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Fig. 1 Schematic of the DAS (dimer-adatom-
stacking fault) model for Si(111)7% 7 proposed
by Takayanagi et al. (a) top view, (b) side
view?,
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Si(111)7x7 ittd 5 Tong 5D LEED ic & 5 fRATHE

KEME F1W0E FIS (1989

Fig. 2 STM image of Si(111)7x 7 taken after
saturation Cl exposure and annealing. (scan
area 98 %57 A2)®
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Fig. 3 (a)I/V-V spectra of Si{(111)7x 7 aver-

aged over one unit cell (solid line) and of speci-
fied locations in the unit cell. The positions
where each spectrum was measured are shown
in the figure (Jx ®@). (b) Spectra obtained
by UPS (solid line) and IPS (dashed line)®.
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GEERAT STM BZEIRNUZ, Fig. 4 (a). (b),
(e VCRT & KBFHRNORBEIFFZXILT, £
NODFFIIMEZEE T & 5, FE A~ 0 HMEED
—0.16V 25 —0.65V DiFEAicid, 1207 K7 b
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WKXBbD T L, Si-Si backbond it X 3HDTH
BT ENIRENG,

TXT7 i Si(111) REOD E i, Sn/Ge(111),
Ge/Si(111) FIBVWTHBEIND T EBAMSh T
N2, FEOBAE b2 REHED HRICREFO
RESKLAEMRERRUERI LTV, RFHE

Fig. 4 Voltage dependent images of Si(111)
7X7, (a) Adatom state at —0.35V, (b)
dangling-bond state at —0.8 V,(¢) backbond
state at —1.7 V3,
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Fig. 5 STM image of Sn/Ge(111)7x 7 surface
(bias voltage 1. 0V, tunneling current 50pA )!¥.
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Fig. 6 dI/dV—V spectra of Si(111)7x7 and
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Fig. 7 (a) STM image of Ge/Si(111)5%5 sur-
face (bias voltage 1.5V, tunneling current 1
nA). (b) STM image of Si(111)9x9 (bias
voitage 1.0V, tunneling current 1 nA)®,
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Fig. 8 dI/dV—-V spectra of (a) Ge/Si(111)
5%5and (b) Si(111)9x%9. Tunneling from the
tip into empty state on the samples!®,

—Fk—wic 1, F 19 {0 dangling bond HSTETET %,
Avouris Hic &V, Si(111)7x7 £E_Fic NHs 2l
X, NHs icd LTi, B2Bicd b L2 b7 b
LWEOEISELPTL, FERLTFT7T PATHEDO&
FIEMALIEIC & » T, RICHEHRLS C &5 STM/STS
ZHOTI S ICE 18,

Fig. 9 it NHs ZHESIE/%0D STM BREen%E
SIITHNCE LIcRERT, STM RICEN AN S,
a, cBRIELETF7 ba, ENLPAREEL TV
W7 FT7 b aDfrBic¥c3, Fig. 9(b)ick1nTa &
c TRIBPOKE IBRILS, REFHEPL A vF—18
%453 Tid, NHs i3 Si-H, Si-NHz & LTWRET S &
ENTEH2W, G->T, KEWVLHH Si-NH,, hE
A5 Si-H itHicd 3 & Bbh 3,

i, Si £EiE NHs ORS#HIC DO T~ 5%, NHs
WERICE SN STM &, STM O 3 20R
5R A B C Y 2BHTESNI STS DRER%E
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Fig. 9 STM image of NHs-exposed Si(111)7%
7 surface. Sample voltages are (a) —2V and
(b) —38V. Reacted adatoms are bright in
(a) while dark in (b). (c¢) Three-dimens-
ional topograph showing the labeled sites in
(b)1®,

Fig.10 ic7RT, Fig.10(a)id DAS =72 B R
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EHEEmMCO STS D AoHBic Aohs —0.8V T
DIEFBICHNE—7F, VA M T b L0 dangling bond
KHIET 2BTIRETHY, ZO®RE LY, T ORE
(3s, 8p) FFEAELELEIKCHLEN TS, Hi% B, C
BEAPTHT, —0.4V, +0.5V iC dangling bond 3R
B, —2V, +1.5V & Si-Si @ back bond IREEHSH
%, VALY b4®d dangling bond REMIFZEAE L
BENTEYD, TET F2OFBTRANCER, TF
ThAPOVA LT P ABRBEBHREZ > THECE
kT 5, COtY4—7 F7 I 40D dangling bond
RIED 5B/ R, Biclk~T/hEL, BHEHE2 20
VAP PLEBICHE DLV E—TF7 FLDED, 1
DULDEREOI—F—T FT AL DRENZ 2R
LT3,

%Mgic NHs % 2L (1L=10"%Torrrsec) BRE IS X
W HORMMO STS O#EH%E STM & & bic Fig.
11 {T7RT, STM T3, Ei3 50% O 7 F 7 b L3
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Fig. 10 (a) Schematic of DAS model. A,B
and C indicate rest atom, corner adatom and
center adatom, respectively. (b) Topograph
of the unoccupied states (top) and (¢ ) atom-
resolved tunneling spectra (below) of the clean
Si(111)7% 7 surface. Each of curve A, B and
C corresponds to the spectrum over rest-atom
site, corner-adatom site and center adatom
site, respectively!®-19,

BAND, LIth-T, ZOBRETHEHEAOT FT b
LR TICE - TS, STS O F—41{3, STM iE
#h 1A BEcEEEEIL LT, EERBSKCh -
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hEIT—F—FF 7 b LTIE STM BRIEELBR SN
7B E D TIRWVIEFRTA RS b MESHLONTH
%o STM {RICZALMR SNIIBRTD AT b v%
RpBOI—F—7 F7 b LDART b MCERTHELE
TRLTH 5,

NHs &DFISIcL QL A ST 7 = v SHERI D O
IS DENIcECARB B, FIGHET % &EHbho
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Fig. 11 (a) Topograph of the unoccupied

statesand (b) atom-resolved tunneling spectra
(below) of an NHs-exposed Si(111)7%7 sur~
face. Curve A, B (dashed line), B (solid line)
and C give the spectra over a reacted rest-
atom site, areacte d corner adatom, anunreac-
ted corner adatom and an unreacted center
adatom respectively!'®.
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BRIVIOBDONDEMNEND D, EEE vV E—TF7
FLDARRY bCE, a—F—TF F7 F&DN STM
BICEMADBRONIENEFRO R <27 + VB (£ %
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F7 bt aMBEEINED, CHREEHOWT FT7 Fa
DEEE, BISELEALLBOEAPLRTNEZ LT
WIELTW5, 8->T, NHs da—F+—7 F7 FAaB
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ORI ED BT IRENLEAL Licl R dh b, B
L, TNOOHRE, vYF—TF7 baDHHI—F
=7 F7 P AKX ORIEMBENC EERLTN B,

Fig. 11 @Ry P WRRT LD, VAT P&
FUST 5 &L BHOPBENCLOET F7 F 2O BEBFIRAE
135 L85, HE-T, NHs LORIGHIELLRS
BTTHs, TOHEICDNT Avouris BIZIRD K ST
HELTL 2B,

2V E—=TFT7T AR I—F—TFET FoldZHhE
nEEc 2@RC IBOLR 7 b aeED, NHs i3 H
H2E NH: OETELSLBET LA PT 2D
dangling bond &#ECHF &, il TR D D ARG IO
dangling bond &HECF L, #E-T, BEICLA T b &

Fig. 12 Topographic image of Si(111)7x7 (a) clean Si(111)7x 7 surface (bias
voltage 0.8 V), (b) partially reacted surface (bias voltage 0.8 V), (¢ ) partially

reacted surface (bias voltage 3.0 V)'®,
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WEOHNEOMEBLET, TOLHIEZOEE
DEFH L RNVTOEBRBUVLETH %, In-Gai--As
(100), InAs(110), GaP(110)Z i3, FIZFAAN
Yz y bF—MREVERTREBESNATO S,
GaAs REICEBEREI ¥ Y3 v PF—KEEDL(3
¢, BARTOREDEIREBOEREIL ST 1FIZ—
BB, ~NEXBIETR Y F¥y v FRICETEAMI
FELEWZ &0, 2BZEETS LEMICEEE
(10% cm™2 1) ORMEECHBBAINE L EBEZLD
5, BEF TIC, Spicer SD#E—RHMGE 7 v % Hd
ETHNLOPDBEFUDBRRBEINTOEH TR 24)
RUXE 24) POBEXREBR), FMIILHSH
TR, Bafl, 12 70EEE LR X BEAP
MBE BEI¥/IHEAETR, 7 vIBfOC=VT
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b""”’o

Fig. 13~15 |z Feenstra & i X 3 Au/GaAs(110)
iCBIF %, STM/STS OBRBERERT™, Au OEE
L 0.05-0. 18 /sec TH D, GaAs REHI Zn % F—
7L 2EETH S (1x10%/em?, BXU 1x10%/cm?),

H-E )| 5 =

(110}

(001

Fig. 13 (a) 90x60A? images of 0.25 ML Au/
GaAs(110) surface, acquired with a sample vol-
tage of —2.5V. (b) Top view of the atomic
positions (2. 2 x expanded lateral scale)®®.
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Fig. 14 Normalized STS spectra of Au/GaAs
(110), measured on and off the Au clusters.
The 100% 60A2 image (bias voltage —2.5V)
is shown in the top of the figure. Chekered
markers give the locations at which the spectra
were acquired®’.

Au 2 1ML PITOEBRICRFEEZH CENTHRED
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Fig. 156 STS spectra of Au/GaAs (Au cover-
ages of 1,2,3 and 5 ML). The GaAs band-gap
shown by the dotted lines corresponds to the
band-gap in Fig. 14. The arrow in the figure
shows the position of band-gap states seen
in low coverage spectra®®,

a7 LTt x , Au HF>ER Ga FFH»S
14A ofrBicwas L, [110] HFEc BT 1 ok &
ks (Fig. 13),
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Fig. 16 (a) BEEM I.-V spectrum (dots) for
Au-GaAs hetero-junction recorded at [=1nA.
A spectrum with three thresholds was calcu-
lated and shown in figure by a solid curve.
(b) Derivative dI./dV—V spectra for the
data (dots) and the calculated spectrum (solid
curve) shown in Fig. (a). Three threshold
values are indicated by arrows‘®,
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