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Figure S1. Photos of NS1 (A left), S2 (A right) and C (B) samples. Powdered crystal sample
(sample C) was used in emission and steady-state reflectance experiments.
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Figure S2. Normalized emission spectra of the samples studied in the long (A) and short (B)

wavelengths regions.
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Figure S3. Emission decay kinetics at 780 nm of selected samples with fitted stretched exponential
function (black line). Excitation wavelength was equal 420 nm. The initial decay of sample C was
faster than for other samples, but the overall decay profile was much more stretched (3 parameter
significantly smaller than for other samples), therefore the average lifetime was the longest for
sample C (Table 2).
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Figure S4. Transient absorption spectra 5 ps after excitation (Aex=600 nm) for a given sample and

pump pulse energy density.
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Figure S5. Global analysis of transient absorption for sample NS1 for different pump pulse energy
density (A-C). Selected transient absorption spectra at indicated time delays for the highest pump
pulse energy density (D).
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Figure S6. Global analysis of transient absorption for sample NS2 for different pump pulse energy

density (A-C). Selected transient absorption spectra at indicated time delays for the highest pump

pulse energy density (D).
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Figure S7. Global analysis of transient absorption for sample S1 for different pump pulse energy
density (A-C). Selected transient absorption spectra at indicated time delays for the highest pump
pulse energy density (D).
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Figure S8. Schematic explanation of observed bleach band shifting due to band filling effect for

the samples prepared in the non-stoichiometric way.
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Figure S9. The comparison of the fit of mixed first and second order function and multi-exponential
function for the exemplary sample showing second-order recombination (NS2 at pump pulse
energy density 50 pl/cm?). The population decay n(t) described by the mixed function is the
following: n(t)=ki no /(kie* t + ka no (e¥*-1)), where ki is the first order rate constants, k» is the
second order rate constants, and no is the initial population of the excited state. Figure (A) shows
the fit to the first, dominant singular value of the transient absorption data, while in figure (B) the
band integral of the same transient absorption data in the spectral range 620-850 nm is used [S.A.
Kovalenko, R. Schanz, V.M. Farztdinov, H. Henning, N.P. Ernsting, Chem. Phys. Lett. 2000, 323,

312].
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