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Avstract
nciples phonoa calkeulations have beea w

ce, where the dy
oms o the linear respomse app
a supercell can be introduced in both methods. Unless the supercellis karge enough. the
imtcrpolated phonen property highly depends on the shape and sizc of the supercell and the
imposed pesiodicity could give unphysical results that can be easily overlooked. Along this
e, we discuss how a traditional method can be used 10 partition the force constants at the
supercell boundary and then propose a more flexible method based on the translational
symnetry and interatomic distances. The partition methad is also compatible with the
LO-TO splitting. We have applied the proposed parttion

ver graphene, where we show bow
the method can deliver reasonable results. The proper panition s especially important for
sty ing moderate-size systems with low synmetry, such as twe-dimensional makerials o
substrates, and useful for the implementation of phoon calculations in first-principles
packages wsimg aonmic basis functions, where symanery operations ase usaally pot applied
owing 1 the suitability for large-scale calculations

perfoemed for studying vibratioasl

esties of condensed

sapercel] forve-constant ¢
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{Some figures may appear in colour caly in the oaline journal)

1. Introduction compurstions! power available nowsdsys. mot oaly is the
anon calculations from first principles rapidly

First-principles phoson calculations based

oas v exploration of ew
matter, owing 1o the accurate description ical foundation for the most pe

faces sgainst stomic displscements [3, 4]. Thanks to the

4 be stmightforwardly
cxtended for explosing snhsrmonic effects [6, 7], inclod
Ao 5 ¥ ) soerespomdence woakd b s ing the progress in the fickl of information science, for

[——— : [RUS——
LR >
~ ~
PR X

BEBREY L - BoERFEHmH TR RFTE 2

bl oo (Bl is)




