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Study of Bubble Nucleation
using Molecular Dynamics Method

Yasuyuki IKEGAMI and Takayoshi INOUE

The elementary process of bubble nucleation was studied using a molecular dynamics

method with a Lennard-Jones (12-6) potential. After the excess energy was given

instantaneously to a portion of molecules in a liquid state, the behavior of molecules and

the process of bubble nucleation were observed. Simulations are performed for 400 argon

using periodic boundary conditions. Behavior, temperature and pressure of argon are

showed in this paper.

&

SR ARRIE. B2 OB « ZRBR L X CBER
REBWTEETH S, L THHBERRICBWT
X, ZOR[MEGERIXELWTHY, ZOBHDID
W INE THRITMCHERS T TETn5, i,
REE D > OKWEFESM, [MEER, SUEEERSRA
BIUF ¥ ET 4 ODFER LD THEE S FEHST
bh, ZOREPEESNLTVBEY, BB, ITNETO
SUZAERR BT 207581, UL S5 OKWERER %
FEHCHL»ICT A2 L2 HMNET 0. 1ms 4 —
FTOERBRIMZE, BLU lum 3 —FOKHEE» S
DEREREOHEBMITICL EE>TW3, YOS
WU TREOEBRER S, BRET2022Y, il
BAEROFBBRCEAL T oL IR TR,

AT TR LR O FIBE 2 EHEAICHH S 2
T5ZLRBERNELT, SFEINEER X 2 K[MEBE
BBRDY S av—yva VERRTo . SFEIN¥E
EEAWTKIEZERBRREY S a2V —Ya v 3558
&, BBRROBE LB BEAPEZ SN D,

il

ZHEH 199447 H21H
A = LEBRBH T AL CBE T 5,
* L RFEH TEE

Bz L, BEOHECESF2EBPIE LB
A2 —DERELUTIOED 2 LHARETH 523,

S[UL DB E W IFRARE O FEM O s — 2R
DERT S kBl D, IThEKWEKERINT 2
WREFORKEIREFELID bR DKREL L ILE
DBHLEPRTE D, Th, WL L[ LHEEL
T35 ETE DS THERMPIEEERE( LS CL
RELDLHERRET TR EEELLORE S
BpRDKRELLEBETREROBWEEZ OGRS, &
Bz, ZOLIWHE, FENCEN—E LW &HF
EETIENBEYUTHE2OBE I bbb dRVw, Fiz,
FRETHHRXLTHEHOHEHICE ED L 5L ORHE
EHRITYL, EHOFMERED LS KITIDH, 2
PRELLTEZONS, ZIT, KR TRIETH
FETFATFTREENZ ZRTOBEKEFE 2, ZOFE
REBIC B B WED—ERIZ, D BB BRI = 3V
F—%252 5LV REKSER S W5 BB EZE
25, THREEO—IRICLy —F—X2BHET 2+
EEBELI:bDTHS, A|RTIE, B OSFORE
L DM EE R KWK EREL, ZOK[EEIERS
hzrz2p)ERLVOKREE, TRbbEERE
HoFE, QEAOCER R EICOWTKRET %, kx5,
ey 5T, Ar OFEEEEE L.,

— 107 —



S TEI ISR B [ AR B T HT5E

2. HEEFILELEHESE

HE, MTFHN), BE(T) B L MHEHENV) 2—&
WRERSISIRTH S NTV 7 o4 > 7V Tity, B
BERE&EMHE AW, 2FECIE van der Waals J105E)
{ &L 7T, KD Lennard-Jones (12-6) D_FERT >~
v ¥ W ERW, Newton OEHHFERPEBENT, &5
FOME, HESLUROLAVE—, BE, EA%
ExRKRDTz,

s (2 (2)]

IIZT, u 3RF Ve, v BDTFRIEEGOT
SFF O FRIERE 75 13, ro=lri—ril), eBLT
CEFNFhIAINVF—BIURIDRT 2R
Lennard-Jones (12-6) K7 > ¥ ¥ VDT A—F T
b5, HFENF(R, RDEAE EXATRD S

nhs,
=g 2(2)]

HERBI YRR 5 7DIRD X S ITER
FEAL U CEFE 21T 122,

r*=— (3)
= )
v*=vp % (5)
ur="= (6)
E*= (7)
=41 (8)
pr=F2 ©
p*= N{;Z (10
i
=L (L) 1)

T, W, #Eo, TANVF-E, BET, EH
P, BEp, stTEER V(1 LOEEBLOERE) TH
D, * BERTLEERT, ELNIHTFH, mizmF1
EOEE, kiX Boltzmann ERTH 5,

£ 3 VF—ERL, MEESHOEE = AV ¥ —Efa
ERF UV NIZINVE—Ef D E LTRATR
Hlzs

E?:E:in""E;’;ot (12)
Efnt Bl 3 2N ZRRATRD 72D,
Eln=grr 2 03
Epot:%%gu*(r?‘j) (19
B T*5 & CEHPHERR TRD IO,
T gy T t
_ 1 « du*(r*) >
*_"*(T* NS gt )

SEOFE TS T N 124008, B|XITHEHE A
F v 7 At* 130.001 (Ar T HI2.24fs) TH %, 2
B, BRTER Ar DBEEDERTRCHBE T 586G
Wik, e/k=117.7K, 0=3.504A, m=6.63x10"%%
BTz, P&, T*=0.47(Ar Ti355.3K), 0*=0.75
WZOWTIFol, TDE & L*=23.09 (Ar Tk L=
80.913)TH 3, Z DFESEMIX, ZXKITOLennard-
Jones(12-6) ¥ A 7 A DIREER W Ic B W THREIRET
b5,

WIS LT L¥*X LY 0ER 2 VA CHE TR
SF 2 ECE (0 X 20@) L, ZhZhDsFic—REL
BroREDT VI LRBENY W NVEEZIE, R
DOBREDIBELLMEEZS LI CREDRT—Y &~
FORITOUREH 520000 7 v 7% TEHET 5, KK
A7 —Y v 2 {Tbi\WwT22000R 5 v 7 % TEHE
75 M1, 20 & XOBESFEK ¢(r*)P %R
To BEDDIZ, T*=0.47, p*=0.3DFEFKTDON

6 T T T T T T T T T
4f
g L
ol
0 ] ] i L I 1 1 ]
0 10

Fig. 1 Radial distribution functions
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bubble nucleation (AE*=0.6) (continued)
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Fig. 4 Molecular motions in the process of bubble nucleation (AE*=2.7) (continued)



PPN - 3 = e ey

o

°

©o 0 ° o ,
® e
e 0% 5 0 0

o @

o

°©
L4

e ®° 0e o0 g o
OQQQ

e %o © 9% o 0 o
°

606 o 09
©06 o 00 ©
0o © ® 00 0 o ©

© ©

°

i

(c) 22040step

Eek 15 (1999

© o

o

/%Q"Ooo
©\® 00 0 o ©
©° 6o 0 o 0

-4
(4

® e
© 04 00
© o © 0 o
° °
o ® oo °

-]

e © o

o
o

o
©
o0 °°
o o . ©
4 en -]

8 % o

(f) 22100step

Fig. 5 Molecular motions in the process of bubble nucleation (AE*=9.3)
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Fig. 5 Molecular motions in the process of bubble nucleation (AE*=9.3) (continued)
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