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4.6225 0.09702 44.7670 490.7898 4355.763 - 16487.517 -680141.38 3287211.53 0.00511
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4 D oD X°IT 2371
“ " 1.0 3 23 24
keal/mol * w.X. B, D,
3 D, R, w,
Ob X°II w.X. B, D,. 10 11
3 CCSD T /aug-cc-pV5Z oD X*IT
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5 CCSD T /aug-ce-pV5Z oD X2IT J=0
v G v /em™! R,in/nm R o /0m B,/em™! v G v /em™! R,n/nm Rypax/nm B,/em™!
6 15821.342 0.07547 0.14116 8.305738 15 32068.474 0.06907 0.19018 5.674741
7 17974.205 0.07440 0.14598 8.058051 16 33358.260 0.06868 0.19779 5.282108
8 20048.758 0.07346 0.15082 7.807614 17 34512.498 0.06833 0.20659 4.950368
9 22042.294 0.07262 0.15573 7.552295 18 35513.518 0.06804 0.21726 4.458233
10 23951.537 0.07186 0.16075 7.289856 19 36334.762 0.06781 0.23136 4.415672
11 25772.586 0.07118 0.16596 7.017828 20 36928.845 0.06764 0.25398 3.510851
12 27500.833 0.07057 0.17140 6.733347 21 37196.344 0.06757 0.33622 2.410606
13 29130.821 0.07001 0.17718 6.342924 || 22 37272.999 0.06755 0.41410 2.029873
14 30656.018 0.06951 0.18339 6.021081
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v D,/10 *cm ™! H,/10"8cm ™! L,/10"2em™! M,/10~ % em™! N,/10~%em™! 0,/10"%cm™!
0 5.417549 2.021551 -0.511357 0.581960 —1.497477 0.700004
1 5.301066 1.941530 -0.915924 0.603344 - 1.144776 1.170243
2 5.165050 1.852010 - 1.235341 0.749617 - 1.058962 1.205270
3 5.105160 1.768266 — 1.484800 0.915488 -1.169353 1.091673
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8 4.798672 1.229864 -2.415296 0.195079 1.076396 -31.11352
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18 8.881279 - 20.50692 - 133.4911 - 1176.593 - 10318.48 - 111103.6
19 11.85934 - 52.28063 - 557.1749 - 7791.192 - 123867.8 - 2218797
20 20.98557 - 255.0296 - 6428.048 - 204070.6 -7.223331 - 2.69685 x 10°
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H,/10"3cm™! 2.002 1.9264 1.8414 1.757 1.617 1.21
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Abstract

Interaction potential of the OD X?IT radical is constructed by employing the CCSD T theory in combination with the
correlation-consistent quintuple basis set aug-cc-pV5Z in the valence range. Using the potential the spectroscopic parameters
are accurately determined. The present Dy D, R. ., w.X. and B, values are of 4.4574 4.6225 eV 0.09702 nm
2724.923 45.3534 and 10.0096 cm™'  respectively which are in excellent agreement with the recent measurements wherever
available. A total of 23 vibrational states have been found when J = 0 by solving the radial Schrodinger equation of nuclear
motion. The complete vibrational levels classical turning points initial rotation and centrifugal distortion constants when J = 0
are reported for the first time which are in good agreement with the available experimental results. The total and various partial-
wave cross sections are calculated for the elastic collisions of O and D atoms in their ground states at low and ultralow
temperatures when the two atoms approach each other along the OD X?II  potential energy curve. The impact energy range
covers a vange from 1.0x 107" 10 1.0 x 107 a.u.. One shape resonance has been found in the total elastic cross sections.
Contribution to the total elastic cross sections by each partial wave is investigated carefully. The results show that the shape of the
total elastic cross sections is mainly dominated by the s partial wave. The shape resonances coming from the higher partial waves

are covered up by the strong s partial wave cross sections.

Keywords elastic collision total cross section shape resonance spectroscopic parameter
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