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Coalescence and fragmentation after collision of C, -C,, fullerence molecules
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Abstract; By use of the QM ( quantum mechanics)/ MD ( molecular dynamics) method, the coalesceice and frazmentation about col-
lision of C,,-C,, fullerence molecules are simulated. The simulations show that: (1) Tie Hehaviors of collisicn between C,, molecules
are correlative to not only initial collision velocity V, but also collision form. (2, When the initial cellision velocity V, < the certain

V,, elastic collision between two C,, moleculez nappens. When V > the certain V, iragmentation happens after the collision. When

V,<V,<V_, two C,, mol~cules combine ints a new C,, molecule after the collision.
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Fig 1 Cy fullerence molecule.
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(a) Collision between two low-speed Cy, molecules
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Fig. 2 Elastic, coalescent and fragmentating collision of C,, molecules.

B2 ConTHIENE RBES)RAE



2005,22(2)

W FEE B Cop -Cr BRI O FHRAE AR 4 235

(FIHEHEEE V, = 1. 25nm/ps ). F @ ( V, = 10nm/ ps)
A K BV, = 15nm/ps ).Cyy B B 20 P-P Bl
R TR, PR BB R (2D,

ME 2 BT AE QIR E MBS, BT C\o i F &
AR . RGP Co i T R R AR
MR RN O ERi #E 2~ F
FREE MEFRETE, RE Cy FRBHSL
RS, [F) B 4 18] 0 B DR T AR U I Tk
BATER—TERE Coitr Fo AURIXFAEE A
“BAERE ;OB ERER, Bk C, i FRAR
BCFRERE. P FERMESER, ARG
SFHNRKERFREEBH, BASHEFNEBE
£ BRI ZRARIE T S BRIR 4. AR
XEPREE R WA

XEB RETEHERENFHER UEKES
Jz o Al e (Y VT S BT SR A B8 R D M BB R F
HIIEIEE < 1.2 fE M0 S A B2 N ABAR B IR ¥ 2 8] Y )
BE 0. 14nm B, B B R TR BE < 0.14 x 1.2 =
0. 168nm ff , WAk P9 B¢ Ji 1 (6] 7 A 2 48 7 ¥ A
1 @M BBk T B9 BE B 0. 166nn: at, T IA 2 BT Bk
FFE R BN RAF AR,

BRI RIE R, % F P-F.P-S i S-S =Falf
BB, YRRV, DT ERESHBERE Y, &,
Coo B B 43 F 18] K 1 9 359 O Sk il 88 s M B L BE
RTHSRMERE V, &, CBEHBITHREE
(3 N A BUREAE S T Vo £E V. ~ Vp Z A, Coy B ENIR
SFERAERARE, o

ZititE, & 14T P-P.P-S 1SS =
MREERANBESRERMAE V. U ASRuERAE
VT EER. AR 1AUEY :OM C, 5 F P-P
RAMBAERBKOMGEEE TR URE, T P-S
M .S-S MM FRAMNKKFZERENWA
B @ = R = A 4 B4 T i 43 SR 18 R 4
BV, FAMHE I TE 121 ~ 12. 4 nm/ps BHE @ 4]
MR E V, £V, ~ V, ZHE, C,, 8 2 T 5l
BEEERA, HL, EERAKREFHRNE IR
PO OERHSH T EZSE WRE BHEAPS
BHWES UMERETFHRERNOHERERRER
WEV.~V,ZH,X¥, H40BKEFHNTRETF
HAENEAE LR, ‘

Q) REEEXN T FRE RO

B 3(a) (b)) A BTWHREE V,=2.5,
100m/ps ) Coo i+ P-P B AR ERK Co it F
R, ME 3 RTLUEH , ARIP) 83 E C\ o0 F P-P

RS A A RAC ) 4 T RO AT S
WA TFHRBEN TR AR, 75—
ANt AT,



136 HEnD L ALE

2005,22(2)

BEEZMERTE BRFIRIENMHRET

1 =FHEEANRSHERMEYV. SARNUERMAV,
Table 1 Critical velocities for coalescence and

fragmentation of colliding C,;-C,, molecules.

Collision  Critical velocity for coalescent Critical velocity for fragmentating

type C0-Czp molecules V./ nm/ps  C39-Cy molecules ¥,/ nm/ps

P-P collision =1.5 ~12.1
P-S collision ~1.9 ~12.3
8-S collision ~2.3 ~12.4
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Fig.5 Coalescing into different C,, chains after P-P,
P-S and S-S collisions of C,, molecules
(Vy =10nm/ps, ¢t =10ps).
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Fig. 6 Fragmentating after P-P, P-S and S-S collisions
of C,y molecules( V, =15nm/ps, t=10ps).
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