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Stoichiometry

The ceria surface stoichiometry for the CeO: film sample was evaluated by fitting the Ce 3d XPS spectra
using Ce** and Ce*' related components, following the procedure of Skala et al. !. The Ce 3d spectra of the
two samples and the fitting curves are shown in Figure S1. The concentration of Ce*" estimated in the sample

is less than 5%, confirming a good stoichiometry close to CeOs.

] Data Figure S1 Ce 3d XPS spectrum. Black line is the
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We applied the Tauc’s plot method to compare indirect and direct bandgap values obtained by fitting our
experimental data with those found in the literature. This method assumes a linear behavior of the (a(hv)e hv)n

vs. absorbed light energy plot as shown in Figure S2 to determine the direct (n=2) and indirect (n=1/2) band
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gaps of the material from the optical absorption spectrum. While it is noted that the absorption in the sub-band

gap region may be strongly affected by the defect density (as in the case of ZnO?) thus rendering extraction of

the true direct and indirect band gaps questionable using this method, here we use the method purely as an

indication of the quality of the CeO, sample by comparison to literature values extracted using the same

method. In this way we determined a direct band gap of 3.55 + 0.04 eV and an indirect band gap of 3.27 + 0.04

eV. Both the results are comparable to those found in the literature **. However, as explained in the main text,

we believe that the true bandgap corresponds to the shoulder of the absorbance at about 4 eV (as confirmed by

the photobleaching at 4.0 eV in the fast transient measures).

Global Analysis

The global analysis provides a functional description of the kinetic profiles through exponential functions

whose amplitudes are wavelength dependent. We performed this analysis using the Glotaran software’
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imposing two kinetic components with subsequent dynamics. An IRF with a FWHM of 70 fs (compatible with
our system) was used in the analysis. The TA map obtained by this method (Figure S3a) is in good agreement

with the experimental map (Figure S3b) as can be seen from residual map (Figure S3c).
Analysis of the spectra extracted with the Global Fit analysis

Two Gaussian peaks were used to simulate the PB (negative amplitude) and the PIA (positive amplitude)

contributions to the spectral components extracted using the global analysis. As mentioned in the main text,

the photobleaching Gaussian peak was fixed at 4 eV. Then the widths of the Gaussian peaks were fixed to the
Table S1 A1, B1, C1 are the intensity, the centroid and the width of the Gaussian for the PB signal

while A2, B2, C2 the intensity, the centroid and the width of the PIA.

Initial Component Final Component

PB PIA PB PIA

Al |-2.94 mOD A2 2.81 mOD Al |-3.43 mOD A2 3.97 mOD
B1 |4 eV (fixed) B2 3.26(2) eV Bl |4eV (fixed) | B2 3.68 (2) eV
Cl | 0.35 (fixed) C2 0.46 eV (fixed) | C1 | 0.35(1)eV C2 0.46 (1) eV
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Figure S4 a. The black solid line is the initial component extracted using Glotaran while the dashed
line represents the fit obtained using the two grey shaded gaussians. b. The red solid line is final

spectral component extracted using Glotaran while the dashed line represents the fit obtained using

the two shaded gaussians.
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values we obtained from the final state spectral component (Figure S4b). Finally, the initial state component

was fit as shown in Figure S4a. In table 1S the results of the fit are reported.

Analysis of the dynamics extracted with the Global Fit analysis

In order to evaluate the rise time and the decay time of the dynamics extracted using Glotaran, we use decay

and a rise functions obtained by the convolution of a Gaussian peak (which simulates the IRF) with two

exponentials. The final function is:
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where 17 is the rise time of the signal, 1> the decay time of the signal and orr is the width of the pulse duration

of the laser in a Gaussian approximation. The result of the fit is shown in Figure S5.
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