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Supplementary Material S1,  

Fitting the decay FeOx-TiO2-Fe transients 

Probe wavelength for FeOx-TiO2-PE are: 1 (green) 610 nm; 2 (red) 735 nm 

Exponential fit parameters of y0+A1 exp( - constant1 * t) +A2 exp( - constant2 * t) are:  

For 1 (green), 610 nm: y0= 0.0005 ± 6.110-5, A1 = 0.0011 ± 4.2 10-5, constant1 = 
0.004 ± 0.5 1/ps; A2 = 0.002 ± 1 10-4;  constant2= 0.11 ± 0.009 1/ps  

For 2 2 (red) 735 nm  y0 = 9. 10-5± 7 10-5; A1 = 0.0006 ± 5. 10-5; constant1 = 
0.003 ± 0.0007 /ps; A2 = 0.0009 ± 6 10-5 ; constant2 = 0.09 ± 0.001 1/ps 

Insert. Probe wavelength is: 1 (green) 610 nm; 2 (red) 735 nm; 3 (blue) 465 nm red 

Exponential fit parameters of y0+A exp(- constant * t)  are :  

For 1 (green), 610 nm: y0= 0.003 ± 1.5 10-5; A= 0.0034 ± 4.310-5; constant = 2.4 ± 
0.06 1/ps  

For 2 2 (red) 735 nm  y0 = 0.002 ± 1.4 10-5, A= 0.003 ± 7.2 10-5, constant = 3.5 ± 
0.13 

  



Supplementary Material S2, Fitting the decay FeOx-TiO2-Fe transients 

Probe wavelength for FeOx/TiO2-PE are: 1 (green) 560 nm; 2 (red) 690 nm 

Exponential fit parameters of y0+A1 exp( - constant1 * t) +A2 exp( - constant2 * t) are: 

For 1 (green), 560 nm: y0= 0.0008 ± 1.4 10-5, A1 = 0.0002 ± 1.7 10-5, constant1 = 
0.004 ± 0.5 1/ps; A2 = 0.0019 ± 7.3 10-5; constant2= 0.2 ± 0.01 /ps  

For 2 2 (red) 690 nm  

y0+A exp( - constant * t)   

y0 = -0.00038 ± 5.2 10-6; A  = 0.0009  ± 5.0 10-5; constant1= 0.23 ± 0.019 1/ps;   

Insert. Probe wavelength is: 1 (green) 610 nm; 2 (red) 690 nm; 

Exponential fit parameters of y0+A exp( - constant * t)  are :   

For 1 (green), 560 nm: y0= 0.0021 ± 1.6 10-5; A= 0.0028 ± 4.610-5; constant = 1.7 ± 
0.051/ps  

For 2 2 (red) 690 nm  y0 = 7.9 10-5 ± 2.2 10-5, A= 0.0016 ± 3 10-5, constant = 1.3 
± 0.07 1/ps 

  



Supplementary Material S3

SVD decomposition of the experimental matrix data obtained for both films whose 

absorption up to 100ps is shown in Figure 3 indicate that significant singular values for 

the FeOx-TiO2-PE and FeOx/TiO2-PE film decay are about the same and not more than 

4. 

S3. First 100 singular values: Diagonal elements taken for S. a) FeOx-TiO2-PE, b) 
FeOx/TiO2-PE.  

  



Supplementary Material S4

The main information obtained by SVD is the rank of the data matrix analyzed, i.e., the 

number of components required to describe the measured process. This information 

enables the determination of the number of absorbing species in the reaction on a 

completely model-free basis. Singular value decomposition of the matrix D=delta 
Absorbance ( ,t) is usually written as in Eq. (1), 

D ( ,t)= U( ) S VT(t)    (1) 

Where: U and V are orthonormal matrices of dimensions m × n and n × n, respectively. 

The matrix S is diagonal and contains the singular values arranged in descending 

order. The number of components can be estimated from the number of significant 

singular values, i.e., values clearly higher than noise-related one. Singular value 

decomposition provides a means to describe the data into orthogonal vectors, i.e., 

linearly independent information, and in this sense, helps to determine the minimum 

number of intermediates needed. For more extensive in formation see G.H. Golub, 

C.F. Van Loan, Matrix Computation, Second Edition, The John Hopkins University 

Press, London, 1989. 


