
WHIR%28B 7=, '

(I1-1)

(I1-2)

(I1-3)

J3x3-Ag REODHA. HORBR L->T, RED Ag FFREEZBL
THLTHD Si EFeoHA2UonTRELEZHEHBL. £AL T A A
CFOIEIXFINITIRAI—RERT B, CORBEMART S &, B

REEL., 27529 —133BLTHY J/3x/3-Ag MEAERT 5.

HEEBBECETS HORBEEEEY » LHHMEEEH « OREKRE

HEABONL, ¥ 700 K BETE. SIxS3Ae READ H OREFEE R

ZL<RAPL, 2OoRELE HORBMEEIISBRICHEKXT 5.

HSEBEC SIS Ae BEDI SRS —ORMEEER o L Ag BT

 DORRBEEH v DEEKFEHESBONTE. e BTFOIIRA5—DI R

DEBALRILE—12 2.8£0.1 eV, Ag HFORROERLLIZILF—

i3 3.2%0.2 eV TH 5,

(II-4) A RFD 255 —OFHBETRIHK 4 HFETH %,
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(11-5) < 3x/3-hu REOHE, B OBRBL &> T, REO Au BFRI 725 —
EWMET, BRER2RTHWEEL 5. CORBEMMT B, H 2B
L., BEFCESMNLTWE Au BFRBU 4 3x/3-Au BEEERT 2.

(11-6) < 3x/ 3-Au READ H @mﬁz:ﬁga&ﬁmmzwﬂ?—m J3x./ 3-Ag
FEOBACHATARENE E, T, V3 3-0u REKBW S au KF
LT Si BFE m%ﬁé;mv#—é—w J3xd3-Ag REICHAXTKREN
s rsEmINZ. . |

(11-2)~ (11-6) ORRIEAFETHNOTHS PR > LBERTH D, (1I-1) DOF
Rid Oura 510N > THRBESNTVEY. Z0RFEY TS5 A ATHEN
CEBELE ((11-2), (11-3) OWAHESNDTTHSB. (I1-2) & (I11-3) DR
‘uﬁmr\4ﬁymlﬁﬁﬂ&mea%%mmﬁbf7zwwvvﬁ%%wﬁa
BHBICEEL T CAICISS ARZ P UM IMAEL 25k, CAICISS KB W
THENEORMBBESRC L A2BEBHCHEL A2 R 0nWEETHY. B
BREOBRABOMEE L2 BEOCHET2ENRFHERS S, k. (1I-4)
DEERIL, CAICISS Tid. A VIMBEBICLOMEAZ N A L PRETF L%
CAICISS AR MV ETHHMTEZZ2DT, A vOoFELL2BEBHICAHATE, B
ﬂ4tvma&ﬁw?é:amxbyw@mmaéﬁ&$vbﬁ@ﬁ%@um@t'
MESRTEBZEERL 2o | T

(I11) 73x3-Ag BET V3% 3-Au ORELED Ge DAFOIE I XS v VR

EVTASALBEL. BRESBORERIT. Ge OMRET—F. Ge MRROKES
. Si-Ge REKBI S 81 & Ge DA Y I—I Y Y TEXODNTHRITZITVL. U
TIRRTHREB/ L. - |

(III-1) ¥ 3x/ 3-Au, -Ag RE LI Ge 2R L. BESERT (Au T3
Ae RF) 13 Ge OMBHIEHCRERN L. RERNBEHAT 5. |

(I11-2)  3x4 3-Au, -Ag RE LD Ge DK E— Fid. Ts= 300~600C OREE

BB W TId Stranski-Krastanov £— K& 22, HED Ts= 700C TR
Layer-by-layer € — RICEIL T 5, o |
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(III-3) Ge DHERETO Si & Ge DIF YV I/OBREBUREHRECRERTH

(I11-4)

FHEEITEL. BREEE Ts KRKELKEFELTHBY, Ts= 500C T 7
x7T BENICHART V3% 3-Au XEIE Si & Ge DA VI —ZI 2TV I %R
L., /3x/3-4g RER Si & Ge DA VI —ZI 2 % MHEITEDIC
LT, Ts= 700C TId 3x4 3-Au, -Ag REIIHIZ Si & Ge DAV F
—IOV VT ERET B,

J3xJ 3-Ag RE ETIE Ts= 300~500C BWT Ge REBOKEZESN
B3N, |

(ITI-1) ~ (I11-4) DHER I AR THMO THO DI k>R TH D, (III-3)D
RBREBVWT. Si OHBREDY TS A LBEPS SiGe f VI -3 VT %
HMT 2 FEIZ. CAICISS PRETHEFEOHEHBAEENICY 7L A4 LEBET
252 xFALEMCAZARNWFRTHY. RERABREELZ0BBERT2EY
BRFEEZEERS D, ' '
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HEE EWARELOBMLRAE S

il

8. 1 #

AETIE., CAICISS #BAWT, ¥BERXBELOBEBREBE £ L T, Gads(001)
RELD Alls DIES XY v LREBEB LT Si(001) RELED Ge DY —7 7
O VIBATES RV VBRBEEY TN A LBELEERIIOVTEN S,
BE LWAZTHRZ COMEBEHNBORBTR. 2TFTHRIC SISy~ (UB
B &BI-V BEBEOREEZRLOLTIEAONENIL I XY v LRES
IEFETOIL bu— LT ALEMSBBECHALTED, NKEST, TE
FFXF VY LBEEYTALILLTEZI—FTE2RODOFLOVSEORRESELE S
NTWB. COXSRENOLDI, MR REGEETMENE (REEED) 481
BhTELY ZREOREAFSRARTHSE. BHFEMETASNSMEE

 BOTHOSBONBZDT. ChaE OHFLWFEOHRREBFESE TN TN S, CAIC

CISS . REMETH LD, ERTEMETH S RHEED L HMNTWHRERMET
BrEHTE MEREOKSREKRETCOMBREBEL YT NS A L THRBH
THEORBHTELT NS, AHETI. CAICSS DD &> RBEEETT 575,
MBE HEDQ YT NIAL LhEZY Y ITO—HE L T. GaAs(001) RE LD AIAS D
ITESEY v ARBEBRBLC Si(00) RELD Ge D —7 725 Y MEATY
Sy ABEBBOBE CAICISS £ HAL, BBRRBROT= 5 — L HBA
oBEERAE. o ~ | o

8. 2 Gas(001) RE LD Alks OIE S v LRRBED

HERELOWEREEROT -y —FL LTO CAICISS ODMEEL2BEL OB
. CAICISS % GaAs(001) RE LD AlAs OIS F Y v VRRBEOT=S Y ¥ |
AL Tze | . . , ,

8.1(a)~ (d) 2. GaAs(001) BT b ZMREE 550C T AlAs % WBE RE =
EHHB5, 2 keV ® He* #AML T, CAICISS 2R 2 bl % 30s & &ICHMAR
LTHEL £ RRERT. MBE BB, Al Y —ROEER 817~ 956C FTEM
EH —H. As V- AOBER 235C WKEEL R, ALl Y-ROBES 817C B
KT 868C TIX (X8.1(a), (b)) . CAICISS AXRZ M LIIEEHEBICEILALELRL
TEST. CHODBETR Alhs ORERESBO TIENZ L BB 5, KE
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2keV He* —» AlAs / GaAs(001) v (d) Ty = 956°C
[011] ALIGNED DIRECTION
: (C) TAI = 902°C Al
{b) Ty; = 868°C

(a) Ta) = 817°C

m"

> M’h

. As 35

8.1 GaAs(001) #E LD AlAs ® MBE HIRICEB I DKM M CAICISS AR |k
o MBE BEH., Al V—ADEE% (a) 817C ~ (d) 956C T TEI X
ETHEL 2o

BRTHWR CAICISS DEEBE T, MABBEBEIRILNF—SNBEOZ RN ¥ — it
BB b, BFEBSENICEN Ga £ As #RAT L BTER
P»otze ThiE, CAICISS ZEBIHWEASA T VEOHEBRS 2L, +oh14F v
BHAEBBCLBTERD LD, HIWCFARTF— S 2BERD. THALF
—DREEBHEICLT. HBOKEL A4 YO/ X8 (100 ns) 2R L LD
THd (FE AT VERIRBIATEY, TIAF—HBESBVE— FTOR
BMAMBUESPTETHS) o TOH, BPERLELIL, G & As Z12D2A
RIZMNWE—2%2B5ZXTNnd, , | | ”

ALY —20@EES 956C $TLEREE2L (MM8.1(d) . Ga & As £ic &3 Y
—rBBERRBEE LLIREAL, Al CLBHAERARI PAC— 2 BBATETH
D, Alds OREEESCOBRECHEEC AL LB D 5. Ms.1(a)~ (d) DAN
2 L2 ¥ T CAICISS % [011] %FIMAH (Hs.2(b) KEEL THEL %
ZORHD. RADL, 2EFEOABARIMPLVE—ZIIFEL TS, K8.2(b)
BPEABBEIIC. ZDORETIE GaAs(001) REHSEBO AlAs k- THEbAKE
BE 2T Ga BEFMB Al EFR EoTy» R—A VIR EFFT. Ga KFI
AR MU —2KBELLLBBDT, Ga & As LI & BE — 2 HBEIIEDITH
L5 5, MW8.1(d) A2k, U—2HBESEFIHLTOIRERMIN 4 nin T
BBDT. AlAs OREREIZH 0.25 ML/min THBZ L BAHBo |
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— [010]

“~Gaor Al

. {a)OL=60° .

“
~.
Se

- {b) Ol = 45°

\\ " = 00 38,2 GaAs(001) REH
S ‘ . :
~~ . 5044 VHED

“Gaor Al
mAN

() OL=30°

CAICISS @h# [011] BFMAF A, S 15° My s L, K8.2(a) IKRLEL DI,

O REOL 2RTEOALLSTRETHETEORTHSZNSORTFICELS 1HE

CELICE 2T RRATL 37 o ZODEH T, GaAs(001) R\ LT AlAs & MBE IE &
W5, CAICISS ZXZ F L% 30 s BEUBBAMLTHUEL ERAXS. 3
KRTe ARZ bR, K 80 nin OREBME THME L bIKBRACELLTE
D. 80 min DIBREAL TRV, ZOZLH5, CAICISS TRRETH 20 Bo
AlAs BFEBHB” RA3” cedah 5, ,

B8.4(a) B&LT (b) 1. (a) Gahs(001) BB LT (b) = OZIE LIc MBE A
RE®k. 8 35 BOEXD AlAs #HED CAICISS ARZ L% [010] AliCH
S WT CAICISS i REL OB TH a2ZATHELEBRETT. a= 45° T,
RE1. 2RFEOHBAXRI PALE-2RFSELTNE (RB.2()) 2. ¥—
YRERBNLZS>TND. ZOHMA»S CAICISS Bia# 15° M3 2L (8.2
(3).(c) . KETORTELSD IEBAS T+ — Ay S Y IHRICLBBEED L
REMoTHRBMENERD, ChOoDEBTRE— v BEIEZCHEMLTVS S
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- As

S

2keV He* —» AlAs/GaAs(001) §=45° O = 60° Tg =550°C T, =956°C

15° off from the [011] ALIGNED DIRECTION Tpg= 235°C
‘\‘ Mt Q‘\\s i i !
\ i \ \\‘\.“\"1\"\ \ it ey 1

e —
L
.

il
b
-

\f\

I
e

DEPOSITION TIME (min)

-
.

X8.3 [M8.2(a) OBEL LM THMEL 2. GaAs(001) BE LD AlAs & MBE BEI

INTENSITY (counts per channel)

BT DM 53 f& CAICISS AR b

(a) GaAs(001) SUBSTRATE  (b) AlAs(35 ML) / GaAs(001)

,w" Ol=67° OL.= 65° [\
o O.=62° K - O.=60°
o q.=57° K o o =55°
Ol= 52° , < | a=50°
=4
s
L 8 o D e
4000/ Q 20m
o= 47° 2 | a=a5
. c
=]
— 8 ——
vt S o
Ol=42° ’ 5 O =40°
. =
|11
pmmn E
o= 37 - O =35° 58 4
[ o (a) GaAs BB LY (b) 2o
O.= 32° k &=30° A FIC MBE RE X728 35
o BOEX®D AlAs #HE D CAICI
a=27° o= 25° SS ARZ MLODOASE a &
T ME OF FLIGHT (henmtnumber) . TIME OF FLIGHT (ehanmat nurmber)
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AP B, LESST, a= 30° £ 60° KASNBANS FAE— 2 OB,
HEOWEREMOREL L THETE S5, GaAs(001) BRI RFRZERMLE D
E. EMCHORARS MLE—2 85N (K8.4(a) o —F. AlAs WEICD
VTR BWRRI A -2 RASNT (M8.4(b) . Alhs BEOREESSHE
DR, BACKBMRETZEORKEESBOILERL TS, BREES -
AL As ORBEEEZL A BELTHLI0L). BEO AlAs BEBBZLHBT
E2LUTHEM. ZOWAE, a=30° TR 60° DEETRARI FALE—2 08
EEEZS—LAHS, EAO ME REOKMEEALI LI LD, HEBOME
ReME)TANIA ATHBT 5L HTES, — / -

‘8. 3 5i(001) REALD Ge DY —7 728 Y PREATESI XY v VARB
E*?‘*“ » ' '

LHEDAFOUIVIF Y v VERECHWT. BEOEAANTEZRA0—D
L L 'C,y Y2 A y‘hﬁfr:;t" & % ¥ — (Surfactant Mediated Epitaxy; LI T
SME L B89 2) BH2171, zhid, 8.5 I Si(001) RAE LD Ge DHREDH

’émomfﬁﬂmn%bk;ﬁw,s(%)M(m)gmﬁm%nmﬁ%¢ﬁ?5%‘"

. ¥ B3OME C(¥—T725 b)) & LU BEED A (Si) ORBERE
Ex¥. ZOLI B (Ge) DEELTHED L, CRBICRECRTLOD, B(
Ge) DREDBHSBONDILNILDTHS. ME RELBEV TR, $—T 725

Ge deposition
\.\‘\‘ «
; ' l/ thermal Surfactant
N X ’\ (O desorption  (Sb, As, Bi etc)

| 8.5 |
Si(001) RE LD Ge
«'0)'9‘—777"5"/}'

BATESXY v LB

CEoBRXR
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YR ELT. Asi™®, Sb5-14), BitS), $n1® Ok > RHBHNESEORWHE
Anohdrd, BRERFKY—7 729 OB ECZDZZEPH D (X8.5)
COED, Y—T 7225 0 rDBE-FBICROELDIC. ZhEeHALTHKT S
VEBH D, T COIIRFHBCELOY—T 705 FOBERKBICERL
BA SNE B EDEOIREDLZOLARARDZLIX SME REROBHEAERET S
SATEETH D, KFETIZ. BI3IBETHENL CAICISS T — - EREBEH
HEBEANT, Sb EY—T 72y rELE Si(001) RE LD Ge @ SME B E
’@EKBWﬁ(E®W§*§K§Eﬁﬁ?éSb@i%%b&-ﬁ%ﬁﬁoiﬁm
BBHB ATV RSO, Ge  SHE REBEE YTV Y A ABREC LD BIL %,
-7 728 EBEFBATZ22DOFHERE L T, Si(001) RE@ LD Bi @
B4 CAICISS T/ — R EABGIMEEZEELRA O THBEL . X8.6(a) i, 540C

Bi deposition onto Si{(001) at Ts= 540°C
9000

} (a) CONTINUOUS DEPOSITION MODE

A

6000 f
- 0.60 ML

s O
' .V

000 200 1800 200

} (b) SHUTTER CLOSE CONTROL MODE

SHUTTER
6000F “cioSE

oo v e U] o it s S S . S W T — o ik S W T S T T o e

3000

0 600 ) 1 2.00 1800 2400

{c) SHUTTER OPEN/CLOSE CONTROL MODE |

INTENSITY OF He PARTICLES SCATTERED FROM Bi (counts /30 s)

6000 f 0.36 £ 0.02 ML
B i 2.V Y- 14 N AR W & 8.6 Si(001) F¥HE LoD Bi
3000 | p WQ . DEEXEHHMEL 2K
; maaaeseas Bl 0 Bi HOOHEBE
0 0 1200 1800 2400 M Bi RERBRBEKENE

TOTAL TIME OF Bi DEPOSITION (s)
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@ Si(001) 2x1 REEW Bi 22— LA pSEBEEELOD. 2 keV O Het
AT UERBICEEICASL T, Bi &2 CAICISS ARZ MAE—20HES
05 CLERMAMLTHEL LBRERT. Bi U—20BRER. BUDEEHN
AL THML. H5BMTRALTVS, TN Bi ®2KTHE (2x6 i)
BREBLEHTH. RKTS Bi OBLAKEET S Bi OBLHSTEHL T, Bl
ONEEESEOLEBIEARLTWS, Bi OMAERERI, 1ML (= 7.8x
1014 atoms/cn?; Si BEO (111) BORFEE) © Ae £bo 2 L BHEATH 5
Si(111) V'3x/'3-Ag RED Ae POOHEBEL Bi OFhL 444 Y OBIAKE
BMEEMUTHBE TS0k D, 0.60 ML (1 ML = 6.8x10'4 atoms/cm2; Si #
B0 (001) HORFEE) THELBHP k. 2T Bi OBLMARER
CUTOEBO—ERCEOMBEERAL. Bi OB% 0.3 W CRorBashL
LTRT. H8.6(b) i3, Bi »SOMEBELE=_F—LAHB5, Bl OEHS 0.36
ML CEL L CATR—E VAN vy ¥ — %ML B LS CEHMHEL LRRT
HB., YrvId—pBHLSNhBL, Bi »SOHMEBEIR. Bi OBBPEEIC L - T,
e biRBEAILTWVWS, LEB->T, ZORET Bi OBEZ—FLXRo2HKE
d. Bi DRMBLBBESTETILD. Y rv 5y — 0B L B %8I
BMLEWRE LSRN, 22T, Bi p5ORABEOEEBEC LRL FRERI T,
BEABES LRI VEMIBLI—L DY vy ¥ — %ML, BABRESTE
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Cmin OEBEECRESER, Ge ORER. X—tvELERNEREILL>TH
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Ge DERODOIFMAM CAICISS ARZ PALIENT, 1 BHE LS EHILORD A
B Is(Ge), Iu(Ge) 222D FL¥—0BERITHLCHEL, Ge ORBRIC
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Ge / SI{001) 2x1 - Sb at 540°C

Ge (14.3 ML) growth at Ts = 540°C
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- Ge/ Si(001) 2x1 - Sb at 540°C
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Ge (4.8 ML) / Si(001) 2x1 - Sb at 540°C
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AFRCH. EHEA T VHASE (IC153) KHENT., REMERFOTELSE
EHORMESERLELI, REMEOHMELEY T LI ATZOHBET S
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