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> 7B1033. ° Hesmnupuueckoe HccneaosHue nu:xonema'uwx"
INEeKTPOHHLIX cocTosHi papukana SiNN. Ab initio study of.
low-lying electronic states of the” SiNN radical /€ai Zak. .
//47th Ohio State Univ. Int. Symp. Mol. Spectrosc., Colum-
lbus, Ohio, June 15419, 1992 .—Columbus (Ohio) 1992
.—C. 104 .—Anrn, i R L
Ha ocHoBe pacuyeToB MOTEHUMANbHLIX MNOBEPXHOCTEN OC-|
HOBHOrO M BO36Y)XAEHHbIX JNEKTPOHHBLIX COCTOSHMI MONEKy- |
nbt SINN  mertoaamu KoHpwurypau. B3-Bus C Hecxonbxumu{
!{ ,/] . MCXOAHLIMM  KOH(PUrypauMusamMu onpefeneHsl pPaBHOBECHble'
i reoMeTpuy. napameTpbl, 3Heprun Bo3OyXKAeHus, Cunossie
NOCTORHHbIE M FAPMOHMY. HaCTOThl KonebaHuit. HaiAeHHr.Je,
BeNuuUMHBI, & TaKXe X-Ku paguay. nepexona A’Tr——X’Z'f{.
YAOBNETBOPMUTENbLHO COMNAaCyloTCs € 3KCNEPUM. AAHHBIMU. g
I'\ A. B. Hemyxun|
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= 751032, Heamnupuueckoe HccnefoBaHwe HM3KoneMa- '

WHX JNEKTPOHHLIX COCTORHMI pPagukana SiNN. Ab initio:
study of low-lying electronic states of the SiNN radical

 /Cai Z.-L., Wang Y.-F., Xiao H.-M. //J.- Chem. Soc. Faraday
~ Trans .—1992 .—88 N2 12 —C. 1611—1613 .—Awnrn.

Metogamu KOH@MUrypawy. B3-BUS C HECKONbKMMMK uconHu-‘
MU KOHDUrypaumammu n ¢ 6a3ucamu TuNa ABYXIKCNOHEHTHBIX |
¢ nonspusau. AO paccumTaHbl PArmMeHTbl NOTEHUMANbHBIX |
nosepxHoctei monekynst SiNN _s coctosnuax X3Z~, a'A,;
A’ u ', Peaynerarel ‘AnT  PaBHOBECHBIX PACCTOAHMI co-!

nocrasneHsl € AaHHLIMKU NPEMHUX pacyetos metosamu CCII:

M MHOrokoHpurypau. metogom CCIM. B wvactHoctw, ans’
OCHOBHOTO COCTOSHMSA paBHOBeCHoe pacctosHue Si—N 8
HoBOM pacuete cocrtasnsetr 1,9 A, a He 3,2, kak coobwanocs

. panee (cm. //). Chem. Phys .—1988 .—C. 3016). Takum’

X-/993,7 9.

obpa3om, Her HeobXxoAWMOCTM XxapaKTepu3oBsaTh Mmonekyny.
SiNN kak BaHpepBaanscos komnnekc. [lpuseaeHs paccuu-:
TaHHble rapmoHuy. 4actoTel konebawui, 3Heprum Boabyxpae-
HHS B BbICLUME DINEKTPOHHbLIE COCTORHMA, a TaKKe paauay.!
Bpems u3HM BO3BympeHHoro coctosHus AT, pasHoe

345 7HE L R T e S T N T A._B._,Heh_«y_x_tyn;
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121: 286800z Ab initio study of low-lying electronic states of
the SiNN radical. Cai, Z-L.; Wang, Y.-F.; Xiao, H-M. .
Chem., East China Inst. Technol., Nanjing, Peop. Rep. Ching
210014). J. Chem. Soc., Faraday Trans.” 1992, 88(12), 1611-13
(Eng). The equil. geometries, excitation energies, force consts. and

yibrational frequencies for the low-lying electronic states X32-, a1
AMI and 11T of the SiNN radical have been caled. at the MRSD(A:[
level with a double-zeta glus polarization basis set. Our calcng,
. o5 2 imply that SiNN is a_bonding and not a van der Waals mol. Our
3 T &::/ /7L//7 caled. excitation for X3Z- — AMI and vibrational frequencies for
J 2 /j ) these tow states are in good agreement with expt.. Electr nic
Vi ” transition dipole moment, oscillator strength for the AsSl — Xay-
1 transition, radiative lifetime for the A3I state and the spin
/ /7 properties for the X3Z- state are calcd. based on the MRSlgcl
wavefunctions, dpx-edictmg results in reasonable agreement with
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4 4 ns4. Hesmnupuueckoe mnccnegosanne HM3KOReMAYMX

JMEKTPONHLIX cocTosHMi pamuxana SiNN. Ab initio study of

low-lying electronic states of the SiNN radical / Cai Z.-L,

Wang Y.-F, Xiao H.-M. // J. Chem. Soc. Faraday Trans.

— 1992 — 88, N2 12 .— C. 1611—1613 .— Anrn. :

C wucnonbsosanuem metosa HWK-KB PaccuMTansl  pasHo-

BeCHble reomervpuu, 3Hepruu Bo36yXAaeHMN, cunoBbie no-

cTosHHble "M konebavensHbie YacToThI HMIKONENAWMX 3neKT-

:/“/, - PoHnbix coctoswmi X°X~, 3'A, AN w 1'M papwuxana SiNN.__

P /993, NY
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' 117: 137976b Diazasiiene (SiNN): a comparison of coupled
cluster methods with experiment and local deasity functional
methods. Ignatyev, Igor 3.; Schaefer, Henry F., IIl (Cent. Comput. .
Quantum Chem., Univ. Georgia, Athens, GA 30602 USA). J. Fhys.
Chem. 1992, 296(19), 75632-4 (Eng). Ab initio quantum mech,
methods were applied to the 33- electronic ground state of the,
diazasilene mol. Higher level electron correlation methods are found
to significantly effect the predicted equil. geometry. The SCF and
single- and double-excitation CI (CISD) methods predict a loosely
W 0 - [LM'Z/}) bound Si-N:N structure. The single and double excitation coupled-
/ cluster method (CCSD) predicts both the lcose structure and a
\ " tightly bound Si-N: structure, with the latter lying 2.3 kecal/mol
[7 j:/7/ . [( lower in energy. The higrest level theor. method, CCSD(T), includes
1 connected “triple excitations and predicts only the tight Si-N»
)a,, 1 204) 7 structure. The CCSD{T) vibrational frequencies are in close
/Zfﬂyéé’/(«lb agre};:néent with expt. and in qual. agreement with local d. functional
methods. s e e

C. 4. 1968, 1t w1y
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¥~ 9R111. Crpyrrypa u KoneGarensusie yacrorsi CNN SiNN
C MCnonb3oBaHKeM TEOPHMM (YHKUMOHANa HENOKanbHOM NNoOT-
HoctH. Structure and vibrational frequencies of CNN and SiNN
using nonlocal density functional theory / Murray Christopher
W., Laming Gregory J., Handy Nicholas C., Amos Roger D.
// J. Phys. Chem.. — 1993. — 97, N2 9. — C. 1868—1871.
= Amra, :

Density functional calculatidns with accurate quadrature
and large basis sets are reported on SiNN and CNN using -
the gradient corrected exchange-correlafion functionals,
B-LYP. For CNN the symmetric stretch and bending
frequencies are in good agreement with infrared values. The
asymmetrics stretch frequency agrees with the recently’
determined value from laser-induced fluorescence experi--
ments. These results are in qualitative agreement with local
density functional results, although the use of the non-local
functional appears to be an .improvement. For SiNN, B-LYP
gives good results which are close to the experimental’
frequencies and hiih level ab initio results.
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165143, TpexatoMiibie 14-2/ICKTPOHHBIE MOMCKYABI C OTKPBITOl LCMOYKOH K

wKnHyeckoii opmbl. Monekynspnas CTPyKTypa M KoneGaTeibHbIC HacTOTbl

P[2]Si, P[2]C, SiN[2] 1 Si[2]S. [MccnenoBatie HEIMMHPHUCCKHMI METOAAMH X0,

KB 1 casanisix knactepos). Open chain versus cyclic 14-elcctron triatomics:

Molecular structurcs and vibrational frequencies of P[2]Si, P[2]C, SiN[2] and

Si[2]S / Davy Randall D., Schacfer Henry F. (1) [Chemical Physics Letters] /

Chem. Phys. Lett. - 1996. -255,N 1 -3. - C. 171-178. - Aurn. 3
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jj', /) f 127: 25151d SiN, and SiN, molecules: ab initio study of molecus

lar and electronic structure, stability, and IR activity. Janoschek,
'Rudolf (Inst. Theoretische Chemie. Karl-Franzens—Univ. Graz, A-8010!
Graz, Austrin). Adv. Quantum Chem. 1997, 28, 235--245 (Eng), Aca-!
demic. The geometries, vibrational wave nos. and absorption intensities, |
and complexation energies of SiN, and SiN, have been caled. by second |
order Moeller—Plesset perturbation theory, the single and double excita-'

ﬂ/ é/],é ﬁ[) tion coupled cluster method, and the gradient cor. exchange-correlation:

d. functionals (B3LYP). The electronic structures have been studied
/ Yy applying the natural bond orbitals anal. A hitherto ignored pair of strong !
//L?/ L’/(,{/}// bands near 2000 cm~! in the IR spectrum of SiN, is assigned to the NN

f g stretching__nlt_)c_!e_s_pf the nov.el_compd. SiN,. .
C//’ (,/ —/LL-Z / ;
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C.A. 1952, 142, jy
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L 126: 191190q Diazasilene (SiNN): is there a conflict between

experiment and theory? Ormnellas, Fernando R.; Ueno, Levnardo T;

Iwata, Suehiro (Inst. Quim., Univ. Sao Paulo, 05599-970 Sao Paulo,
Brazil). J. Chem. Phys. 1997, 106(1), 151-157 (Eng), American Institute

of Physics. The mol. SiINN was investigated with the highly correlated
coupled cluster method with single and double excitations and correc-

tions for the connected triples [CCSD(T)], and with the multiref. single

and double excitations CI approach (MR-CI). A series of basis sets
ranging from the simple 6-31G", 6-311G", and Dunning's double—zeta

(D2) plus polarization basis sets to the more extended ccrrelation

- consistent cc—pVTZ and cc—pVQZ ones were employed to check the
”W/ %2 &l(j//) dependence of the geometry optimization and of the frequency evalua-
tion on the basis sets. The highest level result of 1859 cm~! for the
harmonic stretching frequency of the NN bond differs considerably from:

a previous CCSD(T)/DZ prediction of 1726 cm~}. In fact, most of the'
results analyzed in this study point to a frequency value greater than

1810 cm~!. Reexamg. the scant exptl. evidence, the authors est. the’
harmonic frequency to be very close to 1830 em-!. Surprisingly, an
extended internally contracted MR-CI calen. with the cc=pVTZ basis

C.A.7957, 128 N1y




predicts a frequency 144 ecm~* higher than the corresponding CCSD(TVce -
pVTZ result. Comparison with existing d.~functional studies and with
a previous MR~CI calen. are also carried out. At the CCSD(TVcc~-pVTZ!
level, other isomers of SiN, are further investigated for the first time.
One sym. linear (*X,~), and one sym. bent (A,) structure are found to’
lie relatively high in energy: 84.60 and 102.23 kcal/mol, resp., relative:
to SiNN (°X-). However, one cyclic 'A, and the singlet asym. isomer
SiNN (1¥*) are only 6.09 and 15.81 kcal/mol above the global min.
Although the higher frequencies of the former isomers do not fall in the
region of relevance to the exptl. assignment discussed in this work, that
of the lowest lying 'A, state (1850 cm=!) is practically identical to the
CCSD(T)ce—pVTZ frequency computed for the 7X- state.



