Supplementary Information (Sl) for Journal of Materials Chemistry C.
This journal is © The Royal Society of Chemistry 2025

Supporting Information

Formation of Intermediate-phase Free Ultrasmooth Quasi-two-dimensional Perovskite Films

for High Quality Lasers

Yujing Wang,2 Wenhui Zhao,* Kaibo Zheng,>¢ Carlito Jr Salonga Ponseca,d Yanxia Cui ¢ and
Guohui Li*a¢

@ College of Physics and Optoelectronic Engineering, Key Lab of Interface Science and
Engineering in Advanced Materials of Ministry of Education, Taiyuan University of Technology,
Taiyuan 030024, China

b Chemical physics division and NanoLund, Lund University, Box 124, 22100, Lund, Sweden

¢ Department of Chemistry, Technical University of Denmark, DK-2800 Kongens Lyngby, Denmark
4 Mathematics and Natural Science Department, Gulf University for Science and Technology,
Mubarak Al-Abdullah, Kuwait

¢ Shanxi-Zheda Institute of Advanced Materials and Chemical Engineering, Taiyuan 030032 China

S-1



Table. S1 The relative polarity and boiling points of the antisolvents.!-2

Antisolvent Relative polarity Boiling point (°C)
EA 0.228 77
CB 0.188 132
DE 0.117 345
DIE 0.110 69
TOL 0.100 118

Fig. S1 Optical microscope images of the P2F8 films: (a) EA-film; (b) CB-film; (c) DE-film; (d)
TOL-film; (e) DIE-film.

Table S2. Single fitting parameters of TRPL traces for the P2F8 films.

Antisolvent EA CB DE TOL DIE
A 0.284+0.002 0.214£0.002 0.21+0.002 0.26%0.003 0.274+0.003
t (ns) 1.11+0.02 1.18+0.02 1.19+0.02 1.21+0.02 1.2440.02
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Fig. S2 TRPL spectra of the P2F8 films: (a) EA-film; (b) CB-film; (c) DE-film; (d) TOL-film.
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Fig. S3 (a) PL spectra under CW laser excitation at a pump density of 19.9 W cm. (b) PL spectra

under ps pulsed laser excitation at a pump density of 1.3 uJ cm2. (¢) PL spectra under fs pulsed

laser excitation at a pump density of 7.4 uJ cm.
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Fig. S4 PL emission of the P2F8 films at different pump densities: (a) EA-film; (b) DE-film; (c) CB-

film; (d) TOL-film.
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Fig. S5 FWHM and Light output intensity of PL emission of the P2F8 films: (a) EA-film; (b) CB-
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film; (c) DE-film; (d) TOL-film.
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