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Figure S1. 3D image of the drop-casted β-Cs3Cu2Cl5 film generated by a laser 
scanning confocal microscope.

Figure S2. EDS elemental analysis of β-Cs3Cu2Cl5 film.



Figure S3. (a) UV-vis absorption spectra of films with varied thickness (b) Absorbance 

value at 300 nm of series films with varied thickness.

Due to the measurement limits of the UV-Vis absorption spectrometer, we cannot 

obtain the absorption spectra of films thicker than 80 um. The absorption data with 

varied thickness (smaller than 80 um) were provided, as shown in Figure S3. The 

increased baseline in the absorption spectra shown in the left figure is mainly caused 

by the enhanced light scattering from the increased surface roughness (Figure S4). The 

absorption at 300 nm of β-Cs3Cu2Cl5 films increases with the increased film thickness 

(no thicker than 80 um), as shown in Figure S3(b), indicating that the corresponding 

enhanced PL intensity in Figure 2b.

Figure S4. Surface roughness of β-Cs3Cu2Cl5 films in varied thickness.



Figure S5. PL spectra peak positions of the β-Cs3Cu2Cl5 films in different thickness.

Figure S6. X-ray photon energy spectra generated by tungsten target at accelerating 

voltage of (a) 35 kV and (b) 50 kV.



Figure S7. Photograph of the radioluminescence (RL) measurement system.
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Figure S8. Linear relationship between integrated RL intensity of the β-Cs3Cu2Cl5 
films and X-ray dose rate.



Figure S9. Schematic illustration of RL light power measurement system. 

Figure S10. RL spectra of the β-Cs3Cu2Cl5 films after being irradiated by various X-

ray total dose.



Table S1. Comparison of X-ray irradiation hardness of β-Cs3Cu2Cl5, CsI:Tl, and 
Cs2Ag0.6Na0.4InCl6:Yb3+/Er3+/Bi3+ (RE-1).

Total X-ray dose [Gyair] 0 13 29 53 Ref.

β-Cs3Cu2Cl5 100% 99.2% 99.1% 98.6% This work

CsI:Tl 100% ~97% ~50% ~28% [1]

Normalized RL 

intensity

RE-1 100% 71% 60% 49% [2]

Slanted-edge method:[3] 
Firstly, the X-ray images was converted into grey-scale map and the edge spread 

function (ESF) stands for the grey information along a certain direction. The line spread 
function (LSF) could be deduced by taking the differential on the edge spread function 
(ESF), as following:

𝐿𝑆𝐹(𝑥) =
ⅆ𝐸𝑆𝐹(𝑥)
ⅆ𝑥

Where x is the position of pixels, which is defined by following formular:

𝑥=
𝑁 ⋅ 𝑑
𝛽

Where N is the ordinal number of the image along a certain direction, d is the pixel size 
(about 6 μm) of the CMOS sensor in camera and β is the optical magnification.

Modulation Transfer Function (MTF) curve can be deduced by the Fourier 
transform of the LSF, as following:

𝑀𝑇𝐹(𝑣) = 𝐹(𝐿𝑆𝐹(𝑥))
Where ν is the spatial frequency.



Figure S11. Optical microscope photograph showing the line width of the smallest 
CAEP letters in the mask. 

Figure S12. Optical microscope photograph of the finest line in the mask.



Figure S13. Optical microscope photograph of the copper wire with a diameter of 100 
μm.

Figure S14. Photograph of the chopper blades.
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