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Fig. S1. The angle dependence of Raman peak intensity from 180º to 360º, (a) and (b) 

parallel polarization , (c) and (d) vertical polarization .𝑍̅(𝑋𝑋)𝑍  𝑍̅(𝑋𝑋)𝑍
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Fig. S2 (a)Viewed from c axis, (b) viewed from b axis.

Fig. S3. The comparison of experimental Raman peaks with the calculated phonon 
frequency at Γ k-point (marked as red lines) for (NH4)2V3O8. 



Fig. S4. The structures of (001) surface of (NH4)2V3O8 with (a) NH4
+ ions and V3O8

2- 
surface, and (b) NH4

+ ions surface with with half number of NH4
+ ions removed. (c) 

and (d) are the corresponding potential profiles, (d) is the optimized potential. 


