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Figure S1. SEM images of a) Cs,SnClg:Te 5%/PMMA CF, b) Cs,SnClg:Te
10%/PMMA CF and ¢) Cs,SnCls:Te 20%/PMMA CF.



Figure S2. EDS mapping of Cs,SnCl¢/PMMA CF.
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Figure S3. RL spectra at a dose rate of 200 nGy,;;s' and PL spectra of Cs,SnCly:Te
15%/PMMA CFs.
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Figure S4. (a) Normalized RL spectra of Cs,SnCls:Te 15%/PMMA CFs under
continuous X-ray irradiation. (b) RL intensities recorded for Cs,SnClg:Te
15%/PMMA CFs over continuous 60 on/off cycles. (dose rate: 10 pGyairs!, tube
voltage: 50 kV)
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Figure S5. a) Cs,SnClg: Te*" cell structure, in which Te*" ion replaces Sn*" ion. b)
Jahn—Teller distortion: schematic diagrams of [SnClg]>~ octahedra without doping

(regular) and with doping (distortion).
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Figure S6. The PLQY value of Cs,SnCl¢/PMMA CFs and Cs,SnClg:Te 15%/PMMA
CFs
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Figure S7. RL spectra of Cs,SnCls:Te/PMMA CFs and LuAG:Ce(dose rate: 10

uGyairg!, tube voltage: 50 kV)



Table S1 Bi-exponential fitting results of PL decays for Cs,SnClg:Te/PMMA CFs

with different Te content.

Sample 71 (ns) A1 (%) T, (ns) A, (%) Tave (DS)
Cs,SnClg: Te/PMMA-5% 83.5 76.5 1353.2 23.5 1140.2
Cs,SnClg: Te/PMMA-10% 96.1 73 1597.5 27 1387.1
Cs,SnClg: Te/PMMA-15% 129 49.9 1756.9 50.1 1620.4
Cs,SnClg: Te/PMMA-20% 112 55.5 1562 44.5 1464.7

The decay trajectories of all samples can be fitted to the double exponential

function Y(t) according to the following nonlinear least squares:

t t

1 2
Y(t)=Ae ~+Ae ° 1

where A, A, are the contributions to the time-resolved emission decay lifetimes
11, T, TEspectively.

The average lifetime of the sample (t,,.) can be obtained from the following
equation:

Alrlz + AZTZZ 52)
T = O .
we AT+ A,



Table S2 Nominal and actual Te/(Sn+Te) co-doping concentrations in Cs,SnClg: Te

micro—crystals. The nominal Te doping ratio was defined as the molar ratio of

Te/(Sn+Te) in the precursor solution, and the actual Te/(Sn+Te) ratio was determined

by ICP-MS
Te/Sn dopi
Sample  Te*'(g)  Te(mol)  Sn*(g)  Sn* (mol) oon Goping
ratio (mol/mol)
CsSnCl 0 0 0.000046  3.87564E-7 0% / 100%

Cs,SnClg:Te-5%  0.000003  2.3511E-8  0.000051  4.29691E-7 5.19% /94.81%

Cs,SnClg:Te-
0.000006 4.70219E-8  0.000042  3.53863E-7 11.73% / 88.27%
10%

Cs,SnClg:Te-
0.000007 5.48589E-8  0.000037  3.11736E-7 14.96% / 85.04%
15%

Cs,SnClg:Te-
0.00001  7.83699E-8  0.000035  2.94886E-7  20.99%/79.01%
20%




Table S3 Summary of X-ray scintillation performances of lead-free metal halides

scintillation screens.

Light yield

) Detection limit Radiation
Sample Attributes 1 .. Ref.
(photons MeV~!)  (nGy,;s™) stability
(R/S-PPA),Bil Rigid 270 120 min [1]
- i igi -
S & 2.29 mGy,;s!
Cs;sMnBrs NC- . 60 min
Rigid 5200 787 2]
embedded glass 5.775 mGyy;s™!
Cs4Cdg7sMng»sBinCli,  Flexibl 34450 183.6 180 min 3]
s ng»sBi exible )
4Cdo.7sMng 2sB1,Clyp 10.53 MGy,
. 240 min
Cs3TbClg Flexible 56800 149.65 [4]
. 120 min
Cs3Cu,l;s Flexible 32,000 150.55 [5]
6.8 MGy,s
180 min This
Cs,SnCls:Te/PMMA  Flexible 36000 112

10 uGy,;s™! work

Reference

1. S.You, Z. K. Zhu, S. Dai, J. Wu, Q. Guan, T. Zhu, P. Yu, C. Chen, Q. Chen and
J. Luo, Adv. Funct. Mater., 2023, 33. 2303523.

2. Y. Le, X. Huang, H. Zhang, Z. Zhou, D. Yang, B. Yin, X. Liu, Z. Xia, J. Qiu, Z.
Yang and G. Dong, Advanced Photonics, 2023, 5, 046002.

3. J.Li, Q. Hu, J. Xiao and Z. G. Yan, J. Colloid Interface Sci., 2024, 671, 725-731.
4. J.H. Han, T. Samanta, Y. M. Park, H. J. Kim, N. S. Manikanta Viswanath, H. W.
Kim, B. K. Cha, S. B. Cho and W. B. Im, ACS Energy Letters, 2022, 8, 545-552.

5. C. Lin, C. Li, R. Liu, X. Zhang, X. Liu, B. Sun, T. Shi, Z. Liu and G. Liao,

Sensor Actuat. A-Phys., 2024, 372. 115269.



