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Half value layers for CsPbBrs

The thickness of CsPbBrs layer needed to reduce X-ray intensity to 50% of its initial
value was calculated as:

In2
Pt
where p = 4.83 g-cm is the density of orthorhombic CsPbBrs (PDF card 01-072-7929
from ICDD PDEF-2 database) and the total mass attenuation coefficient without

X1/2 =

scattering u,, was obtained from the NIST Standard Reference Database 8 [29]. For Cu
Ka line (¢, = 188.8 cm?-g!) the half-value layer of CsPbBrs was determined to be 7.6
um, calculated half-value layer for 40 keV Bremsstrahlung (i, = 13.3 cm?-g™) was
107.9 pm.

RL spectra before and after ligand exchange

Figure S1 shows radioluminescence (RL) spectra of samples prepared by the static
spin-coating process (140 repetitions), but without the ligand exchange step, i. e.
CsPbBrs nanocrystals were capped with oleic acid and oleylamine. RL is weak and

does not increase with increasing number of deposited layers.

Figure S2 displays the RL spectra of analogously prepared samples, only using
CsPbBrs nanocrystals capped with dioleyldimethylammonium bromide (DDAB). The
RL intensity (integrated RL spectrum) increases linearly with the number of deposited

layers, see Figure S3.
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Figure S1. RL spectra of CsPbBrs thin films capped with oleic acid and oleylamine on the glass wafer
with increasing number of depositions (1-40 layers).
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Figure S2. RL spectra of CsPbBrs thin films capped with didodecyldimethylammonium bromide on the
glass wafer with increasing number of depositions (140 layers).
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Figure S3. Linear dependence of the RL intensity in Figure 52 on the number of layers deposited by the
static spin-coating process.

Film thicknesses

To determine the thin film thickness, samples were broken and the edge was analyzed
using the SEM imaging. Figure S5 shows the edge of the thin film prepared by the
static process (two different spots) and Figure S6 sample prepared by the dynamic
process (three different spots). The homogeneity of the thin film prepared by the static

process is much better.
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Figure S4. SEM images of the CsPbBrs thin film edge. Sample was prepared on the GGAG:Ce wafer, 50
layers deposited by the static process.
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Figure S5. SEM images of the CsPbBrs thin film edge. Sample was prepared on the GGAG:Ce wafer,
0.6 ml deposited by the dynamic process.



Scintillation decays of samples prepared by the static and the dynamic processes in

the long time window

1x10° | I(T) = -9079exp(-/0.352 ns) + 4 x10°L I(T) = -9147exp(-/0.545 ns) + .
E + 10825exp(-t/0.367 ns) + 5% : F + 10556exp(-t/0.533 ns) + 10 %
’3.‘ + 233exp(-t/191 ns) + 54% 1 ; - + 111exp(-t/134 ns) + 26 %
5 [ + 59exp(-t/582 ns) + 0.119 1% ] I I + 88exp(-/418 ns) + 0.111 64 %
S 1x10% | : data] 4 & 1x10? | data|
(] ; —fit jo ; —fit | 3
3 —IRF| 13 —IRF
& 1x10" | & 1x10" |
= E - ;
o static process i dynamic process
long time window long time window s
1x10° ks L L L L L —— 1x10° L 1 1 L 1 L S
200 400 600 800 1000 1200 1400 200 400 600 800 1000 1200 1400
Time (ns) Time (ns)

Figure S6. Scintillation decays in the long time window of CsPbBrs thin films on GGAG:Ce prepared
by the static process (left) and the dynamic process (right). Black circles represent experimental data,
red line represents the fit and blue line is the instrumental response function (IRF).
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