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JL f :‘}20 B1055. Heamnu_pnqecxuﬁ pacyeT AHNOJbLHOrO  MO--

MEHTA M JHHAMHYECKON MOJSIPH3YeMOCTH MOHOOKCHAA KpeM--

HUs 1 ero anuona, Ab initio calculation of the dipole mo-

ment - and frequency-dependent polarizability for silicom:

monoxide and its anion / Inoue Toshihiro, Twata Suehi--

ro // J. Mol. Struct.— 1991 — 243, Ne 1—2.— C. 147—

162— AHl'JI ) - . e : .

Meroaom CCIT u kondurypau. s3aumopeiictBus (KB) B

‘pacuiHpeHHoM 0a3Hce raycCoBHIX (h-UHI PacCUHTAHH MOTEH-

AlHaNbHbe KPHBHE H (-UHH AHMNOJBHOTO H KBaAPYMOJLHOrO

_MOMEHTOB, CTATHY. H AHHAMHY, MOJSPH3YeMOCTH OCHOBHOTO

/éz /) X! 3+ cocrosuua SiO n Hu3wHx coctosHuit 22 y 2II auuo-
L g : ga SiO-. TlonyyeHo, YTO COCTOSIHHS aHHOHA JeXar GJH3-
KO K OCHOBHOMY COCTOSIHHIO HENTpP. MOJEKYJH (pacCyHTaH-

.Hoe MertogomM KB aanabaTHY, CpPOACTBO K 3JIEKTPOHY CO-'

«crasaser gaa 22 u [l cocrosmuit —I1,11 n —1,60 3B,

«c001B.). [IpoananH3HPOBAHH PE3YJbTATH PAcYeTOB MOJADH-'

.3yemocreit MetrogamMu KB u CCII B KoHeuHOM mnoae. :

' A. A. Byyauenko
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wster-wava cpeetrviz of kichly vibras
monoxide. hiollaaghubaba, Ry Gottlich,
. K Thaddeus, P, (Diy. I\ppl. Hervard Univ,,
"\!\rxd"c, m:‘ 02138 USA). A‘.trop} ve. J. 1991, GGS(1, Pt. 2)
L19 L22 {&ng). 'Che millimetzr-wave rotational spectra of Si0 in!
hizh vibrational states (v = 0-40) in m 1Iﬂctromc ground (Xi1Xx+)
state were measured between 225 and 347 Gliz in 2 lah, duchar'm‘
theoug: SiHy snd CO.  Oa ascon ng the vxbmt)oxn. lar’d
pepulations decline precipitously for the firq. 1,"' levsls, with
vibratienal icmp. of i;out 1002 i at 0 == 3, 1 ver, ﬂli‘j nes "dl
4.

O, a2
flatten oui, ena fzom there (o v =5 40 he ..ms:. is of the order of
detd. bee, th

{16,000 K. With the Dunhan coeifs. the rotational

spectrwm of highly \lbrq.:mrhv excited Si0O can now be caled. inlo
t{ ur-iR to sccurazies require u fo: r‘m-n\‘.;'rmmm‘y (i.e., 31 Lm g1),
*Possibie sotronom tionally excited 80 are!

certain steller atr .puurh, Cltracnwiaet H 1 regiona, very young:
supernova ej2cta, and dense interstoliny shacks,
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116: 183940n Silicen oxide (#SiO and %Si0) maser emission
from evolved stars. Alcolea, J.; Bujarrabal, V. (Cent. Astron.
Yebes, Guadalajara, Spain E-18080). Astron. Astrophys. 1992,
253(2), 475-86 (Eng). Presented is the first systematic study of the
v = 0 emission of Si0 and %SiO (the rare isotopic substitutions of
Si0) in evolved stars. Obsd. were the v = 0 J = 1-0 2Si0 line in 38
objects, reporting the detection of this transition in 8 new sources.
The v = 0 J = 1-0 line of %SiO was obsd. in 13 stars, including one
new detection. From the observational characteristics of both #Si0
and 3SiO lines are confirm -that they are produced by maser
amplification. These masers seem to be nonsatd. Also studied was
the variation of the 2Si0 maser, that has been found to be similar to '
those of the v = 1, 2 285i0 ones i.e. following the IR variation of the
star. The v = 0 J = 1-0 #Si0 and %SiO maSers present very narrow
lines, with an equiv. width of ~2 km s-1, at velocities very close t3
that of the star. This result is not compatible with the thecr.
predictions of the only proposed mechanism to produce v = 0 SiO
masers. The obsd. #SiO variability and the gcod correlation of it6s’
intensity with the 8 um flux indicate that this maser is probably
pumped by the stellar radiation. From the comparison with the v =
1 J = 1-0 2Si0 maser are obSained that this line is much stronger
(~85 times) than the v = 0 J = 1-0 2Si0 one. Also searched for u =
1 #Si0 masers, but with neg. results, concluding that, if they are .
prsesct;nt, these lines must be at least ~130 times weaker than those of
250, . - R
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¢ 118: 243667g Mcasurcment of the AlII-XIZ+ electronic transition
moment of oxosilylecne using a shock tube. Park, Chung S.;
Crosley, David R.; Eckstrom, Donald J.; Heere, Karen R. ol.
Phys. Lab., SRI Int, Menlo Park, CA 94025 USA). J. Quant.
Spectrosc. Radiat. Transfer 1993, 49(4), 34960 (Eng). The
‘reflected-shock-heated gas in a shock tube was used to measure the
electronic transition moment, R¢?, for the AllI-X1Z+ band system of
Si0. The absorption spectra of several different gas mixts. were
recorded using an optical multichannel analyzer in the 220-310 nm,

4 / /] —-X/Z-_ 4 wavelength range. _Synthetic spectra were compared with exptl.
/

spectra to det. t eh Ra3 sn ? fl:mct}:on of ir‘\wrnurcllcnr d‘:u'}ance;‘r.A Oll(i
, -~ —agreement was achieved if the theor. values of Langhoff and Arno
gﬁbé/w % bw’//'/u are multiplied by a const. value of 1.3, or if they are shifted by 0.26
1 Bohr toward larger r. Howover, both the aulﬁors results and the
. theor. values are in disagreoment with two recent laser-induced
YA L7 C// fluoreacence detns. A transition moment was found that decreases
L/L(Z/./I‘{/ 0. ¥  with incroasing r, having a value R = 1.3 £ 0.17 at. units at the
equil. intornuclear distance of 3.0 Bohr. o
®
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" 118: 132567¢ Quasizelativistic studies of molecular' electric.
properties: dipole moments of the Group IVA oxides arnd
sulfides. Kello, Vladimir; Sadlej. Andrzej J. (Chem. Cent., Univ. '
Lund, $-221 Q0 Lund, Swed.). J. Chem. Phys. 1393, S3(2). 1343-81
(Eng).  Dipole moments of Si0, GeO, 820, PO, and of the
corresponding suliides were computed By using 2 vimety of high-level
correlated methods and polarized s sets of Gaussian Jouctiong |
The cvatribution of relativistic efevts was accountad for by the
first-order Quasirelativistic sppsoach based on rmass-velwity and’

-/}'@ .

c.4.1993, 118, W1Y




” Darwin terras. The results for sulfides are in good agreement with’
expt. while for oxides seem to show a progressive deterioration with
the increase of the heavy atom nuclear charge. The discrepancies
between the caled. and exptl. dipole moments for oxides were
carefully analyzed for the PbO mol. in terms of the basis set choice
and reliability of the caled. electron correlation and relativistic
corrections. The pattern of relativistic corrections computed in the
present study is compared with that which follows from recent
quasirelativistic and fully relativistic calcns. of Dyall. Some

. complementary calens. of the dipole moment of PbSe and PbTe seem
to indicate that both the polarized basis sets and computational’
methods used in this study should not fail to predict correct values
of the dipole moment of PbO. and other oxides of the group IVa
atorms. he rather unexpected discrepancies have rno plausible
explenation within the range of methods employed in this study and
ofl&r a challenge for more advanced, fully relativistic mol. caicns. at

the correlated level of approxn.” -
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-124: 70049a Infrared absorption and emission spectra of SiO., B
Campbell, J. M.; Klapstein, D.; Dulick, M.; Bernath, P. F.; Wallace,;
L. (Centre for Molecular Beams and Laser Chemistry, University' of
Waterloo, Waterloo, ON Can. N2L 3G1). Astrophys. J., Suppl. Ser. 1995
* (Pub. 1995), 101(1), 237-54 (Eng). High—resoln. FTIR spectra of SiO
were recorded from 2 sources, the umbral region of a sunspot and a
; high~temp. lab. cell. Rovibrational transitions in the sunspot absorp-
tion spectrum were measured in consecutive vibrational bands from 1,
0) to (13, 12) with J values <141 for 285i1¢0 (1258 lines) and (1, 0) to (6,
5) for 2°Si’¢0 and 39Si¢0 (455 lines). In the lower temp. lab. emission '
spectrum only 387 rotational lines in the (1, 0) to (5, 4) bands were

/(/[) Z&f(’/{}e /(¢ 'measured exclusively for 2°5i160. The lab. spectrum served primarily

U chidpy .
WAy Loty

. 7. /.996,

to calibrate the lines in the sunspot spectrum-to abs. rest ‘frequencies.
An improved set of Dunham consts. for the 12+ ground state was obtained .
from a global fit of a combined data set consisting of the IR data and all;
the previously reported microwave and millimeter—wave data. An in-
ternuclear potential for the I+ ground state, as a parameterized modi-
fied—Morse function, was obtained by fitting the data directly to the®
eigenvalues of the radial Schroedinger equation.
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' F: Si0

"P:3

"3B1165. Cymwmbl no cocTositam s monekyn CS i SiO. Partition functions for the
CS and SiO molecules / Chandra S., Sharma A. K. // Indian J. Pure and Appl. Phys. :

.- 1995.-33, N 6. - C. 345-346. - Anru. :
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128: 287828w Microwave spectrum of a silicon monoxlde isoto-
pomer: 28Sil8Q, Cho, Se—Hyung; Saito, Shuji (Korea Astronomy
Observatory, Daejc, 305—-348 S. Korea). Astrophys. J. 1998, 496(1, Pt.
2), L51-L52 (Eng), University of Chicago Press. The rotational transi-
tions of 28Si80 in the ground vibrational state were obsd. by lab.
microwave spectroscopy for astronomical use. The SiO mols. were gener-
ated in a free—space absorption cell by de—glow discharge in a mixt. of

/ tetra—Me silane, Sx(CH3)4 and 180,. Ten rotational transitions were
m precisely measured in the 40—444 GHz region. The rotational and
/ centrifugal distortion consts. were detd. by a least—squares anal. of
measured line frequencies: B, = 20176.4394(43) and D, = 0.025809(32)
MHz, with the 3 0 devxatxons in parentheses

100. AOMOON. N_at
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1975

129: 33804a Theoretical study of the Alx—X!'Z* and E'Z+ — X1E-

bands of SiO. Drira, I.; Spielfiedel, A.; Edwards, S.; Feautrier, N. .
(Departement Atomes et Molecules en Astrophysique et URA812 du
! CNRS section de Meudon, Observatoire de Paris, 92195 Meudon, Fr.).
7/ -— / f) J. Quant. Spectrosc. Radiat. Transfer 1998, 60(1), 1-8 (Eng), Elsevier
ﬁ' Science Ltd.. Franck—Condon factors and radiative lifetimes of the Alx—
X113+ and E1Z*-X1Z* transitions of the SiO mol. were calcd. from ac-

Vi : / o f' " curate ab initio MRCI calens. including electronic transition moment
f.. /> t_./t/ 2 ; ) \ variations. A comparison of the present results with the RKR potentials

shows a good agreement and the deduced spectroscopic consts. agree .
reasonably well with the exptl. values. The variations of the electronic
transition moment of the two bands are compared with the few exptl.
data and critically discussed.

LA 19%, /gy’/g |
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T

129: 181515x The ¢ 3E+~b 311, and g 3X+-b 3II, transitions of the

) SiO molecule. Dubois, Iwan; Bredohl, Harald (Institute of Astrophys-

ics and Geophysics, University of Liege, B—4000 Liege, Bulg.). J. Phys.

B: At., Mol. Opt. Phys. 1998, 31(12), 2805-2807 (Eng), Institute of Phys-

—7 ! ics Publishing. The c 3=*~b 3II, transition of SiO was obsd. in emission

[’ JZ = / /A in a microwave discharge through He with traces of SiCl, and O, with

) a Bruker IFS 120 at high resoln. The rotational anal. yields more precise

— o mol. consts. for the 2 states involved than the previous study of Nagaraj

[’ 3 _ / 7] and Verma. Using the new consts. for the b 311, state, better consts. are
// 2 ) also obtained for the g 3Z* (4s0) state analyzed by Singh et al.
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131:357735 RKRV potential energy curves,
dissociation energies, .gamma.- centroids and Franck-
Condon factors of YO, CrO, BN, ScO, SiO and AlO0 mole.
Reddy, R. R.; Ahammed, Y. Nazeer; Gopal, K.
Rama; Azeem, P. Abdul; Anjaneyulu, S. Department of
Physics, Sri Krishnadevaraya University Anantapur
515 003, India Astrophys. Space Sci., Volume Date 1998-,
1999, 262(2), 223-240 (English) 1999 The potential’
energy curves for the electronic ground states of:
astrophy important YO, CrO, BN, ScO, Si0O and AlO mols.
are constructed techniques the 5-parameter Hulburt-




Hirschfelder function. The estd. dissocn. energi 7.235
.+-. 0.15, 4.337 .+-. 0.09, 3.917 .+-. 0.09, 6.899 .+-.
0.14, 8.181 0.17 and 5.202 .+-. 0.11 eV for YO, CrO, BN,
ScO, SiO and AlO, resp. The DO values are in reasonably
good agreement with literature values. The r Centroids
and Franck-Condon factors for the bands of B2.SIGMA.+ -
X2.SIGM YO, BS5.pi. - X5.pi. of CrO, A3.pi. - X3.pi. of
BN, B2.SIGMA.+ - X2.SIGMA. ScO, E1.SIGMA.+ - X1.SIGMA.+
of Si0O and D2.SIGMA.+ - X2.SIGMA.+ and B2.SI X2.SIGMA.+
of AlO mols. were detd. The Franck-Condon factors are
evaluat the approx. anal. method of Jarmain and Frasar.
The absence of the bands these systems is explained.
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P: 3 .
131:176578 Si0 flame emission spectroscopy from a
silane/hydrogen/oxygen/ diffusion flame. Wooldridge, .

M. S.; Danczyk, S. A.; Wu, J. (Department of Mechanical

Engineering and Applied Mechanics, University of
Michigan, Ann MI 48109-2125, USA). Proc. - Electrochem.
Soc., 98-23(Fundamental Gas-Ph Surface Chemistry of
Vapor-Phase Materials Synthesis), E
135-140 (English) As part of a study of SiH4
combustion in particle producing flames, spontaneous
emission from an atm. pressure SiH4/H2/02/Ar diffusion
flame examd. The expts. were conducted using a flat-
flame burner where SiH4 di Ar was injected through the
center of the burner. Si, SiH and SiO interm were
identified from the spectral emission signature. The
electronic spe the SiO Al.PI. - X1.SIGMA.+ band were -



analyzed. Comparison of the exptl. with an emission
model for SiO indicated significant vibrational nonequil.
level of vibrational excitation was quantified in terms
of a vibrational independent of a translational temp.
The best-fit model results obtained comparison with the,
exptl. data yielded a translational temp. of T = 3250 a
vibrational temp. of Tvib = 15000 K. The vibrational,
temp. corresponds changes in fractional population of
over an order of magnitude from equil distributions for
some vibrational levels.
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135: 3780248 The VUV Absorption Spectrum of SiO: Three New

Tonization Limits. Esteva, J. M.; Breton, J.; Bredohl, H.; Dubois, I;

Remy, F. (LURE Universite de Paris—Sud, F-91405 Orsay, Fr.). J.

Mol. Spectrosc. 2001, 208(2), 166—168 (Eng), Academic Press. The

absorption spectrum of SiO was obsd. down to 250 A.  Besides the Ryd-

berg series reported by M. A. Baig and J. P. Connerade (1979, J. Phys.

B: At. Mol. Phys. 12, 2309-2318), 3 new groups of Rydberg series were

, Z L\ ) obsd. converging at 18.59, 22.64, and 37.07 eV. These new limits are

i CLLAD | compared to theor. calcns. (K. L. Cai and J. P. Francois, 1999, J. Mol.
Spectrosc. 197, 12—18) and to the isovalent mol. CO. (c) 2001 Academic |

Press. . )
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