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108.2°, i & M £ @ = 1542.57ecm™!, @, =
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FE A U, OB RS O ik 5k R i K

Rno =0.1200 nm, EIRIE o = 1575.6 cm™!, ap =
1673.29 cm™!, w3 =2837.8 cm ™) THEIT SZIA . [F)
i, WIIE T CCSD(T) Fig /Ny T+ f
R V7 B, SR CCSD(T)/6-311+G(3d2f) 7
A HNO H B s Efi 1k — 2t 4531

f11 =0.73868 a.u.,

fr2 =0.30646 a.u.,

fr3 =—0.00304 a.u.,
X B At — DB 7T HNO H Hi 2 i34 BE R B
FoAt R AL A A it IR 2%

fi2 =0.05499 a.u.,
f13 = 0.09645 a.u.,
f33 =0.31921 a.u.,

# 1  AREFETHEAR HNO B HIE M85 % B E R

JiiE Ryu/nm Ryno/nm ZHNO/(°) @, /cm™! @, /cm™! @;/cm™!
QCISD/6-311++G(3df) 0.10527 0.12030 108.51 1582.01 1661.96 3007.36
QCISD/6-311++G(3df,3pd) 0.10522 0.12029 108.38 1573.95 1659.15 3006.49
QCISD/6-311++G(2df, pd) 0.10555 0.12036 108.32 1584.68 1658.54 2984.57
QCISD/6-311++G(df,pd) 0.10556 0.12025 108.53 1570.06 1666.18 3009.55
QCISD(T)/6-311+G(3df) 0.10563 0.12123 108.38 1548.39 1601.45 2591.77
QCISD(T)/6-311G(2df,2pd) 0.10543 0.12136 107.84 1542.48 1599.55 2946.38
QCISD(T)/6-311++G(df,pd) 0.10584 0.12110 108.34 1541.93 1602.82 2965.79
CCSD/6-311+G(3df) 0.10520 0.12013 108.49 1588.15 1678.80 3025.34
CCSD/6-311+G(3df,3pd) 0.10510 0.12014 108.39 1579.47 1676.25 3026.98
CCSD/6-311+G(2df,2pd) 0.10502 0.12026 108.40 1579.72 1668.25 3029.08
CCSD/6-311+G(df,pd) 0.10539 0.12009 108.46 1574.99 1683.39 3034.39
CCSD(T)/6-311+G(3d2f) 0.10576 0.12120 108.20 1542.57 1597.46 2733.60
CCSD(T)6-311++G(3df) 0.10557 0.12117 108.36 1551.12 1605.04 2861.19
CCSD(T)6-311++G(3d2f,3pd) 0.10542 0.12124 108.10 1536.23 1594.41 2858.18
CCSD(T)6-311+G(2df,pd) 0.10580 0.12128 108.28 1542.00 1595.50 2958.23
CCSD(T)6-311+G(df,pd) 0.10575 0.12107 108.29 1544.22 1607.07 2978.97
Sy 1012 0.10630 0.12120 108.58 1500.80 1565.30 2684.70
SCiiRkfE 1 — 0.12000 108.60 1575.60 1673.29 2837.80
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F2 A NH, NO [ 3% Murrell-Sorbie A8 MBS 5. ERHI%E

¥ KRR R./nm D./eV a,/nm~ a,/nm~2 az/nm3 ®, /cm™! AEgyse/eV
NH T 0.1038 3.485 61.98 1150.28 7930.76 3287.92 0.02195
Sz 18] 0.1038 3.671 44.82 497.1 3397 3282.27
SCik{E R 0.1039 — — — — 3366.7 —
NO T 0.11508 6.581 53.577 629.3 3351.8 2097.77 0.04141
SeaE 18 0.11508 6.614 53.98 704.1 4823 1904.03
SCHkAE P 0.1160 5.6203 61.82 982.07 5892 1988.412 —
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Ll N N 3 M OUA WE > ~F VA r iy S
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1
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T = [1 — tanh(?LlSl/Z)] [1 — tanh(l3S3/2)], (6)
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Sy RAE S H L.

iy DA AT A, A B = 4RI HNO f % RE R
FFEE ) KNP m-+ALHE R (Co—Co) M
©6) KPP A LR L, A3). KA H
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CAK . KR PS8 BRI
J1H B M, AT DAB B H o i A e R 2 (@) X
)2 B8 2> N Co = 10.7842, C) = 5.0888, C; =
0.201651, C3 = 6.64152, C; = 1.38585, Cs = 2.04969,
Co = —10.1269, C; = —14.633, C3 = 6.37548, Co =
14.5787, A = 1.2, A3 = 1.0.
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Rno = 0.1212 nm, Ry = 0.10576 nm, D, = 2.083 eV
8. =, ff O+NH—HNO K MNiEiE FfH—
# ASALT (0.1395 nm, 0.1415 nm) 4, HAEEZ4 N
0.93 eV, ¥ B O JE -1 M N-H £ 1) N [ 2k % N-H
W2 ik 1.153 eV IEE22 A BRI BiAR € ) HNO H
3. 55 PU, /£ HENO—HNO J BB F g —4
¥ A KA T (0.45 nm, 0.18 nm) &b, HAEE 2N
0.4 eV, Yt H JF T M N-O 1) N I i 75 N-O 4
A7 i 1.683 eV HIfE .
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0.4 eV)

Hx, 42T HNO H HI%: 158 N-O g% (1)
PR 3. 5 —, ZEHWMEW T HNO [ Cs 45 #).
TE R R Y H R 75 2 K2 (—0.033 nm, 0.1 nm)
W — S, BFR 20N 2.083 eV, it B 7E I AL T
B HNO H B3 fadsgity, X5 M kH 4R —
HEE5E 2 MERFTE B M HEFHRIR
#] (0.17 nm, 0.09 nm) &b t8FH — A APk, BFRZ N
2.3 eV, Bt THE ORI, thAb IE 2 HNO H H 1 [H

FIRIRZ AR Rno = 0.12263 nm, Ryo = 0.103 nm, 4
i ZHON = 119.13°, B fi# N De =2.3 eV, ZE&N
SA", X 53Tk [10] 4 B —3 56 =, RN RZ7E
(0.57 nm, 0103 nm) 7 B AL H I — 841 5, HEEELA
0.8 eV, i HNO H H %= 75 2 % flk 1.283 eV 11
&, ARE PR 1.5 eV MRE R A Re L T I R
53 5 K94 HON. 55 DY, 72 B+ ik E 7749 (0.055 nm,

HMERTT AR RUNAZ BN, P BEARRE < /DS, 2
IR R, T 5 e L A AR K R BT AR T B
P UAAEAEAT 5 8.
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The ab initio potential energy curve of HNO('A’)*
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Abstract

The ab initio coupled-cluster theory and the configuration interaction method have been used to optimize the possible ground

state structures of NH, NO and HNO. The potential energy functions of HNO have been derived from the many-body expansion

theory. In the symmetric stretching vibration and rotation potential energy diagram of HNO, there are saddle points in reaction
kinetics O+NH—HNO, H+NO—HNO, N+HO—HNO, when O, H, N atoms with the energies surpassing 1.153 eV, 1.683 eV, 2.216
eV respectively, a stable HNO molecule could be formed. These are reported for the first time so for as we know. In addition, It is

reported that the position of HNO’s isomer in the curve and the energy of transition from HNO to HON are also determined.
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