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# 2  MRClaug-cc-pV5Z FLig /KR AsCl H HIEIED CX7) Rk (A) MRShRES.

BT N S e A K

, G(v)/cm™! B, /em™! Dy, /1077 cm™!
3r- 'A 3x- 'A 3y~ 'A

0 211.01 217.74 0.151290 0.153417 0.781244 0.764903
1 630.83 651.05 0.150567 0.152705 0.781189 0.764558
2 1047.87 1081.59 0.149844 0.151994 0.781011 0.764196
3 1462.13 1509.40 0.149122 0.151286 0.781382 0.764048
4 1873.57 1934.44 0.148402 0.150579 0.782202 0.764152
5 2282.16 2356.70 0.147683 0.149874 0.782791 0.764213
6 2687.90 2776.18 0.146965 0.149168 0.782517 0.763913
7 3090.82 3192.89 0.146248 0.148464 0.782159 0.763678
8 3490.93 3606.82 0.145530 0.147760 0.781969 0.763092
9 3888.24 4018.00 0.144811 0.147058 0.782008 0.763185
10 4282.75 4426.42 0.144090 0.146357 0.782589 0.763494
11 4674.43 4832.06 0.143371 0.145658 0.783986 0.764021
12 5063.27 5234.93 0.142655 0.144961 0.785848 0.764711
13 5449.24 5635.01 0.141941 0.144265 0.788122 0.765274
14 5832.34 6032.30 0.141231 0.143570 0.790378 0.765766
15 6212.55 6426.79 0.140523 0.142876 0.792540 0.766058
16 6589.87 6818.50 0.139816 0.142184 0.794433 0.766064
17 6964.29 7207.42 0.139110 0.141492 0.795714 0.766017
18 7335.81 7593.56 0.138401 0.140800 0.795911 0.765672
19 7704.44 7976.93 0.137691 0.140108 0.795222 0.765275
20 8070.19 8357.53 0.136977 0.139415 0.793736 0.764950
21 8433.08 8735.37 0.136259 0.138723 0.791756 0.764739
22 8793.12 9110.44 0.135538 0.138030 0.789665 0.764942
23 9150.32 9482.75 0.134812 0.137338 0.787586 0.765357
24 9504.69 9852.30 0.134083 0.136646 0.786005 0.766293
25 9856.22 10219.07 0.133350 0.135956 0.785191 0.767525
26 10204.92 10583.06 0.132616 0.135266 0.785565 0.769283
27 10550.78 10944.27 0.131880 0.134579 0.786930 0.771269
28 10893.78 11302.69 0.131144 0.133893 0.789152 0.773424
29 11233.90 11658.32 0.130408 0.133209 0.792304 0.776084
30 11571.13 12011.15 0.129671 0.132528 0.795908 0.779036
31 11905.45 12361.17 0.128935 0.131848 0.800354 0.782276
32 12236.84 12708.39 0.128200 0.131170 0.805690 0.785519
33 12565.27 13052.79 0.127464 0.130493 0.811732 0.788971
34 12890.73 13394.37 0.126729 0.129818 0.818422 0.792280
35 13213.18 13733.12 0.125994 0.129142 0.825789 0.795362
36 13532.61 14069.04 0.125259 0.128467 0.833565 0.798077
37 13849.00 14402.12 0.124523 0.127791 0.841640 0.800518
38 14162.31 14732.37 0.123785 0.127114 0.850075 0.802471
39 14472.53 15059.79 0.123045 0.126437 0.858433 0.803600
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# 3 MRClaug-cc-pVSZ PR /K F T AsCl H HIES T+ FP T SHIRBIAE L.

LRI 0 AR 4

’ G(v)/cm™! B, /cm™! D, /1077 cm™!
Ixt i x4 ‘n x4 ‘n

0 22143 138.84 0.154838 0.113300 0.760502 0.749487
1 662.04 416.90 0.154118 0.113064 0.760847 0.735279
2 1099.74 695.49 0.153399 0.112787 0.761111 0.741759
3 1534.53 973.13 0.152681 0.112406 0.760966 0.777049
4 1966.46 1247.72 0.151964 0.111848 0.760765 0.852028
5 2395.53 1516.52 0.151247 0.111011 0.760871 0.990583
6 2821.74 1775.75 0.150531 0.109736 0.761209 1.25037
7 3245.09 2019.81 0.149816 0.107704 0.761417 1.79224
8 3665.55 2239.57 0.149101 0.104343 0.761864 2.70470
9 4083.13 2426.86 0.148387 0.100387 0.762453 2.36251
10 4497.82 2594.97 0.147675 0.983228 0.763093 1.90762
11 4909.62 2754.84 0.146965 0.960651 0.763606 2.23670
12 5318.52 2905.11 0.146256 0.941756 0.764490 1.99382
13 5724.52 3049.13 0.145547 0.922752 0.765429 2.10628
14 6127.61 3186.95 0.144839 0.906132 0.766192 2.06896
15 6527.79 3319.72 0.144131 0.889215 0.766756 2.01217
16 6925.06 3447.96 0.143423 0.873887 0.766925 2.08448
17 7319.42 3571.98 0.142714 0.858941 0.767023 2.00446
18 7710.88 3692.33 0.142006 0.844440 0.767039 2.00536
19 8099.45 3809.23 0.141297 0.830801 0.767104 2.02120
20 8485.12 3922.92 0.140587 0.817504 0.767502 1.97449
21 8867.89 4033.68 0.139877 0.804605 0.768441 1.96118
22 9247.77 4141.68 0.139167 0.792259 0.769878 1.96331
23 9624.73 4247.08 0.138457 0.780278 0.771547 1.93639
24 9998.76 4350.04 0.137747 0.768605 0.773423 1.91128
25 10369.87 4450.70 0.137039 0.757315 0.775485 1.90263
26 10738.04 4549.18 0.136333 0.746376 0.777836 1.88923
27 11103.28 4645.57 0.135628 0.735719 0.781051 1.86648
28 11465.56 4739.99 0.134923 0.725335 0.785091 1.84592
29 11824.88 4832.51 0.134218 0.715233 0.789206 1.83031
30 12181.21 4923.23 0.133514 0.705398 0.792960 1.81502
31 12534.55 5012.21 0.132811 0.695808 0.796241 1.79810
32 12884.89 5099.52 0.132110 0.686449 0.799468 1.77979
33 13232.24 5185.23 0.131408 0.677307 0.803658 1.76059
34 13576.58 5269.39 0.130704 0.668372 0.809562 1.74230
35 13917.88 5352.07 0.129994 0.659644 0.815780 1.72682
36 14256.09 5433.30 0.129278 0.651117 0.818949 1.71265
37 14591.22 5513.14 0.128564 0.642777 0.816437 1.69656
38 14923.30 5591.64 0.127858 0.634607 0.810174 1.67770
39 15252.44 5668.83 0.127160 0.626599 0.811689 1.65889
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Study on spectroscopic properties and molecular
constants of the ground and excited states of AsCl
free-radical”

Zhu Zun-Lue’ Lang Jian-Hua Qiao Hao

( College of Physics and electronic Engineering, Henan Normal University, Xinxiang 453007, China )

( Received 19 December 2012; revised manuscript received 24 February 2013 )

Abstract

The dissociation limit of AsCl free-radical is correctly determined based on group theory and atomic and molecular statics. Poten-
tial energy curves (PECs) for the ground state and several low-lying electronic excited states of AsCl free-radical are calculated using
the multi-reference configuration interaction method with the basis set of aug-cc-pV5Z where the Davidson correction is considered
as an approximation to full CI. Separation parameters (R., @, @ Xe, Do, De, B. and @) are evaluated using the PEC of AsCl. Spectro-
scopic parameters are compared with those reported in the literature, and excellent agreement is found between them. With the PEC of
AsCl free-radical, forty vibrational states of AsCl free-radical are predicted when J = 0 by numerically solving the radial Schrodinger
equation of nuclear notion. For each vibrational state, the vibrational levels and inertial rotation constants are reported.

Keywords: AsCl, potential energy function, spectroscopic parameter
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