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(1) 2 (3)

C
13
1472
- 11907
*ﬁ x L

1205 \

9

C3HeCly(Cyy) C3HeCL"(Cay) CH;CCL"(Cy)

4) ®) (6)

C,
1638 ) _ 1104

CH;CCH;"(Cy) CH,CHCH,"(C)) CH;CCH,"(C))

B 4-5 G322 7¢ cMP2(full)/6-31G(d) & =% 3+ & #7187 2 2,2-C3HeCl, £2 3+
BA R L5 (A) fosrd R (°) 57 o
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10.8

10.6

10.4

10.2

AE(B3LYP/6-311++G(3df, 2p)) | eV

10.0

Bl 4-6 i&*

—o— 2,2-C3H6Cl; optimized
——C H CICH'(D)

1074 ¢V (G3B3) —0—CH,CIC)'D)
10.46 ¢V (B3LYP)

(i i (0 10.56 eV (G3B3)
@.0 GD.@ 10.34 ¢V (B3LYP) (@
L 1051 ¢V (G3B3)
10.19 ¢V (B3LYP)
Il I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1
1 2 3 4 5 6 7 8
I,/ Angstroms

B3LYP/6-311++G(3df.2p) & =x 3+ & 2,2 = & [ =3+ eniia o

5 B FIE L1 % B3LYP/6-31T++G(3df2p) & =t st = &)1 48
21 CHyCCICH" (1) H:22 CLR 3 i i35 - = 2RI 202 W] * 2(b) 3 4.(11)
3 1B - C-Clégq R eni &te

10.58

10.56

10.54

10.52

10.50

10.48

Energy / eV

10.46

10.44
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10.40

10.38
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-CH, rotation / degree

B 4-7 & * B3LYP/6-311++G(3df,2p)% =t 3+ & CH;CCICH; 2% - B ° A

S d 6 -
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CH;CCICH," + HCI

B 4-10 2 G3B3 * i 3+ KR 22 - & p 243 )% CH,CCICH," + HCI
TR B2 A A B A S S BILYP/6-31G(d) ks =k B i 1 o 4
Erng (A) fegge g (°) 27 B E =5 eVo
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£(4-1) 22 = & f*A1* MP2/6-311+G** kg = F 17 ehdft + i it
AP PR F 2 el e & Y el ik

No. Exp. VIE MP2
eV /6-311+G**

E../eV Sym. Character

10.78% 10.51°

| 11.01 11.01 by nei
2 11.25 11.20 b, nei
3 11.57 11.60 a ner
4 11.81 11.81 a ner
5 13.10 13.29 b, oea
6  ~1386 1307541, b, Tens
7 ~1386 & 1401 T v a occ
8 14.55 14.91 ") s
9 15.53 ) ME2AEH /b, Tens
10 ~16.23 16.64 a T
11 ~16.23 16.89 b, Tens

YR B LR PSR o
°G3B3 = ;2 #7{8 th- ¥ il r5agi (VIE) -
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£(4-2) 22 & [ afagd g hs AT fodT 2 G3 -~ G3B3 &
B3LYP/6-311++G(3df,2p)> j# 5+ & 2 % o

Species Symmetry Ey(G3) Eo(G3B3)  B3LYP/6-311++G(3df,2p)
/hartree /hartree /hartree
2,2-C3HeCl, Co('A))  -1037.92996 -1037.93451 -1038.44458
-1037.92666°
2,2-C3HeCl," Co('A))  -1037.53681° -1037.54812 -1038.06995
-1037.52389°  -1037.52813¢ -1038.05412°
CH;CCl," C('A" -997.71801 -997.72176
CH,CCl," Co('Ay) -997.07397 -997.07779
CH;CCICH;" Ci(A) -577.54411 -577.54752 -577.89388
CH;CCICH," Ci(A) -576:90079 -576.90442 -577.24347
CH;CCH;" C,(*A) “117.39148+ +-117.39433
CH,CHCH," Ci('A) -116.84410 -116.84656
CH;CCH," Ci(A) -116:83242 -116.83524
Cl, th(lzg) -920.07127 -920.07363
HCl Co('T) -460.65466 -460.65613 -460.83854
Cl Kn(*S) -459.99096 -459.99274 -460.16841
CH4 Ta('A)) -40.45763 -40.45828
CH; Dsn(*A") -39.79330 -39.79362
H Kn(*S) -0.50100 -0.50109
2,2-C3HsCL* (TS)  C1(CA) -1037.51232
TS¢ C,(A) -1037.53994 -1038.06018
LM® C,(A" -1037.54633 -1038.06453

“7PE for MP2 ( E Bhii * MP2 2~ HF)

ZPE for MP2 (HF 3+ % $ -

o R IR B
Cin gt B 4-6 ¢ c(a)
iR ¥ B 4-6 ¢ e(b)
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BmAE o # z‘i'j,%’&;éﬁ_ v 2x* MP2 e R Bhat B~ 1% )



#(4-3) G3-G3B3 £ B3LYP/6-311++G(3df2p)* 23+ 8 22 = & =i+
;%’ﬁ»_lé:{f“ﬁ”}; }'f:ﬁ_‘-;;‘[: él— °

Dissociative photoionization of ~ AE(exp.) AE(G3) AE(G3B3) AE(B3LYP/6-311++G(3df,2p))

2,2-C3HeCl, — leV leV leV leV

2,2-C3HsCly* 10.7840.02*  10.61° 10.51 10.19
11.05¢ 11.06° 10.63¢

CH;CCICH," + HCl 10.19 10.18 9.87
10.17¢ -

CH;CCICH;" + Cl <10.81 10.75 10.73 10.40

CH,CCl," + CH, 10.84 10.84

CH;CClL," + CH; 11.39 11.41

CH,CHCH," + HCl + CI pnes11.98 11.95

CH;CCH," + HCI + Cl 12.,251;0.05 1230 12.26

CH;CCH;"* + Cl, A 1270

CH;CCICH," + H + CI ,‘ 462 14.59

CH;CCH;* + Cl + CI | 15:14 15.09

CH,CCl,* + H + CH; 15.28 15.29

2,2-C3HeCl,* (TS) 11.49

TS® 10.74 10.46

LM’ 10.56 10.34

R SRR AL

®ZPE for MP2 ( #tF & ) % ¢n HF § @ 4F - #F 12 ZPE * MP2 B~ % HF #7 {8 thig % )
R PR S AES 0 B %

YZPEfor MP2 (it # HZPE » 3038 MP2 B~ % HF ¥ - i & )

Cip ¥ B 4-6 ¢ h(a)
Tip 442> | 4-6 ¢ e(b)
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% (4-4) B3LYP/6-311++G(3df2p) & =3+ 5 22 - 4 p s+ 2 H ja4ti
g g d o P hE B £ 0 o £ B = F_Hartree ©
Species Ttcc/ A Neutral opt  tcc/ A Ton opt tca/ A Tonno opt rcc/ A Ton far no opt
/hartree /hartree /hartree /hartree

1.5 -1038.39795 1.5 -1038.04885 3.4 -1038.06453 3.4 -1038.06453
1.6  -1038.42679 1.65 -1038.05977 3.8 -1038.06418 3.6 -1038.06510
1.7  -1038.44037 1.7  -1038.06479 4.2 -1038.06361 3.8 -1038.06554
1.8  -1038.44451 1.75 -1038.06788 4.6 -1038.06316 4.2 -1038.06519
1.817 -1038.44458 1.8 -1038.06949 5.0 -1038.06280 4.6 -1038.06463
1.9  -1038.44310 1.852 -1038.06995 5.4 -1038.06251 5.4 -1038.06380
2.0 -1038.43856 1.9  -1038.06964 6.0 -1038.06218 6.2 -1038.06329
2.1 -1038.43240 2.0 -1038.06762 7.0 -1038.06178 7.0 -1038.06296
2.2 -1038.42558 2.1 -1038.06502 8.0 -1038.06155 7.8 -1038.06275
2.3 -1038.41862 2.2 -1038.06270 9.0 -1038.06143 8.6 -1038.0626
2.4 -1038.41178 2.3 -1038.06110 10.0 -1038.06136 9.0 -1038.06255
2.5  -1038.40522 2.4 -1038.06031 11.0 -1038.06132 10.5 -1038.06244
2.6 -1038.39897 2.5 -1038.06018* 11.0 -1038.06242

2.7  -1038.39306 2.6 -1038.06052

2.8  -1038.38749 3.0 -1038.06346

3.3 -1038.36436 3.2  -1038.06428

3.7 -1038.35074 3.4  -1038.06453"

4.1 -1038.36149 3.6 -1038.06447

3.8  -1038.06427

4.0 -1038.06403

42  -1038.06380

44  -1038.06358

46 -1038.06487

5.0 -1038.06417

TS structure ; "M structure ; neutral to ion(VIE) is -1038.05412 hartree ; far away is -1038.06229 hartree
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% (4-5) B3LYP/6-311++G(3df2p) s 3+ & 22 - 4 %4 3 2 ¥

S i b w P E g R R eV

Species rtcci/ A Neutralopt rca/ A  Ionopt tcca/A ITonnoopt rcca/A Ion far no opt

eV /eV /eV eV
1.5 1.269 1.5 10.768 3.4 10.342 3.4 10.342
1.6 0.484 1.65 10471 3.8 10.351 3.6 10.326
1.7 0.115 1.7 10.335 4.2 10.367 3.8 10.314
1.8 0.002 175 10.251 4.6 10.379 4.2 10.324
1.817  0.000 1.8 10.207 5.0 10.389 4.6 10.339
1.9 0.040 1.852  10.194 5.4 10.397 5.4 10.362
2.0 0.164 1.9 10.203 6.0 10.406 6.2 10.376
2.1 0.331 2.0 10,258 555, 7.0 10.416 7.0 10.384
2.2 0.517 21 10.329 80, 10423 7.8 10.390
2.3 0.706 2.2 10.392 9.0 = 10.426 8.6 10.394
2.4 0.892 2.3 10435 10.0 = 10.428 9.0 10.396
2.5 1.071 24 0457 O 10.429 10.5 10.399
2.6 1.241 2.5 10.460" 11.0 10.399

2.7 1.402 2.6 10.451

2.8 1.553 3.0 10.371

3.3 2.183 3.2 10.349

3.7 2.553 3.4 10.342°

4.1 2.261 3.6 10.343

3.8 10.349

4.0 10.355

4.2 10.362

4.4 10.368

4.6 10.332

5.0 10.351

TS structure ; "M structure ; neutral to ion(VIE) is 10.625 eV ; far away eV is 10.403 eV
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#(4-6) B3LYP/6-311++G(3df,2p)k =t 3+ & CH;CCICH;" & - % CH; &
[had

gl b b enE Bha § o

Species -CH3/ °  hartree eV* -CH3/ °  hartree eV*

0 -577.89271 10.43 190  -577.89291 10.43
10 -577.89269 10.44 200  -577.89244 10.44
20 -577.89255 10.44 210  -577.89180 10.46
30 -577.89232 10.45 220  -577.89109 10.48
40 -577.89200 10.45 230  -577.89040 10.50
50 -577.89159 10.46 240  -577.88983 10.51
60 -577.89113 10.48 250  -577.88945 10.52
70 -577.89065 10.49; 260  -577.88931 10.53
80 -577.89019 1050 270  -577.88939 10.52
90 -577.88985 10.51 280  -577.88969 10.52
100 -577.88971 10.52 290  -577.89016 10.50
110 -577.88984 10.51 300  -577.89073 10.49
120 -577.89024 10.50 310  -577.89130 10.47
130 -577.89083 10.49 320  -577.89180 10.46
140  -577.89151 10.47 330  -577.89219 10.45
150  -577.89217 10.45 340  -577.89246 10.44
160  -577.89270 10.43 350  -577.89264 10.44
170 -577.89304 10.43 360  -577.89271 10.43

180 -577.89311  10.42
"eV ffi EBiESS CH;CCICH;" + Cl itV
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% (4-7) 2,2-C3H¢ClL," — CH;CCICH;" + Cl fRaid if FI % 2558 & & & B

%in T T od i o .

PE/eV CH;CCICH;"
(F2.3%)
<T>/eV
10.80 0.116
10.82 0.154
10.85 0.167
10.87 0.175
10.90 0.184
10.95 0.213
11.00 | 0.248
1.08 1 Lo 0.280
11.40° I\ 0.421
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% (4-8) CH;CCICH;" & * B3LYP = ;£ 25 & ¥ 3 + i

Pt kg 5 A i o

W
=
i
4y
o
O
(@)}
‘6'\
3
=

A Vibrational wave numbers /cm™'

CH;CCICH3" vi(a) 85
Vo(a) 161
Vvs(a) 369

va( a) 372
Vs(a) 437

Ve( @) 667
v7(a) 794

vg( a) 934
Vo(a) 940
Vio(a) 1000
vii(a) 1194
Vio(a) 1251
Vis(a) 1319
V@ e 1321
vis@’ = 1375

- vig(@) 1378

- Cvig(a) : 1437
s@att 1441
Vio(a) 2853
Vao(a) 2862
Vai(a) 2975
Vao(a) 2977
Vas(a) 3053
Vas(a) 3054
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