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2 o ZIAFTZA AbA E4t, 1x107° Torr, dtellA Ti S48 Mo(100)ol St 224 TiO, 21t
uhg AAA A Ti 58 Mo(100) el FH A7 A7kl wbE 2.4 (Auger) §-%-2]2 =7] W& 24}
o2 Ti F59] 38 58 Lo, 27E o83t TiO, Wbt 44| whate] A& 243 30
ML, 5 ML, 1.6 ML F7)2] TiO, uteh-& wtEof vlale] Ajabu|7| &, uhate] 3hsbd] xA), ulate] ¥ 328
AR wheke] AR o7 28 el A7he A wale Ao AT 5 Atk Heke] ey
Z4E BA TOS FUsiAch Wekel EEL 001) Fuolw, T 1200KelA vzt HoE s
(faceting)dtc}. wpat o 2 R e) FAE Moz HA1EA F-H & TiOL001) Eo] {011} FHE 71al ¥H&
A5t 2k $o] chA] TiOL(001) FH o) thsked (2V2XV2)R45° 2 AASqche Aoe 499 4 Aot
2hE 1300 Ko} a4 drizt 94 EAAAAE Bk Ar o] 222 2HE]H T TiO, Bt2tel] jsled XPS
£ olgale] 4] Lofusgiet.

ABSTRACT. Ultra-thin TiO, films are grown on the Mo(100) surface using evaporated Ti metal under am-
bient O, pressure. The thickness of the TiO, film is controlled by the dosing rate of Ti metal over Mo(100)
which is determined from the Auger signal changes with dosing time. 30 ML, S ML, and 1.6 ML thick films are
prepared and used to determine the growth mechanism, the chemical composition, and the surface structure of the

films. The growth mechanism of the TiO, film on Mo(100) is observed to follow the layer-by-layer growth
mechanism. The chemical composition of the film is found to be that of bulk TiO,. The surface plane of the film *
is (001), which facets irreversibly at 1200 K. The LEED pattern obtained from the film can be explained with the
faceted surface with {011} planes reconstructed to (2\5 X \/5)R45° with respect to the TiO,(001) surface. The film
is somewhat thermally unstable when annealed to 1300 K. The film sputtered with Ar* ion is also studied by
XPS.
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A3 ZHIA Ague] AN E 29407 Aol
A AgE @ QIAE ol 43l e 53] wzt
AE Fogn ¥ day 3 a9 72,04
Z} T& 22)a 31 Adefel] tiste] oids] A
3t AP YRE 9& 4+ o’ ey HalE
9 QAE ol g3he EAUHES 34 AstE 39
Ao 2R Hgsh=dle ARte] et 2 ol
= 35 AMEHEe] oA o 71Ae] & A o)A
v akE Aol A A7) HEwrt did3] 2] gl
Xld A7) A(charging effecty} BHAse] 2
A=Y Atel ¥-92)Geak} ol ESI} o] o
olx]7] wjFolct! a2l3 F& GHEA i A
B2 255 A5 W3AIIAY dAL S22
L% E Ar$A|#Aok 3l temperature programmed
desorption(TPD) ¥-34-¢ H437] olel$w, A5
£ AAshe g 94| LoldlA] gt
ol21¥t FAIE s1A3lr] % shtel wiH o g A
Z} o3 (lattice mismatch)o] # A9l W3HA 4
(refractory metal) 7| hol] €] 2 A& A AH(hetero-ep-
itaxial) WP 0 2 < ASHE-E 2ube YR UE
o] o] 8-3h= 7ol glrh. ¥4 Ho| A A3}
E ¢ g Rk (unneling)s) A 7)ol HEd
225 FA7] At AEA oA "o S5 4
FEutets vt o 2= Slgo g AR F
& A& AAFAY 3L 35 J"e gE F
Fol S5 AsES AT e W 5 ot
Aol sledl, 2 FellAd ZnAFE Al B4E
A2 F Wsd 25 71 9l BHEx s
AHsHE e S48 S AT i 25 Als
22| TS A 2SS AGsHA =AY + 9l
the Aol 9k o]2i3t Hhy & MgO/Mo(100),
NiO/Mo(100), ALOy/Ta(110), AL,OyMo(110), SnO,/
Mo(110), Fe;05/Mo(100) 5-2] At3}E ¥pah-& cheksd
T4 Bl AR Ao} H 2o xS e}
TiOA= 3}%} Zvjv} 32 (photocatalysis)ol| * &
Ag e EAZA ool T B AR A
F9 A 77t 03] 2w g} et
TiOzol #§ A72E $H A T2 w42
Aust SAA ] P(111)E 7| %oz o) L5l TiO,
glebs QA F atetel 2435 F2E A7
A7} QoY 015 A7 Ti 342 WA 23
A7 F 1 EFHe Asbehe whgeE 104 oy

[001}
2 [010]

[100]

Fig. 1. The Mo (body centered cubic) and TiO: (rutile)
crystal structures. The unit cell dimensions are a=3.47 A
for Mo and a=4.59 A, c=2.96 A for TiO; The lattice
mismatch can be minimized with the <011> direction of
Mo(100) aligned with <010> direction of Ti0»(001).

TiO, Wetg 0} AFsch. o3 BE TiO,
aeke ex 2ad) wet BU5 3, TR B
3ol uhebe] A Ado) WA AHE BAFAT.
2 d7olAe sk 242 Mo(100) Eel o}
£ AYAE AN TO; e HAAA oz
29 A2 $4T 5 USS S3ich Mok AL
ol Az o)z} 31469 A3l A4 1A (body
centered cubic) 25 7FR|H, F-d(rutile) 732
TiOy= Fig. 15} 2t} TiO0) &3] Axle =)=
4.59 Ax 4.59 Ax2.96 Aolc}. TiOy9] <100> ZAke]
5 Ti Y217} Mo(100) FH4+e] <011> ¥3ko 2 Mo
Aakek TAR A3 AR B2} 4% bl 1A
£} webA Tioys Mo(100) T3] A3 A= v
No wp 4ge e, 2 wee] ERe (001)
F28 7P @ Helekz A3 4+ slek.
£ A Mo(100) 4l TiO, ZHM& A
AAH L wiute] 47 me, Wit ﬂﬂ’ﬂ ZA
upeke] gz, ubute] 2w o) tigk okdA T& X-"*
FAz} B3 (X-ray photoelectron spectroscopy; XPS),
LA A} 34 (Auger electron spectroscopy; AES),
o\ x] A2} 3] 4 ¥ (low energy electron diffraction;
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LEED), ©]& 4kt ¥3bfl(ion scattering spectros-
copy; ISS)# TPD ¥4 & o]-&3te] dolmgir}
uinte] g o] Fxol FA e o)) oAl WEH
A TiOy001)2] ¥ 729 v|2 7 313}

A4 ¥

B AYL ulet ko] 2x107 0 Torrdl 2132
Fol|lA Fastct B A7 AR EHEA )
719} 34 9 71A 2AP | (doser)= FUY 23AF
Zol| A= 9leH, x y, z 6 WYL o]l FAZ
& e AR 2A71E o] 4314wt A oA 5-E]
FA7HA] A A (in-sit)| A 52331} 27 o) 10
mmo|Z 77} 1 mme|w § ZH-& Anidt A
2] Mo(100) & 24 71He 2 A3} o]
DA F9E 0.03"Ta 22 F3to} & o} 7+ A
A& T4 A% 2. A5 FHe FUd
o] W-5%Re/W-26%Re GA7|4& 24 443514
A8 L8 FAY ¢ =S sk A8y 2
=& 2ASEA A5 dele Ta S 53 &
2E AFY F& 2Hshe g A8 7hd (resis-
tive heating)]-& o]-8-8}¢jc}. o] Wi o 2 Alge] &
EE 1500 K742 3ok 1 o8] 225 ¢dll o
22 AFE £ =4 Ta Ao} Foxle A$7}
WA A2 258 e 2% 99 24
T del= AlE 237 dA ALE Y A5
LE§ HAxYH FAl A& A S o] 43l
t}. Alge £25 YAE 110K7A] Hojz=d 4
At o & LE=AA] A8E 7MEE 287} )
& "l HAAt(electron beam)E Al g9 Fwid]
EAze o] HpHo g A 8e] 25F 2300 K7HA)
%A% 5 AT Mo(100) 2L 52 w4 4
28 2459 =, ol & AAz] HaA ©
A 23 gzl Abae) £4h& 1x107° TonrZ F
A& Al ellA] ok 5% ot Al8F 1200 K7hA] 71
A EHe] BFAF ABAZ F, HAME 4] v
Hoz ARl gAE A A Fel4]
wh & F ubetolu} AbSLE whehg AAY Hev)
UE @ fo)3A o] 8EHt o] WiYoR o &
Ao] sHA3] MARA] & de Ar' o] ~5E]F
< H4sp5ich AEE ety sle dae FF
o} of2 AESell vehd sficd 49 398 a71&
AAge N & 4 UK
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Mo(100) 24 FHE Edel o] JHoA
AES¢} LEED F-H& #&34] ede] ghAY &4
o] AR F27}F ohE FFo] EA=AE U3
t}. TiO, ¥}2h-e 2 3A1FZ el 1x107° Torrd) Aba
e A AR Ti 455 Mo(100) HE 38
FHUAA SAAZC FEEs AYAAA 73}
Al AR 122 Ti A& ®Wawl Aol 7o} 2hE
th AF AFE Had AR Fo 255 M
Ak el AR 4 A5 3R 7HA] oA
ZAFe2H Tid $% £=F A3kt TiO,
kg whEy) Aol FURE AT 1o 7t
3 Fof Fubzd e A AR o EAL A
Astdrl. Ti 349 U 4$X+& Mo(100) EH o
FAY TiwtH o2 HE AL 24 A¥EHOF o
o}

XpSe} ISSE 7] $3le A W $47)
(concentric hemispherical analyzer; CHA; Perkin-Elm-
er, PHI 10-360)2 o]-8-3}od 312} He' o]-22] &
% dAE A3 XAde2e Mg KoAl
(1253.6 eVy2 300 We| &3 2 g o]&3lgitt. XPS
£ 4¢ de ABHoEHY £l wEkA
CHAZ} FAAHE At W ddel 2H
XPSE A& 7ol CHAE fixed analyzer trans-
mission(FAT) 2204 53} oi]x](pass energy)s-
187.85eVE Fi &A3lx, 543 B9l o
glo] 2 EHYE AL Hfoll= 5 A E 235
eVE F3 $A33ct XPS 49| 7 g9l 2
&= A< o)A (binding energy) Ft-& Mo 3dsp2)
A of|yR] 227.7 eVE 7|E2 2 ehlglc). ISS
£ 600 eV} i x| & 742l He' o] &8 A| ol Ak
AR F 135°2 4 ARG He' o] 29 AUinE
243tech. o) He' o] ol Slstod WAY S=
A& AR el F5gE Hastels] Ashed ol
L& WA BER A5 AT AR He' o] &
9] dliRje o] R =2 I3 CHAE FAT &=
ol A F3 AR E 23.5 eVell £ A 3kt

AESE 45° 7oA AR E A AAtFogy
B W2 3keV HAMES ARl XALELA AR ¥
AR AZE AolAR F wEsEe oA AR
WA & CHAE o] &3}e] #-AF3 (dispersive type) &
HEHo g At FAMY e A’
F vl &3t vehi gl
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A e ¥ L2 6" LEED(Perkin-Elmer)2 5
B 1 97218 2okg #3kct. LEED ¥ & 6"
Y=g F3lA FHellA 45° A4 xellA] BAstr g
Al 5] FhellkE o) -&3te] Ebalel woket.

uhebolut F EAlel tidted TPD AW ER S <
obg 4 Uitk AJHe] Exe Aoz ol
A S5 K2 A8 258 /M7, 7 &
ZoA] EEE= e AR A% $47(qu-
adrupole mass spectrometer; QMS; UTI-100C)E- o]-&
st 2Usgeh AEFA A% FHAL Bl 9
mm 2719 FYsH71E FHHA EHoZVEY Y
A3 Yool 249 4 YES sgod, Az
£3 MR- 100 VYE Dol AFFA A% 2AA
o) o] 22} A} How Ax Eel A A
A} 2= "2l (electron stimulated desorption) FA}e]

dojrke A& WA s o

Hat ¥ g

¥ o AL AAY SEA L Mo(100) £
HoZHe] ozl LEED FH& AN A
(100) HA 2] AA R} wofat dA|she fds] A=
LEED H&§& #3% 4 stk Tio, uhate- F3
27171 A&l Mo(100) EH o2 ¥e] L& o4 ~
HE2 XPS 28 EFHS Fig 22} )4 ek
qlt}. Fig. 2(a)2) 227.5eV H-& Mo 3dsp A=Y 2
& ouiAle PRt AErt L9EHGE W 2o
A= Aba 1su} g 1sel] 93 B$2E AESY
XPS Aol =R Wshel.

TiO, W2t A3kA] Tist Mo 7194 AF3 A48 o]
s3la, TiO, Tib-g AR o 1 FAE AT
4 3171 A1#A Mo(100)ell Ti F5-& A 7= A
Y& 3llch AESE o]-8-3to] Mo(100) Ex el chdt
Ti 2459 A% w7l & Tigl AREE & Tig
3 £2F dohlisict. Sl o3 21 AW
Al A Al 7IX R EFE - F4o] 3
2 AR 2 A0A4 AAE sk At aled
1718 Frank-van der Merwe(FM)3] AlAolelx &
t}. ubuto] Flof AAkat wf ZAlo] A dojuix] ¢
= Ate 30 F2 Edo] A & UEA
= 3AdAR] S 3HA "o oldle s B
F2 A4S FAA7Ive A9 7st o] vt
22 =y oA et o]2jt A wAlE Volmer-

304 Mo 3p 5

Mo 3s -
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Fig. 2. The (a) XPS and (b) AES of clean Mo(100) sur-
face used as a substrate for the TiO: film growth.

Weber(VW)3] A7} wprlolzba &} & shte] A
A ghale e A2 38 WA A3 FAde
3 AL F, 2 ol 320 A AL
Z AAshl= 712 & ©]F Stranski-Krastanov(SK)3)
37 wiAlolety gt mFAAe] ¥ oA,
2 259 29 CviR], ]z Alg oA 39
AiA]l Z7)e wiel AR WAL Azl dS3E
%= itk Afol gt = E9 ollulx] el £xvt
B HaF A 1 9he] T 84} wwE
oo} 31m] 223t A Sell= $9 37| A whA]e]
7k wygd 4= 9lel

F48 AT £ 2 7|He) FEA7]HA AES
E Aol AR Az wet s|we] Xl 3
Fahe A A& (Auger signalye ZrAste] SAE
ZA9] 24 A3 &= 27131t} o] AS(Auger signal)-
t(time) TE 2 FA|3tA whto] AR st w7IHE:
of upg} Feo|3t mofo] vjehdrt. o1 FoflA] whuto]
Frank-van der Merwe3 0. 2 AAE = ZhZo] o
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A€ wuich ASt ZRA 7]1&7)7} ok A ER
olojx|, 1 AN EZY ZAAHL AePsYPL 2
SRt 4 Fato] T dguie} J)g7|71 W
e ol Z1HY oA Az Fabeet FAE
249 24 AR T4} vhEs] wfEolt.V

Ti 248 Mo(100)0ll 252 7¥A o2 Z&A)7H
Al QL oAl 2HEZ S Fig. 39 vehlisict %
Al Mo(100) Al 82] 25+ 400 Kelglon, 34 3
W] 32 E AFe 7.400 Ao)ich Ttz 2 Y
A 8722 Azl oF 3 cmo| e} Sz $)A]2k
2 A 371 o8 A U] Wl o o
A A7 ok FE5E AL F oA 7 A=
ARE FRH2H olu &+ fXd| Agrt AHsHA
14 £ RS ) oA ~dEHS JE o
A&E z2& AxHde] ARV 2000A 22 YA
A s=E 5%ch Fig. 32 oA 2" EYA
186 eVE FHZ ehd HE2 Moo MNN 24
Aol 2§t B9 Eoln], 387 eVE FH 2 Jehd
39258 Tio) LMM 2.4 Holo| & Aolc}”
Ti& F2AZ] A7kl weh Mod] 2.4 -9l A

60 —r—rrrrTrrrrrreeereeer
Mo MNN Ti LMM
2508
50
225s
200s
40
1758
150s
= 30
bl 1258
% 1
100s
% 20
75s
\ J\J'\/V
50s
104 I
258
‘f Os
0 \ s
A0 L g s [ -
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Fig. 3. Changes in AES with Ti dosing time from Ti/Mo
(100).
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A} EE3 Tl A 97t sk A B
4 9lch. A A" EZo] A3} Y& /1A d=
o] 33 2de Yl ypejel T A= £
A Ade] =zl viHsieg, oA Ade] A
7124 Fig. 3ol4 2-¢-2lel F70e A2 Ak}
186 V] Mo 2.A| Al1'del] tigl 387 eVE] Ti9] &
A Ad e g FEAAF A R =R’
a7e| Fig. 4o vJebloiA Qlch AYA F454
3} AES Z#o) ulE-E uwj ¢4 o] M2} HFo}
CHAS] RIZFE9] o)}t ZHE sRi= K A2 Moo}
Tio] /WAl oA ¥-9-2]9] =7]|9 W3tE =83}
32| 93 5 A ¥-¢ele] 2] WS =x3Fe
2 223 Aolol| 7 F3& AAY 5 st
Fig. 4oll& Ti& FAAIZ A7k gt oA 392
2] z=7] wje] W3y} 71€7)7) o8 JAER A
He As 8 5 e, o] A& wtat Aide] 4
AR o) e A3 AS-t 2 2o gt
t}. o2} Ti& Mo(100) FHol| Frank-van der
Merwed) A& ety & 4= 9lch. Fig. 49] =¥ ol
A A& 71&717} ¥ske AL Tio] Mo(100)) 3
g RS g Adez 73 & 9t Ape
AY 2R A & 39 Tid FHA7=d o
9027} Zejd, 5 WA F7A] AT ed %

25 1 ) L 1 1
T,= 400 K
Growth of Tl on Mo
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Fig. 4. The changes in Auger signal ratio, Ti(387 eV)/

Mo(186 eV), with dosing time of Ti.
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18539 & A|7ke] H3rle A& & 5 vk 7
HA 9] Wart 234 ge A Fo] B deoje
e 71Ee 24 e} FAseg FANSL &
2 4 Qo Ao g A WA Fo Fo] F
WA Fo] 55 g AEE 3 webd 3
£+ A F= S50t o wE S5 Qo) olld Aol
TPD #3232 #3AY 4 x| TPDF |43’
AAL A @t 99 Ti Aol HEe Tig
Mo(100)e]] 52HA1F|HA] AR o2 ISSE dojn
bt 90N & Fo] A2 dol= AL B 4 9]
gic}. Fig. 5+ w32 Tig Mo(100)d| &3]z ¥
AR} LEED Zoo|t}. LEEDS] 2ok dicdsd] A
HE HoE vhehbey Mo(100)2] 7]#ollA #AR
LEED®] ®of3} u}dko] 4l x)3l9ic).

TiO, B}2h-& ulel A4 gk slel] Tig Mo(100) 7]
& Foll ZAAH HE ) AAAA] Mo(100) 7] H
o] &, Akao] §HY, Ti 49 8 £2& J¥
of3] Fak A A kg whEa BA A vt
AAA 3} 313k 2AJ o] Heold A¥ 27¢ sl
t}. 244> LEEDEZ ¥ 3134 A2 XPSEH
B fobatedr}. Al 2571 500K, 600 K, 800 K,
900K z8]x AkAo] B4ME 1x107°Toms} 1x
107" Torr& A =3 & A3} A He] 257} 600 Kol
A zEla A Egte] 1x107¢ Torrel ZANA
A ez A o] Hojwron] 33l 2A0)
2L TiO# AXeh= A& & 4 ATt 800
K o8] 2ol 713e] 227 S7185E 2
3|7 ubete] AAAJe] Hojd Rt ofe} riwke]
L2} G Aol vlslA] FUg A7 B AR
A7 ahake] FA7E o gk S TAY 4 9l

Fig.5. The LEED pattern obtained from 1 ML Ti/Mo
(100) (the electron energy is about 130 eV).

TiO, B¥}2te] T4 = ol A Tig] o] Mo(100)o} 52
e SE2E IFE AR o]83td 1L FAE S
gtk &, 30 ML9] TiO, ¥t wHE7] &M A
Ak viek Ak F343bolA] Tig Mo(100) o) 1
ML $3A) 716 Al A7) 30uld #gshs
A|1ZE 2t SR A b AR F3H Tio, Bt
2%l FA= 30MLEY okg 4 ook o714 1
ML} FAl= 9 Ti0y2] &9 Az} ol =3}
o A2 Auhes olF F9 Fo|E 9vugll. 30
ML 33 wlute] 29 TiO, +2E& 7Hx|v 2719
(001) Hio] Mo(100) 7|3 el 33 33t upute
FAE 88.8 A A xol| Y Aot

7139 &% 600 Kl 30 ML®) TiO, upahg =t
£ ¥ 1200 K7}A] AF-7](annealing)E 3} vk
< XPS7} Fig. 66l Bl 9)c}. Fig. 6(a)9] Ti 3%
2]} 0 ¥-9-2j9] =] vl HEA Tioo 288 9
2= 2¥ e 398 =] v)e} x|k} Fig.
6(b)lA Ti 2p2] L Ti*e 2~ A= ATl
21%F Ti 2p1%F Ti 2p3p9] A o<l 464.3 eV}
458.8 eV Lol 7bzt e T 2927k 7HA
o] 5.5eVel AL & 5 Yt 457 eV 2o o}F
2L 927t FAE e AL B £ oledl o)
AL Titel ¥ Aolch. AAL TION(110yF
1000 K712} %7184 Exdo dnlzke) 414o) o)
23 A3 %E F 3w Xpse| Ane} g #
Absteh ! 899 Tioll 913 F, o8 59 344
] Tip, TiO] Ti**ell 2% H& A2 vpehtr] g
Ao yalh?

1.6 ML2} 5 ML $7¢] TiO, u7h& &% 600K
|4} Mo(100)ell A 53 A Azt 2§ Al Rl
et} ISSE &> AF7L Fig. 70 Qle}. Fig. 79
(@)= Mo(100) ¥ ApAol|A] AL ISS AH EFo]
t}. (b)~(d)e 600 KellA] TiO, ¥tetg gl &%
718 3R] ok & 1SS A#MEHo|t}. 1.6 ML
TiO, & 227! FHOZ2RE]E F9 AtA YA}
oajA AtgkE 2o} ®del Ti Yiad oA
AR g9-el7t 247} 260 eV} 440 eVellA] s
o, Mo 490 9lsiA] Albel 292+ A2 vehd
A %&£ 5 glvh o] A= 1.6 MLY TiO, &
A2 2 Mo(100) EHe] A2 23] YolA Hrh=
AL 2vlsle, wpebA] TiO7F Mo(100)ol] 3 A3
ol 7}7he- S gekx & = Qe 5 ML Tiozol
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Tizp
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£
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=
470. = I465. — .460l — 455. 450
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Fig. 6. The XPS obtained from the 30 ML TiO»/Mo(100)
after annealing to 1200 K: (a) in the binding energy range
of 0~1000 eV and (b) in the Ti 2p binding energy region.

ISS Intensity (arb. unit)

(a)  xo0.1 0.0

T 1 L
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A @2 ISSell = Mo®| $-9-2)7F A vehta] &
& £ 58180, 00l &% 25219 Tidll &3 ¥
$-2l9] ¥|7} 1.6 ML TiO,9] %9} FUF P& &
ol Ao g e 33l FAMIE SMLY 15
ML®] 75} A9 Fdsicka & 4 3lo} 30 ML
TiO, EdollA] A& ISS §A] Mo®] & FAEHA|
2o 0 %59} Ti 2-92le =7] w7t A9 &
d3E & 4 ik

73] &% 600 KollA] vHE ubuhe 1200 K7hR]
2F71% F AFellA] A& ISS ~AH ER & Fig. 79|
(e)~g)ll Yehldct. ()= 1.6 ML TiO, 2 58] J-&
AL 600KelA dolzl AdER] & Ao]F B
o]x] ek gle}. (d)2] 5.0 ML TiOy= 1200 K7HA] 2~
F71% Foll Mo Fo] ISSAHe| ohA] vehvbes AL
2 5 Qe dubA e g wieke] FACL FAYAS
5 94 A e] Frishe A o] JloBR o]7l0]
d 23 23 7o g 7] ogrt. 1200 K7HA] =
715194 AR A BAAE o] &35t 24}
3 2R Tig Eishe dae A @
o}, shte] s e 2 94 AAA (etching)et 7
< g9 Wy} w3 ZloE s 4 gl
o]& = A 9] TiOy(001) EHo] T-2olA] Hms}st
© 543 IR A9 5 ot Tio(001)8] &
o Ti w957} 424 TiOx001) ZHo & B 23

annealed to 1200K

O, (ML)

200 300 400 500 600

Kinetic Energy (eV)

Fig. 7. The ISS spectra (a) of Mo(100), (b) and (e) of 1.6 ML TiO; thin film, (c) and (f) of 5.0 ML TiO; thin film, and
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