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TABLE 2.1 C-C potential parameters.
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Fig. 210 Arrehenius plot of the S-'W transformation and bond switching rates of Cy.
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Fig. 2.12 Growth process of typical clustersat T, = 1000 K.
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Fig. 2.14 Typica clustersat t = 4000 ps, T, = 2000 K.
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Fig. 2.18 Typical clustersat t = 3000 ps, T, = 6000 K.
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TABLE 2.2 Time scale estimation.

experiment simulation compression
collision interval N N 3
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TABLE 3.1 Periodic table with Pauling’s electron negativity.

IA 1IA 1IIA IVA VA VIA VIIA < VIIIA = IB 1IB IIB IVB VB VIB VIIB 0

1 for 1
1| H metallo- for He

2.20 fullerene SWNT

3 4 atomic number 5 6 7 8 9 10
2| Li | Be symbol B C N o F Ne

0.98 | 1.57 €lectron negativity 2.04|255|3.04|3.44| 3.98

1 | 12 13 | 14 | 15 | 16 | 17 18
3| Na | Mg Al Si P S | Cl Ar

0.93|1.31 1.61]190|219|258|3.16

19 | 20 | 21 | 22 | 23 | 24 | 25| 26 | 27 | 28| 29 | 30 | 31| 32 | 33 | 34 | 35 | 36
4] K Ca| Sc | Ti \Y Cr{Mn| Fe | Co| Ni |[Cu|Zn| Ga| Ge| As| Se | Br | Kr
0.82]1.00|1.36|154|163|166|155|1.83|1.88|191|1.90|165|181|2.01|2.18]|255]|2.96
37 | 38| 39 | 40 | 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 5O | 51 | 52 | B3 | 54

5/Rb| S| Y | Zr| Nb|Mo| Tc | Ru|Rh | Pd|Ag|Cd| In | Sh| Sb | Te I Xe
0.821095|122|133| 16 |216] 19 | 22 |228]220|1.93]|169|1.78|1.96|205| 21 | 2.66
55 | 56 72 |\ 73|74 | 75| 76| 77| 78| 79|80 |8 |8 |8 |8 |8 | 86
6| Cs | Ba| L Hf | Ta | W | Re | Os | Ir Pt | Au | Hg | Tl Pb | Bi | Po| At | Rn
0.79 0.89 13]15]236| 19| 22 (220|228|254|200|1.62]|233|202| 20| 2.2
7 87 | 88 A 104 | 105 | 106 | 107 | 108 | 109 | 110 | 111 | 112 | 113
Fr | Ra ung | Unp|Unh|Uns| Hs | Mt | Uun | Uuu | Uub | Uut

57* | 58 | 59 | 60 | 61 | 62 | 63 | 64 | 65 | 66 | 67 | 68 | 69 | 70 | 71

110(1.12|1.13|1.14 1.17 1.20 122|123|1.24|1.25 1.27
89* | 90 | 91 | 92 | 93 | 94 | 95 | 96 | 97 | 98 | 99 | 100 | 101 | 102 | 103
Ac | Th| Pa| U |Np|Pu|Am|Cm | Bk | Cf | Es | Fm | Md | No | Lr
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TABLE 3.2 Potential parameters for metal -carbon interactions.

D, (eV) S BWA R.A) RA R (A b o ky k,
La-C 4.53 1.3 15 2.08 3.2 3.5 0.0854 -0.8 0.0469 1.032
Sc-C 3.82 1.3 1.7 1.80 2.7 3.0 0.0936 -0.8 0.0300 1.020
Ni-C 3.02 1.3 1.8 1.70 2.7 3.0 0.0330 -0.8 a a
(a) La-C potential function (b) Sc-C potential function () Ni-C potential function
= = ‘
A ” A %‘ o \\ E, (N®=15)
= // S 2
s Ve (N©=5) 5 ] \\
w / w >
S _y ' S 5.
2 2 E, (N°=15) 5
g ’\ g E, (N°=5) |5
g -2 g -2 S —2f E, (N°=5)
S Mee=is) S E(NH) g =
2 3 4 2 3 4 2 3 4
La-C distance r (&) Sc-C distance r (A) Ni-C distance r (A)

Fig. 3.6 Metal-carbon potential function E, and Coulomb term V. for (a) La-C, (b) Sc-C, (c) Ni-C.
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TABLE 3.3 Potential parameters for metal-metal interactions.

53

S B(UA) Dy (eV) Dy(eV) G Ra(R) Ry (A) Cr RA) R A

La-La 1.3 1.05 0.740 2.64 0.570 3.735 0.777 0.459 4.0 4.5

Sc-Sc 1.3 1.4 0.645 1.77 0.534 3.251 0.919 0.620 35 4.0

Ni-Ni 1.3 1.55 0.74 1.423 0.365 2.520 0.304 0.200 2.7 3.2

(a) La-Lasystem (b) Sc-Sc system () Ni-Ni system
S ‘ < < < s <
O 1S € L1t e 2 g
o] £ 4 s 4 £
g g g g = S
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Fig. 3.7 Fitting of potential well depth and length for (a) La-La, (b) Sc-Sc, (¢) Ni-Ni.
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Fig. 3.8 Metal-metal potential functionsfor (a) La-La, (b) Sc-Sc, () Ni-Ni.



030 gbooooooooobobobo 54

3300000

331 Lad0OOO0O0OO0O0OO0OO
0D000000000000000000000000000000000000000000
000000000000000000 342 A0000000005000000000 500 La
0D000000000000000 T,=3000K0000000000000000000000
190 0000000000000000000000000000000000®P0000000
0D000000000000000000000000000000000000
D0000000000005000ps]000000000000000 Fig.3.900000000
000500 La000000200000000000000000000000000000
0D00000000000000000000000000000000
DO0000OFg.3.900 La@C,0 00000 Fig.3.100 0000000000 Lac,000000
0000000000000 0000000000000Ofantypel 0000000000 MO
DOo®®No00000000000000000000000000000000LaG 000
0D000000000000000000000000000000000000000000
0000000000000000 LaC,000000000000000000000000
0D000000000000000000000000000000000000000000
0D000000000000000000000000000000000000000000
LaC,0 0000000000000 O0Oopen-caf 0000000000000 0O000OO
0D00000000000000000000 C,00000000LaC,00000 LaC,O0O
D000000000000000000000000000000000000 open-caid O
D0000LaCy,,000000000000000LaG,00000000000000000
Doooooooo

(LaCS4)La

Fig. 3.9 A snapshot of La containing systerh=a6000 ps.



030 gbooooooooobobobo 55

o 'y o o I ,O
o—o/i&g%i 4t
LaC, LaC, LaC, {@ % @ - . g
= e f 2% 120 ©
LaCyg - ey WA, ’. g o h AR %‘
LaC,, LaCy,, LaCy T gy, SNEH WRITr - 8
SO WY o
L o0 o= D Y o
xﬁ I
Cx S - 60
| | | | | | | | | | | | | | | | | | | | | | | | | |
0 1000 2000 3000 4000 5000

Time (ps)

Fig. 3.10 Growth process of a Laattached cluster.

(La@Cs,) La

—20

—140

Swioje uogJed Jo #

—60

\
4000 _ 5000
Time (ps)

Fig. 3.11 Collision of Laattached clusters.

gobooooboooobbooobooboooobuooobooobboobooooboobboo
goboboobooooooboooboooobooobooobboobbooooboobboo
ooobgobobobobobobo

O00Fg. 3900 (La@Cyy)Lal 0O O0ODOOODO LaDOODOODODOODOOOODOD Fe. 311
obdbLaC, O LeC, 000000 DOODOODOODOOOOOODOoOObODoOoobDoooDoD?
U0 Lad0b0oboOobOOobOO0obOO0ObDO0ObOO0ObOODbLObOOobOO0ObOoDOoDOoDbDOoOOoDOoDOODOg
goboogbboobooobt Labgobbooboobboobooboboobooonbobo
U0 Laddbogobboooboooboobilioobobboobooobooboonbobo
gboboboboboboboboboboboboboboboobobgoooon



030 gbooooooooobobobo 56

332 SOUOO0OOoboOobooogoog
Oscdbbooopooooboouoboubooobooobooboboo0DbOFrg. 3.120 4000 psd
oooboboboboboobobuobuobooobobo s scbooboobo2p00oonDOg
goboogoboblogbobobboobooobuooboobbooboooboonooo
ooDoOobooOooD ssC;0bbouoboouobouobo0o0biOdrg 31300scC, 00
00000b0b0b0b0bU LabODODUODODODODODODODOO SeC, (20<n<40)
oooooOooooooobbooboboobboobbLabbooobooooooonobDOn
Ubobobobobobobobuobobobobgb opencap OO OOODOOODOO
SOoooooooobobobobobobobobobobobooooboboboboo
ooobooooooooboboboboobDoobobobobobD S, oooooooo
oooooOOOOOOOOODOOODOOOODOODODOODOODOOOSCUDOObDODOODOODODO
000O00DOO00D0s@C,0000000bo0oobo0obooooooooooobooooboogo
00000000000 0bO0O00DbOO0O00O0kRg. 3120 scC ;00 00O0DODOODOOODODOO
gbobobobobobobobobobobobobo

0000000000000 00000Rg. 3130000 scCx;0OO00DOOoOobOoooooon
ooobo st ooooooooboogoboonoooonogooong
gbOsSO0b0bobO0ob LagbobobobOobOOobObOOobObOOobLOoOObODbODO
goboogobooboobbooboobboobooobooboonoobooboonoobg

Fig. 3.12 A snapshot of Sc containing system at t = 4000 ps.
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Fig. 3.14 A snapshot of Sc containing system at t = 3000 ps.
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