50000 50000
( a) —20K (b) —20K
45000 |- —— 40K 45000 | —— 40K
——60K ——60K
40000 | 70K 40000 | 70K
. 35000 |- 100 K . 35000 |- 100 K
3 —140K 5 —140K
8 30000 —210K 8 30000 b —210K
§~ —300K ? —300 K
@ 25000 |- @ 25000 |-
c c
i 2
£ 20000 |- £ 20000 |-
- -
B 5000 | & 5000 |
10000 |- 10000 |-
5000 [~ 5000 -
h h
15 1.6 17 1.8 1.9 2.0 15 16 17 1.8 1.9 20
Photon Energy (eV) Photon Energy (eV)
70000 50000
- —20K —20K
65000 (C) 45000 -(d) — 40K
60000 |-
55000 |- 40000 |-
50000 [~ 35000 |
:; 45000 | 5
s S 30000 |-
40000 | &
2 2z
@ 35000 | ‘@ 25000 |-
S c
£ 30000 ]
= s000 £ 20000 |
_ L
a g
20000 [~ 15000 f
15000 [~
10000 |-
10000 [~
5000 | 5000 [
15 16 17 18 1.9 2.0 15
Photon Energy (eV) Photon Energy (eV)

Figure 1. Temperature dependent photoluminescence spectra for CsPblz QD thin films with
(a) 0%, (b) 3%, (c) 5%, and (d) 7.5% Zn doping concentration.



