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Fig. S1. Synthesis process of the quantum-dot/perovskite heterocrystals. (a) The quantum 

dots with organic ligands were synthesized by colloidal method. Then the ligand organic-ligand 

molecules on the surface of quantum dots were exchanged by bromine ions. (b) Solution was 

dispensed on the perovskite substrate. (c) Quantum dots  oriented attachment onto perovskite 

substrate, which along the same orientation direction between quantum dots  and perovskite 

substrate. (d) Finally, perovskite epitaxial layer was formed by putting the quantum-

dot/perovskite heterocrystals semiconductor into perovskite precursor solution under 80 oC.  

  



 

 

Fig.S2 | (a) Absorption spectra of Perovskite and PbS quantum-dot/perovskite heterocrystals.  

(b) Photoluminescence imaging of the PbS quantum-dot/perovskite heterocrystals collected 

with a near infrared (top) and visible (bottom) camera. (c) Photoluminescence intensity of bare 

quantum dots and quantum-dot/perovskite heterocrystals under different quantum dots 

concentrations.  

 


