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Fig. S1. Microscope image of a CsPbBr3 tetrahedron with exactly position coordinates of the 

four apex angles. The calculated vector and length of each edge are as following: 
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Then the angles are calculated by anti-trigonometric function:
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Based on the above mathematical calculations, the three apex angles are around ~90° and the 

facet that contacting with the substrate is regular triangle, which give an exactly geometrical 

configuration of the tetrahedron-shaped CsPbBr3 perovskite structures. 

Fig. S2. SEM image of the as-grown samples with other morphologies
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Fig. S3. SEM image of the as-grown sample in bare silicon substrate without SiO2 film; 

several tetrahedrons are found and marked with red circle. 

Fig. S4. Lasing spectra profiles detected from the three base angles of a tetrahedron-shaped 

CsPbBr3. Inset is the real-color optical image of the CsPbBr3 tetrahedron when pumped above 

threshold. Scale bar is 5 μm.
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Fig. S5. Optical images of other representative tetrahedron-shaped CsPbBr3 pumped at 800 

nm with increasing the excitation intensity. Scale bar is 10 μm. Further confirms the generic 

of the realization of two-photon pumped laser with the tetrahedron-shaped CsPbBr3 

perovskite single crystals.


