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XPS spectrums of free-standing TiO, film

Ti 2p core spectra was fitted with two peaks located at 458.4 eV and 464.2 eV
corresponding to Ti 2p;, and Ti 2py,, with 5.8 eV peak separation which implied +4 valence for
Ti. O 1s spectra showed the peak at 529.9 eV regarded as Ti-O bonds in TiO,. Through the surface
quantitative analysis on the integration of fitting peaks divided by the relative sensitive factor, the

O/Ti ratio value was about 1.91, indicating stoichiometry TiO, with tiny oxygen vacancy.
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Figure S1. XPS spectrums of free-standing TiO, film grown under 100°C. a, O 1s core spectra. b,

Ti 2p core spectra.



fitness=0.304 fitness=0.278 fitness=0.267

3 3 n 3 .
10A — Exp. 15A — Exp. 20A — Exp.
2 —— Sim 2 —— Sim 2 —— Sim
1 1 ;|
& <} =]
[ [ )
-1 -1 -1
-2 -2 -2
01 2 3 4 5 6 7 8 9 10 01 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
r(4) r(4) r (4)
5 fitness=0.263 fitness=0.251 fitness=0.263
3 3
o —— Exp. — Exp. — Exp.
2 25A —— Sim 2 30A — Sim 2 35A —— Sim
1 1 1
3 w w
g o 2o g,
-1 =1 -1
=g -2 -2
© 1 2 3 4 5 6 7 8 910 01 23 45 6 7 8 9 10 01 2345 6 7 8 910
r(4) rih) ridy
fitness=0.261 fitness=0.264 fitness=0.254
3 3
2 — Exp. —— Exp. —— EXp.
2 40A — Sim 2 45A — Sim 2 SOA — Sim
ik 1 1
& & &
g0 ) a0
-1 -1 -1
-2 -2 -2
01 2 3 4 5 6 7 8 9 10 01 2345 6 7 8 910 01 2 3 45 6 7 8 9 10
r(4) rid) r(4)

. -+ VkiMelt-quenched) ’ If \ —+ Vk{Melt-quenched) ) I —+— Vk{Melt-quenched)
0005 - Videxp) - J \‘/ | T e oaos| || 1 - VK(exp)
#
0.004 0.004 /
ga.uuz J \ Zooos / d
0.002 '. 0o0z| ot
o001 0001 2 o001
10A 15A 20A
oI o o3 da o5 06 0T 02 03 04 05 06 L e R S s
k(A% k(A1 k(A1)
X 0.006
—+— Wk(Melt-quenched) \ —+— Vk(Melt-quenched) \ —+— Vk(Melt-guenched)
ooosi |  Vk(exp) 0.005 \ - Vklexp) 0005 o Wk(exp)
I\ XN 4 V\‘
004! || W oooe] N .
H | / /
. [N/ \ M 1. \
£ | ; / Zoaoes /
Zooosi | \r‘ \]’:\ ‘j\/ ) J
N\t Ty y
0002] 0.002] [ -
0.001 0001 aom
25A 30A 35A
o1 o0z 03 04 o5 0% 900a 02 o3 oa 05 os 0 %2 o3 o4 o5 o6
KA k(A KA
0,006
—+— VK(Melt-quenched) —+— Vk{Melt-quenched) —+ Vk(Melt-quenched)
0.005 ~— Vk(exp) 0005 * Vkiexp) 0.005 + Vk(exp)
{W‘Y\‘ r\/‘v‘ P ; = +
o004 0.004. | / \ 0.008.
. N . [ iy __
Zoo0s Ji W Zoos |/ Y4 £ 0.003
= A f‘ i “v\»»‘,\d =
f AW / S
0.002 1.“-" Ll 0.002
0.001 Lo 2 0.001
40A 45 A
01 02 o. 05 0.6 o1 02 03 04 &5 o8 01 02 03 05 06
KA kA A

Figure S3. Simulated V(k) of melt-quenched a-TiO, model with different size.



