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Si0  OH + a0 exp - a,p
SiH X’II —Si °P, + H S, 1 p=r-R r R
Si0 X'E* —Si *P, + 0 °P, 2 D. a, a a 5.
OH X’II —H 2Sg +0 3Pg 3 Murrell-Sorbie fr fs fa
w, w.x. B. a.
Murrell-Sorbie 0 SiH Si0 OH
Vo =-D,1+ap+ ap 6.
1 SiOH
/a.u. /° /nm
B3P86/6-311 + + g* * —365.7406 121.86 R HO =0.09616 R 0Si =0.16642
MP4 full /6-311g 3df 3pd —-364.9364 118.23 R HO =0.09604 R 0OSi =0.16581
CCSD T /TZ2P f d -364.9131 — — 6
MP2 full /6-311g 3df 3pd —-364.9059 118.6 R HO =0.0959 R OSi =0.16540 1
MP4 full /6-311g 2df 2pd —364.8965 116.09 R HO =0.09600 R OSi =0.16540
CISD Ocor/Ovir /TZ2P f d - 364.8565 119.83 R HO =0.09513 R OSi =0.16431 6
CCSD T /ec-pvSz -364.7976 118.39 R HO =0.09601 R OSi =0.16510 7
CCSD T /aug-ce-pvtz —364.7408 116.25 R HO =0.09620 R 0OSi =0.16639
CISD/TZ2P - 364.6803 118.8 R HO =0.0953 R OSi =0.1652 4
CI + Dav corr. +ZPE/DZ+ P -364.6749 121.0 R HO =0.095 R 0Si =0.164 3
QCISD T /dgtzvp —-364.6421 118.75 R HO =0.0977 R 0Si =0.16732
2 HSiO
/a.u. /° /nm
B3P86/6-311 + + g* * —-365.7210 118.00 R HSi = 0.15283 R OSi =0.15350
B3LYP/6-311g 2df 2pd —365.3243 118.13 R HSi =0.153 R OSi =0.1528
MP4 full /6-311g 3df 3pd —-364.9225 121.00 R HSi =0.15148 R OSi =0.15414
CCSD T /TZ2P f d - 364.8938 — — 6
MP2 full /6-311g 3df 3pd —-364.8915 121.7 R HSi =0.1505 R OSi =0.1529 1
CISD Ocor/Ovir /TZ2P f d - 364.8309 122.37 R HSi =0.14971 R OSi =0.15085 6
CCSD T /ec-pvSz -364.8148 119.84 R HSi =0.15194 R 0OSi =0.15280 7
CISD/6-311g 3df 3pd —364.7048 121.63 R HSi =0.1506 R 0Si =0.15103
CISD/TZ2P HSiO A —364.6558 121.8 R HSi =0.1503 R OSi =0.1516 4
CI + Dav corr. +ZPE/DZ + P - 364.6540 124.0 R HSi =0.149 R OSi =0.149 3
SCF/aug-cc-pvqz —-364.3767 95.84 R HSi =0.15145 R OSi =0.15988
HF/6-311g 3df 3pd —364.3601 96.62 R HSi =0.15133 R 0Si =0.15918
SCF/6-311g 3df 3pd - 364.3601 96.65 R HSi =0.15142 R OSi =0.15913
SCF/TZ2P f d —364.3587 93.23 R HSi =0.15102 R OSi =0.16264 6
SCF/TZ2P HSiO B —364.3550 93.2 R HSi =0.1509 R OSi =0.1626 4
SCF/DZ + P - 364.3237 93.0 R HSi =0.1508 R OSi =0.1632 3
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3 SiOH/HSIO
/a.u. /° /nm
B3P86/6-311 + + G * * —365.6816 50.07 R HSi = 0.16115 R OSi = 0.16189
MP2 full /6-311g 3df 3pd —-364.8375 R HO =0.1391 R HSi = 0.161 R OSi = 0.1574 1
CI + Dav corr. + ZPE/DZ + P - 364.6096 — — 3
CISD Ocor/Ovir /TZ2P f d —364.4785 50.5 R HSi = 0.1602 R OSi = 0.15865 6
CISD/TZ2P —364.6092 R HO =0.1354 R HSi =0.1608 R OSi =0.1598 4
SCF/6-311g —364.2288 47.64 R HSi =0.16859 R OSi =0.1705
4 SiOH
o, fur =0.53355  fp g = =0.0051 fu g =0.29179  fpy=0.01028  fy,=0.03076 fp = 0.06047
Roy =0.09616 nm Rsio =0.1664 nm /HOSi = 121.86° D.=13.83 eV
Jem ™! w, a’ =715.7279 wy a’ =855.7806 w3 a’ =3856.2055
5 SiH Si0  OH Murrell-Sorbie
R./nm D./eV a;/nm~! a,/mm~? az/nm~?
OH 0.09696 4.621 45.07 488.4 3795
SiH 0.152 3.185 30.58 233.5 1188
SiO 0.1509 8.337 32.08 168.5 1217
6 SiH Si0  OH
w./em™! w.\X.\/cm’] B./em™! aJem™! fo/f} nm~?2 S3/f} nm=3 Sulf} nm=*
OH 3738.5218 86.1732 18.9107 0.7433 780.73 —55438.1 3533947
SiO 1241.7258 5.9665 0.7275 0.005043 924.5 — 54629 2716108
SiH 2077.4244 37.1103 7.500 0.2218 247.35 — 11547 474676
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Abstract
By using B3P86/6-311 + + G * * method the equilibrium geometry of SIOH/HSiO Cg X*A’ molecule has been
calculated . The possible electronic state and the reasonable dissociation limit for the ground state of SIOH molecule is determined
based on atomic and molecular reaction statics. The analytic potential energy function of SIOH molecule was derived by many-

body expansion theory.

Keywords molecular structure analytic potential energy function many-body expansion theory
PACC 3130 3520D 3520G 3520

* Project supported by the National Natural Science Foundation of China Grant Nos. 10676025 10574096 and Sichuan Province Science Foundation for
Youths Grant No.2006B076 .

F Corresponding author. E-mail chengxl@scu. edu. cn



