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Supporting information 

 
Results 

 

The UV-Vis spectroscopy analysis for the sample series deposited at 100 °C and heat treated 

at different temperatures is shown in Figure S1.  

 
Figure S1: a) Transmittance spectra, (b) reflectance spectra, (c) absorbance spectra and (d) 

Tauc plots of the ALD TiO2 thin films grown at 100 °C and heat treated at different 

temperatures indicated in the plots. 
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TAS data were acquired in transmittance and reflectance modes in the NIR region. The results 

are shown for samples deposited at 150 °C and heat treated at 200 °C and 500 °C, i.e. before 

and after the onset of anatase phase, respectively, as shown in Figure S2. When sample is heat 

treated at 200 °C, both transmittance and reflectance show almost same intensity, Figure 

S2(a,b). When heat treatment temperature is increased to 500 °C, the reflected signal is much 

stronger than the transmitted one, Figure S2(c,d). This effect can be dedicated to difference in 

crystallinity and different relative chance of refractive index and absorption coefficient after 

excitation, respectively.  

 

 
Figure S2:  TA spectra in transmittance and reflectance modes for (a,b) 200 °C and (c,d) 500 °C heat-

treated samples, respectively  

 

Carrier relaxation time: 

 

To compare the carrier relaxation time the TA data were fitted by a sum of exponent and 

stretched-exponent. The former was needed to account for the fast carrier thermalization 

which takes place in the subpicosecond time domain and almost invisible in Figure 3, which 

presents TA in longer time domain (from 0.1 ps to 5 ns). Thus the carrier recombination is 

presented by single stretched-exponential 

𝐴(𝑡) = 𝑎0𝑒𝑥𝑝 [− (
𝑡

𝜏
)
𝛽

] 

where 𝜏 is the time constant and 𝛽 is the stretching parameter. Since the stretching parameter 

was somewhat different for different samples the average lifetime was calculated as by Ref 

[1], which refers to Ref [2]. 
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where 𝛤( ) is the Gamma-function. 

 

 
Figure S3: Comparison of lifetime of 150 °C deposited, 500 °C heat-treated sample (anatase) 

and 200 °C deposited, 500 °C heat-treated sample (rutile) 
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