
Title Coupled Nosé-Hoover equations of motion to
implement a fluctuating heat-bath temperature

Author(s) Fukuda, Ikuo; Moritsugu, Kei

Citation PHYSICAL REVIEW E. 2016, 93(3), p. 033306

Version Type AM

URL https://hdl.handle.net/11094/52426

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir.library.osaka-u.ac.jp/

The University of Osaka



D
is

tr
ib

ut
io

n
D

i�
er

en
ce (a) (c)

simulation 
theory
BG, reW
BG, theory

(d) (e) (f)

simulation
theory

D
is

tr
ib

ut
io

n
D

i�
er

en
ce

x

Pβ η

ζ

simulation
theory

 0
 0.1
 0.2
 0.3
 0.4
 0.5

-4 -2  0  2  4

-0.01
 0

 0.01

 0

 0.1

 0.2

 0.3

 0.4

-8 -4  0  4  8

-0.01
 0

 0.01

 0
 0.1
 0.2
 0.3
 0.4
 0.5

-4 -2  0  2  4

-0.01
 0

 0.01

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1  0  1  2

-0.004
 0

 0.004

 0

 0.1

 0.2

 0.3

 0.4

 0.5

-4 -2  0  2  4

-0.004
 0

 0.004

p

(b)

simulation 
theory
BG, reW
BG, theory

simulation
theory

simulation
theory

 0

 0.2

 0.4

 0.6

 0.8

 0  1  2  3

-0.01
 0

 0.01

Fig.1



x Q

η

ζ

p P

-2  0  2
-4

-2

 0

 2

 4 100

10-1

10-2

10-3
-4  0  4

-4

 0

 4 100

10-1

10-2

10-3

10-4

100

10-1

10-2

10-3

10-4
-4  0  4

-4

 0

 4

Fig. 2



 0

 2

 4

 6

 0  20  40  60  80  100

 0

 5

 10

 15

 20

te
m
pe
ra
tu
re

en
er
gy

(a)

(b)

physical
dynamical

potential
invariant

time

Fig. 3



 0

 2

 4

 0  50  100  150  200

 0

 2

 4

 0

 2

 4

 0

 2

 4

time

T D
 

 0
 

 10

 20

 0  50  100  150  200

 0
 

 10

 20

 0
 

 10

 20

 0
 

 10

 20

time

T P
 

(a) (b)

Fig. 4



-2

 0

 2

-2

 0

 2

-2

 0

 2

-2

 0

 2

 0  50  100  150  200
time

x  

Fig. 5



(a)

(b)

(c)

D
is

tr
ib

ut
io

n

P  [ps]

η  [ps] 

ζ  [ps.kcal/mol]  

simulation
theory

-15 10 -5 10 15
0

0.04

0.08

0.12

0 5

-0.2 -0.1 0.1 0.20
0

2

4

6

8

10

-0.2 -0.1 0.1 0.20
0

2

4

6

8

10

Fig. 6



(b)

time  [ns]

(a)

Te
m
pe
ra
tu
re
  [
K]

320

340

360

380

1 1.2 1.4 1.6 1.8 2

-18000

-17600

-17200

-16800

-16400

(c) (d)

5000

6000

7000

280 320 360 400 -18000 -17000
TD  [K]

K
  [
kc
al
/m
ol
]

U  [kcal/mol]
-16000

U
  [
kc
al
/m
ol
]

physical
dynamical

Fig. 7



 0

 10

 20

 0  5  10  15  20
 0

 5

 10

 15

 20

d (Asp3N-Gly7O) [Å]

d 
(A
sp
3N
-T
hr
8O
) [
Å]

[kcal/mol]

0.4

0.6

320 340 360
TBG [K]

p f
ol
d

(a)

(b)

folded

extended
misfolded

Fig. 8


	figure1
	figure2
	figure3
	figure4
	figure5
	figure6
	figure7
	figure8

