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b R./nm w./cm ! D./eV B./cm ! a./cm ! w.X./cm !
AT 0.103 72 3 282. 45 3.579 2 16.671 0.584 5 78. 05
CHkL7] 0.103 60 3 452. 00 3.533 0 16. 658 0. 566 81. 00
SCHRS] 0.103 87 3 298. 15 3.570 0 — — 40.79
SCHRL9] 0.103 73 3 280. 24 3.598 3 16.672 0. 6314 87.95
k[10] 0.103 90 3 366.70 3.525 0 16. 60 0. 550 73.90
S B 45 0.103 704 3 282. 611 3.599 7012 16. 699 0.649 0 78. 4113
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&3 CCSD(T)/cc-PVQZER/KET NH EHEMNBLHEER(J=0 /)

D,(X107%) H,(X10™ ") L,(X107) M, (X10 ") N, (X107'%) 0,(X10%)
’ /em ! /em ! /em ! /cm ! /cm ! Jem ™!
0 1.582 275 9 1.226 275 2 —1.958 493 1 1.839 573 5 —0.357 575 87  0.186 506 48
1 1.594 197 5 1.134 178 2 —1.976 879 6 1.378 733 9 —0.399 566 05 —0.045 823 603
2 1.611 845 3 1. 027 310 6 —2.063 719 8 0.756 477 09 —0.514 532 57  —0.496 133 62
3 1. 636 811 5 0.897 813 46 —2.2523005  —0.189 23923  —0.769 39250  —1.465 952 9
4 1. 671 298 3 0.733 577 88 —2.602 575 5 —1.772 390 6 —1.316 251 7 —3.710 862 4
5 1.718 452 6 0.515 122 47 —3.226 429 5 —4.645 251 2 —2.520 619 2 —9.285 585 2
6 1.782 938 8 0.209 491 87 —4.343 850 3 —10. 270 076 —5.332 783 8 —24. 344 278
7 1.871 982 3 —0.242 537 07  —6.418 838 8 —22.238 495 —12.493 126 —69.703 932
8 1.997 409 5 —0.955 792 87  —10.525 713 —50. 463 532 —33.062 765 —227. 960 67
9 2.180 030 5 —2.176 345 7 —19. 487 505 —126. 953 00 —103. 159 51 —906. 965 26
10 2.460 313 9 —4.510 585 2 —42.189 146 —381. 088 42 —411.513 40 —4 878.522 2
11 2.929 630 0 —9.806 085 5 —115. 617 29 —1557.300 8 —2 476.899 3 —43 700. 328
12 3. 853 650 9 —26.226 181 —495. 100 05 —11 912. 868 —34 120. 917 —1.096 691.9
13 6.595 829 6 —143. 333 52 —7.58.253 7 —600 166. 30 —5 552 748. 2 —580 618 010
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Investigation of Vibrational Levels and Centrifugal
Distortion Constants of NH (X°X7)

HUANG Tian-shun', XIONG Bao-ku*, SHI De-heng”

1. Electric Engineering Department , Henan Vocational and Technical College , Zhengzhou 450046 , China ;

2. College of Physics and Electronic Engineering s Xinyang Normal University s Xinyang Henan 464000 , China

Abstract: The coupled-cluster singles-doubles-approximate-triples theory [ CCSD and CCSD(T)] presented in
Gaussian03 program package is employed to calculate the equilibrium internuclear distance R., the harmonic fre-
quency w. and the dissociation energy D, of NH(X*S ") under a number of basis sets. The results obtained
at the CCSD(T)/cc-PVQZ level of theory, i.e. R;(0.103 72 nm), D.(3.579) and w.(3 282.45 cm '),
well agree with the values measured experimentally. The potential energy curve at this level is calculated o-
ver a wide internuclear separation range of 0. 487 2 to 6. 387 2 nm at a 0. 05 nm step size and is fitted to the
Murrell-Sorbie function. With the potential obtained at the CCSD(T)/cc-PVQZ level of theory, the other
spectroscopic constants (B, ,a. and w . X.) are calculated, and values are in excellent agreement with the ex-
perimental ones. By solving the radial Schrodinger equation of nuclear motion, the vibration levels and in-
ertial rotation constant at rotational quantum number J =0 are reported for the ground state.

Key words: Murrell-Sorbie function; vibrational level; centrifugal distortion constant
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