
HAL Id: hal-01260145
https://hal.science/hal-01260145v1

Submitted on 27 Aug 2020

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Finite-temperature properties of the relaxor PbMg 1/3
Nb 2/3 O 3 from atomistic simulations

A Al-Barakaty, Sergey Prosandeev, Dawei Wang, B Dkhil, L Bellaiche

To cite this version:
A Al-Barakaty, Sergey Prosandeev, Dawei Wang, B Dkhil, L Bellaiche. Finite-temperature properties
of the relaxor PbMg 1/3 Nb 2/3 O 3 from atomistic simulations. Physical Review B: Condensed
Matter and Materials Physics (1998-2015), 2015, 91, pp.214117. �10.1103/PhysRevB.91.214117�. �hal-
01260145�

https://hal.science/hal-01260145v1
https://hal.archives-ouvertes.fr




























0 200 400 600 800 1000
-0.01

0.00

0.01

0.02

0.03

0.04

0.05

0.06

No random 
electric field

S
up

er
ce

ll 
a

ve
ra

g
e

 o
f t

he
 x

-c
om

po
ne

n
t 

of
 th

e 
lo

ca
l m

od
e 

(a
.u

.)

Temperature (Kelvin)

(d)

0 200 400 600 800 1000
0

500

1000

1500

D
ie

le
ct

ri
c 

S
us

ce
p

tib
ili

ty
 (

di
m

e
n

si
o

nl
e

ss
)

Temperature (Kelvin)

0

1

2

3

4

5

Inverse
 D

ielectric S
u

sce
ptib

ility x 10
3

T
0

T
B

(a)

0 100 200 300 400 500
0.00

0.02

0.04

Zero field heating 
 after field cooling

S
u

p
er

ce
ll 

a
ve

ra
g

e
 o

f 
th

e 
x-

co
m

p
o

ne
n

t
 o

f t
h

e
 lo

ca
l m

o
d

e 
(a

.u
.)

Temperature (Kelvin)

T
depol

(b)

0 500 1000
-0.004

-0.002

0.000

0.002

0.004

<
u

x>
 (

a.
u

.)

Temperature (Kelvin)

Zero Field Cooling

0 200 400 600 800 1000
0

2000

4000

6000

8000

10000

12000

14000

16000

D
ie

le
ct

ric
 S

us
ce

p
tib

ili
ty

 (
di

m
e

ns
io

nl
es

s)

Temperature (Kelvin)

No random 
electric field

(c)

0.000

0.002

0.004

0.006

0.008

In
verse

 D
ie

lectric S
uscep

tib
ility

T
0



600 K (a) 400 K (b) 200 K (c)

10K (d)

0 200 400 600 800 1000
0

5

10

15

20

25

30

A
ve

ra
ge

 c
lu

st
e

r 
si

ze
 (

di
m

en
si

o
nl

es
s)

Temperature (Kelvin)

(e)



0 200 400 600 800 1000
-0.01

0.00

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

S
qu

a
re

 o
f 

th
e

 F
o

ur
ie

r 
co

m
pi

o
ne

n
t 

(d
im

e
ns

io
nl

es
s)

Temperature (Kelvin)

 -2  2  0
 2  0  2

(d)

0 200 400 600 800 1000
0.00

0.05

0.10

S
qu

ar
e 

o
f t

he
 F

ou
rie

r 
co

m
po

ne
nt

 
(d

im
en

si
on

le
ss

)

Temperature (Kelvin)

 -2  0 -2
 -2 -2  0

(c)

-8 -6 -4 -2 0 2 4 6 8

-8

-6

-4

-2

0

2

4

6

8

Y

X

-0.1420

-0.08300

-0.02400

0.03500

0.09400

0.1530

0.2120

0.2710

0.3300
(a)

-8 -6 -4 -2 0 2 4 6 8

-8

-6

-4

-2

0

2

4

6

8

Y

X

-0.1420

-0.08300

-0.02400

0.03500

0.09400

0.1530

0.2120

0.2710

0.3300
(b)


