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(a) Bulk: cubic BaTiO3

ZStar, PBEsol
Ghosez, LDA

Bilc, PBE
Masuki, PBEsol

Hfx Hfz Ox Oy Oz

−2

0

2

4

6

Bo
rn

 e
ffe

ct
iv

e 
ch

ar
ge

 (e
)

(b) Bulk: tetragonal HfO2
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(c) 2D: monolayer hBN
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(d) 2D: α-In2Se3
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(e) Molecular: H2O
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(f) Molecular: CH4
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