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Figure S1. The typical cubic crystal structure diagram of CsPbX3 represented by

CsPbBr3。
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Figure S2. (a, c)TEM image of the CsPbCl3 and CsPb(Cl/Br)3 nanoparticles, the scale bar is 50 nm, the inset figure is the size distribution of nanoparticles. (b, d) HRTEM image of CsPbCl3 and CsPb(Cl/Br)3 nanoparticles, the scale bar is 5 nm. 
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Figure S3. The optical images of colloidal solutions in toluene under ultraviolet lamp,  the excitation is 365 nm.
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Figure S4. The absorption spectra of CsPbX3 (X=Cl, Br and I).
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Figure S5. Time-resolved PL decay curves obtained for CsPbX3 (X=Cl, Br) QDs, black (CsPbCl3), red (CsPb(Cl/Br)3), green (CsPbBr3).

Table S1. Time-resolved PL decays for CsPbX3 (X=Cl, Br) QDs, radiative recombination lifetimes (τr), nonradiative recombination lifetimes (τnr) and average decay lifetimes (τ).

	
	τr (ns)
	τnr (ns)
	τ (ns) 

	CsPbCl3
	2.01
	20.50
	9.43

	CsPb(Cl/Br)3
	3.33
	36.25
	21.33

	CsPbBr3
	4.28
	49.15
	29.99
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Figure S6. Scan scanning electron microscope (SEM) image of CsPbBr3 nanocrystal film, the scale bar is 1μm.
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Figure S7. The comparison of the spectra of spontaneous emission (black) and amplified spontaneous emission (red) of CsPbCl3 QD in a normalized scale.

Table S2. The Q factors of CsPbX3 NCs.
	Wavelength (nm)
	Q factor

	427
	85.6

	506
	84.3

	539
	89.9


