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Ab initio Phonons in Kesterite and Stannite-Type

Cu2ZnSnSe4
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The experimental evidence about phonons in CZTSe
is scarce; Altosaar er al.'” reported a Raman spectrum of
Cu,Zn,_,Cd,SnSe;, powder, without specifying crystal

So ShBas g Altosaar il e UlaS CZTSe j5 lagigh 3)ga 35 (1300 Anled

structures. They emphasize that two peaks, at 173 and 23,8 S b S 5k le Gusd e 1y CupZn;,Cd,SnSe, »yRab
196 cm™!, do not depend on Cd doping, whereas the position , _
of the less intense peak in the 231-253 cm™! interval shifts 55 b padlS allEl dy Sz 196 cm™ 5 173 50 Sy 90 45 L0 4Sb Lyl

with doping. This agrees with our attribution of vibration
modes in kesterite, whereby the respective frequencies of the
most Zn-sensitive ones seem to be at 174, 187, 239 cm™!

sl allol b 231-253 cm™ galols 5> b 7S b (S Cusign 85 o

4y 45 3yla adlgd kesterite o _dl=h)l glaae jl Lo wlusl b Zdle ool 29 0

(see Fig. 1).

Summarizing, we provided a first-principle description of -1 S L
zone-center phonons in KS and ST structures of CZTSe, o3 174, 187, 239 em™ 53 7 & ol sl Sebgiye oy ol g
supported by available experimental information. The gl e
predicted differences in frequency of some characteristic
modes may be, in our opinion, useful for identifying KS or 9 KS glaliz L 5 83530 (gdibia gladgigd Lol sl 3 Liusgd Lo idolls jgh

ST phases by means of vibrational spectroscopy.
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