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" 3pJ16. Hccaenobanns METOLOM MaTPHYHOM M30JSILMH
peakunit atomos Kpemuusi, II. HuppakpacHbli cnektp M
CTPYKTYypa  MaTPHYHO-H3OJHPOBAHHOFO  (TOPCHIMICHAL
HSiF. "Matrix isolation studies of the recactions of sili-
con atoms. II. Infrared spectrum and structure of matrix-
isolated fluorosilylene: HSiF. Ismail Zakya Kafa-
fi, Fredin. Leif, Hauge Robert H, Margrave

- ohn L. «J. Chem. Phys.», 1982, 77, Ne 4, 1626—1631
{7(,} W Mc/{aum.)

Uamepenst MK-ciekTpbl MPOAYKTOB P-LHIT aTOMOB KpeM-

nus ¢ moaexyaami HF B matpuue u3 Ar npu 15 K. Iana

}( cxema 3KCIepHM. YCTAHOBKI. MeToAHKa H YCJOBHS 3KCIie-
PHMCITA HC OTJINAJMIICh OT HCNOMb3YeMbIX panee (CM. mpef.
ped.). OrHeceHlte TOJOC MPOBOAMJN Ha OCHOBAHHH HCCJAELO-
Banis npoayktos peakuin Si4+DF B Ar u annenuponanuq

i ¢oromnusa Marpuu. B MK-cnekTpax Marpui nemocpeacr-

X BeHHO mocJse (opMupoBanus Kpome nosoc mpumecel_SiH,,
V).('- /95 3, /‘9/ SiHs, Si.C u_SiF4 mna6miofeHsl HOBBIC — TIOJOCH WS,'IL
/Vj 859,0 u 833,7 cM—],

(H1S1F) i I(;')mecelmbxe K koneGanuam vy (H—Si),
V2 1 i v3(Si—F) coors. pamnkana HSiF. Ilpu BoI-

COKHMX KoHU-Hsix atoMoB Si B Marpuue B-cnektpax oGua-




pyzKensl mosockl B o6nacti 3658 cM~!, npeanosoxKuTeabHO
cBsi3aHHble ¢ oCGpasoBanueM coeauHeHHit THna Si.(HF)y.
ITckazano, yto ¢OTOMM3 MaTpHI, KaK BO BpeMs, Tak H
_TOCJIC OCAaXKACHHSI TIPHBOAHT K MOBbleHHio Bhixoxa HSIF.
Hosble mosock!, nosigastioliecs nocse (GoToa3a yxe chop-
mupoBanublx Marpuy (873,8 u 914,8 cm~!), ne smenTHOI-
wuposansl. Ormeueno, uro p-uust Si+DF uporexkaer Men-
JIeHHEee, BEePOATHO, BCJCIACTBHE KHHETHY. H30TOMHOro 3¢-
¢ekra. Tlposeaen pacyer uyacToT M (opM  HOpMaZbHBIX
KoopAHHAT N paccunrano cujosoe mose HSiF, k-poe xo-
POLIO ‘BOCIPOH3BOXHT 3KCMEPHM. uacToThl. OTMeueHO mojo-

6ne cunoselx noseit HSiF u HSIOH. [Oas Bsaneutnoro
yraa 8 HSIiF npunsto 3uauenne 100+3°. B rapmouuy.
NpHOMMIKEHHH ~ pacCUHTAHBl  TEPMOAMHAMMY.  (YHKUMU
uneasapHoro tasa HSIiF B uurepsame T-p 298,15—5000 K.*
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U7 B26124n Matrix isolation studics of the reactions of
silicon atoscs, I Infrared spectrum and structure of
matrix-isolated fluorosilylene: HSIiF. Ismail, Zakya Kafafi;
Ivedin,'Leift  Hauge, Robert H.;  Margrave, John L. (Rice
Quantum Inst., Rice Univ., Houston, TX 77251 USA). J. Chem.
s 1982, 77(4), 1626-31 (Eng). Si spontancously reacts with

: !
ZZ[ 6/%/{/ p II' end DI to form the mols.” HSiF and DSiF in solid Ar.
( Photolysis of the matrix_during deposition greatly enhances the

vieid of these products. Frequencies for the 3 IR active mqdes of
HEIF and DSIF were accurately measured. The force field of
this triat. mol. was fully detd. through normal coordinate

J{W)V)LW&/ analyses. Thérmodn. functions for the fluorosilylene were caled.
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99: 166310v Laser-induced fluorescence of the fluorosilylenc!
}HSiF) radical. Lee, Henry U.; Deneufville, John P. (Mater. Dev,.
.ab., Energy Conversion Devices, Inc.,, North Branch, NJ 08876
1JSA)., Chem. Phys. Lett, 1983, 99(5-6), 394-8 (Eng). HSIF was
dotected by laser-induced fluorescence, following the formation of
the ground-state radical in the flow reaction of SiHi with Fz at a
total pressure of 0.05-0.15 torr. The radiative lifetime is given for

l, the 1st vibronic state of HSIiF (A1A")_as we]l as a tentative
¢ W . U* assignment of the prominent bands of the A1A" -~ 1A' transition. )
L Ot the prominc tth A

pryopecs. -

O
@.A 1983, 99, v Lo
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20 51201. Anaau3 BpawmarteabHOIl crpymypu cnexrpa
B030yxaenns (ayopecuenuun nepexona A'A”—XIA’ pa-
nnkana HSIF BOanau 430 mm c AOMMAEPOBCKHM pa3pe-
meniteM. The rotational analysis ‘of a  doppler-limited

A1A”—X1A” fluorescence excitation spectrum of HSIF at
430 nm. Dixon R. N, Wright N. G. «Chem, Phys
Lett.», 1985, 117, Ne 3, 280—285 (aura.)
: - C 1cnosb3oBaHHeM Ja3epa Ha KpacuTeJe ¢ MOLIHOCTBIO
3 25 MBT ¢ Haxaykoii OT aproHoBOro Jasepa  Hccae0BaH
cnekTp Bo30yxkaennst Qayopecuenunn paankana  HSIF,
noayucunoro B MB — paspsine B cmecu SiHy ¢ CFy. Hpen-
{/a/] . TudrUIpOBaHa ‘Bpawat. CTPyKTypa 0—0-mosocer CHCTeMEL;
aackTponHoro mnepexona A!A”—X'A’. Tlomumo auumii pas-.
peluennblx nepexonos (Bcero 514) HACHTH(HUHPOBAHO
150 JnHMil 3a0pCLIEHHBIX NEPexXoaoB, ANA K-PbIX H3MCHEHHs
oGoux kpanrtoBeix umncea, Ko n K, uetnuie. Pacnpeaenenie
MHTCHCHBHOCTI! 3aMpellCHHBIX NePeX0J0n YAOBJICTBOPHTE/b-
Ho omuchiBaetcss no d-ne Xoyrena—Yorcona, yuHTHBaloO-

X-/985 19, vnL0

)



weii NOBOPOT OCeii HHEPLHH MOJEKYJAB NPH 3JEKTPOHHOM '
'B030yz:aeHnn. Onpefesiensl 3HaueHHsa. Bpallar. H KBap-'
THYHLIX LEHTPOGECIKHBIX MOCTOSIHHBLIX AJISt OCHOBHOTO H BO3-
Oy’KAeHHOrO 3JCKTPOHHBIX COCTOSIHHIT: BaJIEHTHHIl yron npu
BO30yxacHHH n3Mensiercst oT 98 mo 115°.  E. B. Annepa
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11J1437.  Awaaus ppamatenshoi CTPYKTYpHl  cnekTpa
030yxnenns ¢ayopecuenunn A'A”—X'A’ _HSiE. 6ausu:
430 HM, OrpaHH4eHHOro0 10 pa3pelleHHIO " LONAIEPOBCKHM
ywupenneM. The rotational analysis of a doppler-limited.
A'A”—X'A" fluorescence excitation spectrum of HSiF at:

430 nm. Dixon R. N, Wright N. G. «Chem. Phys.
Lett.», 1985, 117, Ne 3, 280—285 (aura.)

C noMowpio mepecTpanBaeMoro Nasepa NOJYYeH ¢ BHICO-
KHM paspelleHHeM CIeKTp BO36YyxAeHHS  (JyopecueHnHH
A'A”—X'A’ panuakana HSiF. Paguxkanm HSiF nonayyasnu’
MB paspsnom: cmecu CFu/SiHy/N,. Tlokasauo, uto B crek-'
“Tpe Hapsily C BpalaTeJbHHIMH MOJOCAMH THNA € HaGJlo-
JMaloTCs 3anpellenHsie TOANOIOCH ¢ HeOGEYHEIMH 3HaYeHHS-,
M AK, Bo3unKkaiolWe BCJCACTBHC Pa3iHuHS reoMeTpHH
HSiF B ocHOBHOM H BO36YXACHHOM COCTOSIHHSX (T. Has.
cayyaii nosopora oceit). H3 ananusa Bpamartenbhoit CTPYK-
TYPH BHIUHC/ICHE CMEKTPOCKONHY. NOCTOSHHBIC H FeOMETpHY.

napamerpst HSiF B coctosmnax A'A” u X'4’. E. H. T.
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_103: 45269f The ‘rotational analysis of a Doppler-limited

AlA*-XIA" fluorescence excitation spectrum of fluorosilylene

(HSiF) at 430 nm. Dixon, R. N.; Wright, N. G. '(Sch. Chem., Univ.

Bristol, Bristol, UK BS8 1TS). Chem. Phys. Lett. = 1985, 117(3),

280-5 (Eng).. A rotational anal. is presented for the type—c origin

band of an A1A"-X14' electronic transition of HSIF, ‘recorded  at

-~ // ’L¢ / Doppler-limited resoln. using laser-induced  fluorescence. . An
1 - 7 extension of the equations of J. T. Hougen and J."K. G. Watson
(1965) quant. accounts for the intensity of many axis-tilting.

" branches, and the corresponding deplotion of theregular type—e

branches, with a tilting angle of 2.3°." The bond angle increasea g'um

7?7/%4 a/ﬂ , ubéut 98 to 115° on excitation. = % ek
bty | . | |
| O

C A /985193, 7 6
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5.

102: 228788y Doppler-limited dye laser excitation spectroscopy
of the A'A"(000)-X!A'(000) band of fluorosilylene (IISiF).
Suzuki, Tetsuo; Hakuta, Kohzo; Saito, Shuji; Hirota, Eizi (Inst.
Mol. Sci., Okazaki, Japan 444). J. Chem. Phys. 1985, 82(8), 3580-3
(Eng). The A14"(000)-X1A'(000) band of HSiF was obsd. by
Doppler-limited dye laser excitation spectroscopy. The HSiF mol.
was produced by the reaction of SiH3;F with microwave discharge
products of CF4. The ohsd. spectrum was almost free of perturbations
and was readily assigned to ~1300 transitions of K'e=K", = 5-6, 4-5,
3-4, 2-3, 1-2, 0-1, 1-0, 2-1, 3-2, 4-3, 54, 0-0, 1-1, and 2-0. A
least-squares anal. of the obsd. spectrum yielded the rotational
consts. and the centrifugal distortion consts. for both the A and X
states. The mol. structure was discussed using the obsd. rotational

consts,
S E——
N A
‘ ' ~ "y
L Rel o
: d U ) e e

<
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¥ 22 B1254. Cnex'rpocxoh;nu BO30yXKIeHUsl 71a3epoM Ha
kpacurene nonocs AlA”(000)—X'A’(000) HSiF c paspeme-.
HHEM OTPAHHYCHHBIM JONMJAEPOBCKHM YIIHPEHHEM. Doppler-
limited- dye laser ‘excitation spectroscopy of the AlA”i
:(000)—X'A’(000) band of HSiF. Suzuki Tetsuo,
Hakuta Kohzo, Saito Shuji, Hirota Eizi, «J. Chem,
Phys.», 1985, 82, Ne 8, 3580—3583 (aur..). Mecto xpa-
nenus ['TIHTB CCCP . - B ) 4
C BucokuM paspewensem (~1,3 TTu) usmepen cnexrtp
BO36yxncuus - monock A'A’(000)—X'A’(000)  monekyx
HSiF oGpasywowuxcst npu B3aumogeiicTsun  SiH,  mau
v[( ﬂ) SiH;F ¢ npoaykramu MB-paspsaga uepes CF,. CnexkTpn
B30y aaauch nepectpauBaeMbiM (415—445 nm) sasepom
Ha KpacHTeJe HenpepbiBHOro paefictsus. HMaentuduuuposa-
Ha okoJso 1300 nepexonos. Boamyiuenuit Bo Bpawar. CTpyk-
Type npakTHuecKH He HaOmofanoch. [Toayuenw cael. 3Ha-

X 1986, 19, V& X O



YeHHS Bpawar. Moaek. noctosHubXx A, B, C, Ay, Arx, Ax,
85, 8x (B MIu) cocrosnne A'A”(000) — 2793,67; 16457,6;
15471,5; 0,0240; 1,090; 116,2; 0,00166; 1,12; lD,——44 ;
-10- 7 (I)JK——-13 10—5 (Dx;——59 10“ (Dh=0 157 co-,
ctosnne X'A’(000)—227217,9; 16915,93; 15698,7 0,02562;
0,6737; 14,40; 0,00171; 0,415, vo=23260,0223 cm~. - T'eo-
METPHY. napaMeTpsl Mo.nexynu R(Si—H), R(Si—F) (A),
AHS:F(rpan) COCTOsIHHE A’~A”(000)—l 484; 1,609; 111;
. coctosuue X'A’(000) — 1; 53; 1,605; 97. B. M. KosGa




Juguxi T, Hoota F.

/47’/”-?%/) 7 Chem. /Ozé(c//f«/ 1956,
. A5, m1o, SSY-55Y6
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/104: 95919 A theoretical study of difluorosilylborane. Bock,
Charles W.; Trachtman, Mendel; Mains, Gilbert J. (Dep. Chen.,
Philadelphia Coll. Text. Sci., Philadelphia, PA 19144 USA). J. Phys.
Chem. 1986, 90(1), 51-3 (Eng). The interactions were studied of
singlet HFSi with BFH: and singlet FaSi with BH; to produce
F2HSIBH: by using ab initio calens.” FuSi forms an adduct with BHj
which’ leads to a transition state for the L2 H shift. The equil.
geometries were caled. for the adduct, the transition state, and the
"stable* F;HSiBH2 at HF/3-21G and HF/6-31G*(5D) levels. The
, interaction of HFSi with BFH: (i 1,2 fluorine shift to form
M . ﬂc) difluorvsilylborane) of leads directly to difluorosilylborane without
the formation of an adduct and transition state. Tie deviation from
Planurlty for the bonds emanating from the 13 atom are altributed to
valence shell electron pair attraction, :

E/@ g/é‘/gzj /[é’.fo) Mjl
@
C.A-1986, [0Y, w3
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3J1221. UK-cnektp H3SiF BGausn 2200 cm-!, noay-
qeHHblT METOAOM (ypbe-CreKTPOCKOMHH BBICOKOrO paspe-
meHHs: KoJe6aTedbHO-BPAWATENbHbI aHAAH3  OCHOBHBIX
NoJoC Vi H V4 H HAXOAAUMXCA C HHMH BO B3aHMOJENCTBHH
nonoc 3vegt! m 3ve*d. The high-resolution Fourier trans-
form infrared spectrum of H3SiF near 2200 cm-!: Rovib-
rational analysis of the fundamentals v, and v4 and their.
perturbers 3vex! and 3ve*3. " Biirger Hans, Schulz
Petra. «J. Mol. Spectrosc.», 1987, 125, Ne 1, 140—153
C nomouwpio 'dypbe-CrieKTpOMeTpa H3ydeHa CTPYKTypa
KoJie6aTe/bHO-BPAIaTe/IbHEIX M0JI0C Vi H V4, HAaG/I0JaeMBbIX,
24 /) - B HK-cnektpe moraomenns H3SiF. C paspemelmem
~0,006 cM—! onpenmenennt moaoxenus 2066 auHuit Bpa-|
WwaTeabHoit CTPYKTYpH mnonoc. KoseGarenbio- -BpalaTeib-
HHIT ananu3 HaGMIOAaeMBIX CTPYKTYD BHIIOJHEH C y4eToM
B3aHMOJEHCTBHS Kopnomica mexny vi (A1 u v4(E) ¢ no-
crosmnnoit B3auMogericteua Kopuomnca §;,4¥=<0,01 cm—!,

% /958, 18, NS




koJieGaTesbHBIX (PC3011alCcoB tuna PepMH MCKAY Vi (A1),
‘v4(E) u anrapMONHYECKH paciienJieHHEMH  KOMMOHCHTAMH
vt (A1), 3vgt!(E),  coorsercTBemiio, - ¢ NMOCTOSIHHBIMH
s3anmonerictBust Fiess==0,61 em—! " Fiee==1,48 cm-), a
TakxKe C YUeToM psAa JOKaJbHhX BO3MYyLLeHHIT, 1HabMOo-
JaeMHX B KoJeGaTenbHO-BpallaTeJbHBIX CTPYKTYpaXx.
B pesyJbTaTe aHanH3a onpejieJieHEl MOJIEKyAspHEe nocro-'
aunne HiSiF . mas OCHOBHOTO H BO30Y K AEHHBIX KoJse6a-.
“TEIBHBIX | COCTOSIHHIL. B o B. K.

Privrey
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¢ 123: 125953c Chemical reaction jet spectroscopy, molecular:
structure, and the bending potential of the A!A" state of:
monoﬂuoronlylene (HSLF) Harper, Warren W.; Karolczak, J.;
Clouthier, Dennis J.; Ross, Stephen C. (Dep. Chemmt.ry, Umv
Kentucky, Lexington, K Y 40506-0055 US A). J. Chem. Phys. 1995,
- 103(3), 883-91 (Eng). The_jet-cgoled laser induced’ ﬂuorscence
excitation s _of. the AIA"—XIA' band system -of HSiF. was
obsd. with the chem. reactxon jet technique. Vibrational anal of the
spectrum gave upper state fundamental vibrational ucnclec "of n

. = 1547 cm!, m = rdegr‘ ;!::hn = l8:7 cna'l Seve:.uy
-  spectrum were “recol at resoln. and rotatio!

Ué [W/ M providing excited state mol. consts. The upper state vnbrnhonm
"rotational bending levels were fitted to a semirigid bender model to[
obtun the equxl. geometry and the potential energy barrier to!
; . Due to correlations in the parameters,:it:was necessary to
ﬁx the bond nnfle at the ab initio value of:114.6°.: /The resulting

) A |  fitted model yielded r(Si-F) = 1602 A, ro(Si-H) = 1548 A with'a
potcntlal energy barrier to linearity of 9130 cm-1. ;

C“Hl /\ng/ {_gr_f_g/ l\//U
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N 126: 322655v Pulsed discharge jet spectroscopy of DSiF and thei
equilibrium molecular structure of monofluorosilylene. Harper,

Warren W.; Hostutler, David A.; Clouthier, Dennis J. (Dep.of Chemis-
try, University of Kentucky, Lexington, KY 40506—0055 USA). J. Chem.
Phys. 1997, 106(11), 4367—4375 (Eng), American Institute of Physics.
The jet—cooled laser—induced fluorescence excitation spectrum of the
AIA"-X1A' band system of DSIiF was obsd. using the pulsed discharge
jet technique. Vibrational anal. of the spectrum yielded upper state
harmonic vibrational frequencies of w, = 1322, w, = 444, and w; = 867 .
c¢m-1. Vibronic bands involving all of the upper state fundamentals of
/{ . /] / HSiF and DSiF have now been rotationally analyzed, allowing a detn.
of the excited state equil. structure as r',(SiH) = 1.526 + 0.014 A r.-
(SiF) = 1.597 & 0.003 A, and ¢',(HSiF) = 115.0 & 0.6°. The harmonic
frequencies and centrifugal distortion consts. were used to obtain har-
monic force fields and av. (r;) structures for the ground and excited
states. The ground state av. structure was used to est. the equil.
structure of r,(SiH) = 1.528 = 0.005 A, r,(SiF) = 1.603 % 0.003 A, and
6,(HSiF) = 96.9 £ 0.5°.
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, 135: 202107g Single vibronic level emission spectroscopy of jet—

cooled HSiF and DSiF. Hostutler, David A.; Clouthier, Dennis J.;
Judge, R. H. (Department of Chemistry, University of Kentucky, Lex-
ington, KY 40506—0055 USA). J. Chem. Phys. 2001, 114(24), 10728—
10732 (Eng), American Institute of Physics.. Using the technique of
single vibronic level emission spectroscopy, the ground state vibrational
manifolds of jet—cooled HSiF and DSiF have been studied. The radicals .
were produced in a pulsed. elec. discharge jet using.trifluorosilane
(HSiF; or DSiF;) as the precursor. The gas phase ground state harmonic
vibrational frequencies of both isotopomers have been detd. for the first
time. A normal coordinate anal. using the vibrational frequencies and
literature values for the centrifugal distortion consts. allowed the detn.
of all six ground state force consts. Our previous ground state rotational
consts. have been combined with the caled. harmonic contributions to
the a consts. to obtain an av. (r,) structure and an est. of the equil. (r,z)
structure. The reliability of the force consts. has been evaluated by
Franck—Condon simulations of the emission spectra and comparisons of |
the calcd. and exptl. detd. inertial defects.
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