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Figure S1. Full survey X-ray photoelectron spectroscopy (XPS) of Cu2-xS, CdZnS and Cu2-

xS/CdZnS. 

Table S1. Atomic percentage of Cu2-xS, CdZnS and Cu2-xS/CdZnS obtained from XPS 

analysis. 

 



 

Figure S2. Determination of valence band positions for Cu2-xS and CdZnS from the XPS 

valence band spectra. 

 

Figure S3. Bang gap calculation for (A) Cu2-xS and (B) CdZnS using tauc’s plot method. 

 

Table S2. Atomic percentage of Cu2-xS, Cu2-xS/CdZnS obtained from EDS. 

 

 

 



 

Table S3. Multiexponential fitting time constants for the bleach growth (τh-h) and recovery 

kinetics (τh-ph and τph-ph) of Cu2-xS and Cu2-xS/CdZnS at 800 nm excitation.  

 

 

Figure S4. Ultrafast transient absorption (TA) spectra of (A) Cu2-xS, (B) Cu2-xS-CdZnS 

heterostructure span across visible region (415 nm - 680 nm) at different pump-probe delay 

times, (C) normalized comparative bleach dynamics between Cu2-xS and Cu2-xS-CdZnS probed 

at 500 nm upon 800 nm photoexcitation at fluence of 400 uJcm-2. 

Table S4. Multiexponential fitting time constants for Cu2-xS and Cu2-xS/CdZnS upon 800 nm 

excitation, probed at 550 nm. 

 

Table S5. Multiexponential fitting time constants for Cu2-xS and Cu2-xS/CdZnS upon 800 nm 

excitation, probed at 500 nm. 



 

 

Figure S5. Ultrafast transient absorption (TA) spectra of (A) Cu2-xS, span across visible region 

(415 nm - 680 nm) at different pump-probe delay times, (B) normalized comparative bleach 

dynamics between Cu2-xS and Cu2-xS-CdZnS probed at 550 nm upon 400 nm photoexcitation 

at fluence of 200 uJcm-2. 

Table S6. Multiexponential fitting time constants for the bleach growth (τh-h) and recovery 

kinetics (τh-ph and τph-ph) of Cu2-xS and Cu2-xS/CdZnS at 400 nm excitation.  

 

Table S7. Multiexponential fitting time constants for Cu2-xS and Cu2-xS/CdZnS upon 800 nm 

excitation, probed at 550 nm. 



 

 

 

Figure S6. Comparative dynamics between bare CdZnS and in the presence of (A) electron 

quencher (BQ) and (D) hole scavenger (TEOA) upon 400 nm excitation.  

 

Table S8. Multiexponential fitting time constants for CdZnS, Cu2-xS/CdZnS and in presence 

of electron (BQ) and hole quencher (TEOA) upon 400 nm excitation, probed at 450 nm (band 

edge bleach). 



 

 

 

 

 

 


