GAPT charge (e)

Born effective charge (e)

Born effective charge (e)

25

2.0

1.5

1.0

0.5

0.0

0.2

0.0

I
o
N

1
o
'S

Bulk: cubic BaTiO3

L IupN
OOA:
® ZStar, PBEsol A Bilc, PBE
| [ Ghosez, LDA Masuki, PBEsol _|
B oA T
L . Y E]IA : 4
Ba Ti (0] I OJ_

2D: monolayer hBN

T
e O A ® ZzStar, PBE A Hu, LDA
B O Sio, PBE .
® A

L . . i

B B,
Molecular: H,O
T T
® ZStar,PBE A Ferreira, SCF A

[0 Ferreira, exp.

Astrand, HF. O

GAPT charge (e)

6
T 4
(0]
=
©
S 2
(0]
=
8
L o
(0]
£
o
m -2

4

w

N

Born effective charge (e)
o -

1
-

Bulk: tetragonal HfO,

B .ﬁlA ' () ZSItar, PBEsol 'A Fan, PBEsol ]
@A [ Zhao, LDA
i ooA oA |
()
1 1 1 ;}A 1
Hfy Hf, Oy Oy O,
2D: a-In;Ses
[ T J] T T T T ]
o~

® ZStar, 1LPBEsol [0 Soleimani, 1L PBEsol |

o e
o

1 1 q] 1 1 1

\ “k\o\N\ \ \“Q“‘\g‘(\\ \ sekc\ \ \ “K\Q\N\Z \“Q“‘\g‘f\\l SeKG\Z

0.03

0.02

0.01

0.00

-0.01

-0.02

-0.03

Molecular: CH,

T
B @® ZStar, PBE A Oliveira, B3LYP |
[J Ferreira, exp. Richter, M06-2X
- O i
Y A
O
L PY i
A
L - - i
C H



