
Non-Gaussianity of translational and rotational degrees of freedom in supercooled liquid

Genzou Matsui and Seiji Kojima

Institute of Material Science, University of Tsukuba, Tsukuba, Ibaraki 305-8573 Japan

T h e n o n - G au s s i a n b eh a v i o r s o f d i a t o m ic L en n a r d - J o n e s s y s t e m h a v e b e e n

s tud ied b y mo lecu l a r d yn amica l s i mu la t ion . Non-Gauss i an p ar ame te r s ( NGP)

w e r e d e f i n e d s e p a r a t e l y f o r t r a n s l a t i o n ( T ) a n d r o t a t i o n ( R ) . T h e t w o

d i f f e r e n t c r i t i c a l t e m p e r a t u r e s , T C
( T ) a n d T C

( R ) , w e r e o b t a i n e d b y

scaling the maximum time tmax
(T) and tmax

(R) of translational and rotational non-Gaussian

parameters, respectively. Figure shows the NGP for the rotational degree of freedom at several

temperatures, T=36, 42 48, 54, 60, 66 from bottom to top. Both the peak values and tmax
(R) are

increased with decreas ing the temperature . The ob tained relaxat ion t ime τ
( T )

obeys the Vogel-Tammann-Fulcher law, while the τ
R obeys the Arrhenius law.

T h i s r e s u l t s u g g e s t s t h a t t h e t r a n s l a t i o n a l a n d t h e r o t a t i o n a l d y n a m i c s

play dominant roles in the α and the slow β-processes, respectively.

2.0

1.5

1.0

0.5

0.0

A
R

2
(t

)

0.1 1 10 100

time t [ps]

RDOF

Figure Non-Gaussian parameter for rotational degree of freedom
at several temperatures.
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