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3.77669 0.13424 35.2333 287.8580 1368.769 - 16073.844 - 185408.748  935587.952 0.0066
2 “ " 1.0 keal/
AY - mol *
1 &
AEgy = \/ v 2 Ve = Voruio ~ - 8
Ve Vi o SD X*II a, B,
N D, . 25 a. B.
N=141 . n=6 0.0066 D, D, R, w,
eV 0.15279 kcal/mol . 3
3 CCSD T /aug-ce-pV5Z SD X*II
DyleV D./eV R./nm wo/em™! B./em™! Bo/em™! a./em™!
3.65730 3.77669 0.13424 1938.372 4.8872 4.88585 0.09919
u — — 0.1340 1940 4.956 4.900 0.111
12 — — 0.1341 1947.3 4.950 4.80 0.100
13 3.60 3.71594 0.13406 1885.5 4.9003 — 0.100
u 3.49867 3.62 0.1342 1971 4.94 — 0.11
13 — — — 1940.2 4.9255 4.8750 0.099
SD X*IT +H JJ+1 >+L, JJ+1*
Bruna  * +M, JJ+1 SN T4l "
Resende " . 3 Bruna " +0, JJ+1 7. 10
: Bruna 10 G v B,
D, H L M, N O
Resende " ) Fortran 9
t J=0 SD X’II 23
3 J=0
Dy D. R. w. a. B, B,
11—13 4 5
2 11 12 v=0 SD X’IT
SD X*II J=0
2 2
12
~ %d% N 22;] Jil +velw, 1.79% ! 0.29%
=k ¥, r . 9 4
Vr 2 y J
Fortran Li,
E., * X'sr L, &3 23 CH X*II 7 ND
E,=Gv +B, JJ+1 -D, JJ+1°? Xs-



11 S D Sh X°IT 7649
Fortran
4 5
4 CCSD T /aug-cc-pV5Z SD X1 J=0
v G v /em™! R,in/nm R, /nm B,/em™! v G v /em™! Rin/nm R, /nm B,/em™!
0 946.945 0.12533 0.14479 4.885852 12 20471.130 0.10188 0.21305 3.681091
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0 1.314873 2.331362 - 1.393903 ~7.353433 - 1.755596 7.260785
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13 1.307072 -0.994486 -35.71281 -333.1087 - 53.91532 - 806.0511
14 1.357851 —1.841208 - 48.84914 - 565.4250 - 98.41007 - 1691.813
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Elastic collision between S and D atoms at low temperatures and
accurate analytic interaction potential and molecular
constants of the SD X2IT radical *
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Abstract

The equilibrium internuclear separations harmonic frequencies and interaction potentials have been calculated by employing

the CCSD T theory in combination with the series of the correlation- consistent basis sets cc-pVnZ and aug-cc-pVnZ n=2
3 4 5 of Dunning and co-workers. The potential energy curves are all fitted to the Murrell-Sorbie functions which are used

to determine the spectroscopic parameters. At the CCSD T /aug-cc-pV5Z level of theory the values of D, D, R, w, «a.

By are 3.65730 eV 3.77669 eV 0.13424 em™' 1938.372 em™' 0.09919 cm™' 4.88585 cm™! and 4.8872 cm™!
respectively which conform almost perfectly with the available measurements. With the analytic interaction potential obtained at
the CCSD T /aug-cc-pV5Z level of theory a total of 23 vibrational states has been predicted for the first time when the rotational
quantum number J is set to equal zero J =0 by solving the radial Schriodinger equation of nuclear motion. The complete
vibrational levels classical turning points inertial rotation and centrifugal distortion constants are reproduced from the SD
X*II potential when J =0. The total and various partial-wave cross sections are calculated for the elastic collisions between
the ground-state S and D atoms at energies from 1.0 x 10~ t0 1.0 x 10™* a.u. when the two atoms approach each other along
the SD X*II interaction potential. No shape resonances can be found in the total elastic cross sections. The results show that
the shape of the total elastic cross sections is mainly dominated by the s-partial wave at very low temperatures. Because of the
weakness of the shape resonances coming from various partial waves they are all covered up by the strong total elastic cross

sections .

Keywords elastic collision total cross section spectroscopic parameter molecular constant
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