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Additional Graphics and Tables 

 
Figure S 1. Excerpt of the in situ XRPD patterns recorded during the heating of CZTS (Figure 3 a) including selected 

reflection indices for the cubic (green font color) and the tetragonal cell (blue font color). 
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Figure S 2. Graphical results of the final Rietveld refinement of XRPD patterns recorded during the heating of WC-

milled CZTS collected at (a) 300 °C, (b) 360 °C, (c) 380 °C, (d) 500 °C. The high angle parts of the patterns are 

enlarged by a factor of 8-10 for clarity (insets).  
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Figure S 3. Topview on the layer setup of CZTS used for the refinement of the temperature dependent in situ XRPD 

data. The ordering of the tin cations was modelled by increase the tin occupancy at (0, 0, 0) and decreasing its 

occupancy on all other metal positions accordingly using the tin disorder-parameter Pd, with Pd = 0  full tin 

ordering and Pd = 1  full tin disorder. 

Table S 1. Atomic coordinates of layers used for the refinement of stacking faulted CZTS employing space group P1, 

a' = 6.6527 Å, b' = 7.6819 Å, c' = N*18.78 Å and α' = β' = γ' = 90 ° at room temperature. 

atoms x y z 

Sn/Cu/Zn1a 0 0 0 

Sn/Cu/Zn1b 0.5 0.25 0 

Sn/Cu/Zn1c 0.5 0.75 0 

Sn/Cu/Zn1d 0 0.5 0 

S1a 0.3333 0 -0.0427 

S1b 0.3333 0.5 -0.0427 

S1c 0.8333 0.25 -0.0427 

S1d 0.8333 0.75 -0.0427 

Stacking vector 2/3 0.5 1/6 
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Figure S 4. Results of the XRPD analyses of isothermal heating experiments of CZTS at (a) 350 °C, (b) 375 °C, (c) 

400 °C and (d) 500 °C. 

 

 
Figure S 5. Temperature dependent in situ Raman spectra of WC-milled, cubic, disordered kesterite applying a 

circular heating profile where the sample was heated up to 400 °C and subsequently cooled to room temperature during 

the first and second heating cycle. During the last heating cycle the samples was heated up to 600 °C.  
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Figure S 6. Temperature dependent in situ Raman spectra, recording during the isothermal heating of disordered cubic 

kesterite at 400 °C, reached after 57 minutes of heating.  

 
Figure S 7. (a) Temperature dependent in situ Raman spectra, recording during the isothermal heating of disordered 

cubic kesterite at 375 °C, the excerpt (b) illustrates the sharpening of the Raman band at 332 cm-1. 



S6 

 

 
Figure S 8. Simulation supercell models for CZTS with (a) a dislocation fault and (b) a twin fault. Stacking vectors 

are indicated by magenta and green arrows. 

 
Figure S 9. Evolution of the mean square displacements for cubic CZTS (a) below  and (b) above the phase transition 

temperature, showing the increased mobility of Sn. 

 

 


