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FS50
¢ 95: 86730j Ab initio studies on the electronic structure of |
the FSO radical. Sakai, Shogo; Morokuma, Keiji (Inst. Mol. '
. Sci., Okazaki, Japan 444). Chem. Phys. 1980, 52(1-2), 33-8 .
) (Eng). The geometries of the FSO radical in the ground (24") !
u . cLu.X - and first excited (2A4',n — =*) state were calcd. with the ab initio
UHF SCF gradient method. The geometry in the first excited !

/)Llllfl.d/}) D state is predicted to be rso = 1.693 A, rsr = 1.609 &, and VFSO |
7

W W = 95.6°. The force consts., vibrational frequencies and dipole ‘
")

moments were caled. The predicted 2A' «- 24" transition energy, |
calcd, at the optimized geometries with an UHF-NO-CI method, |
is 3.9 eV for the vertical excitation, 0.9 eV for the vertical |
emission and 2.6 eV for the electronic term value. The oscillator |
strength is also ealed. A brief discussion is given on the role of |
hound functions on the caled. geometry, . . :
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4 161.  Heamnupnueckoe mcciaenosanme 3JIeKTPOHHOTG
crpoerns papukasa FSO. Ab inilio studies on the electro- ;
nic structure of the FSO radical. Sakai Shogo, Mo- |
rokuma Keiji. «Chem. Phys.», 1980, 52, Ne 1—2,°

33—38 (aura.)
Heamnupuueckum metogom CCIT MO JIKAO B paMKax
Heorpannuennoro  meroga -~ Xaptpu— Poka B Gasice

OCT-4-31T®, RONOJHHTENBHO BKJIOYABLICM CBSI3EBLIE -

H p-(-umit, ¢ onTHMH3auHeli FCOMETPHH HCCJCAOBAHO 3ieK-
TpoHHOE cTpoenHe paaukana FSO B ochoBHOM (%A,

R-pajuKan) u n—>m*-osGyxaennoy (24, 0-paaukan) co- |

crosinuax. Hannpt csszeit SO u SF g yroJa JAJs OCHOB-
HOTO COCTOAHHSI HAlAeHBl PaBHLIMH (B cKoGKax 3KCIepuM.
3HaYCHHS) 1,443 (1,452) n 1,560 (1,602) A n 107,9°

(108,3), amanoruunpie 3mauenust s BO36YXIeHHOTO CO- |

cTosinng ouenenst B 1,693 n 1,609 A, 955° COOTBETCTBEH-

llO.._HHH}O.‘IAbHH}"I MOMEHT uax’mcu» paBHbLIM 2,3 exn. IcGas :

P-LIT AN

A4



(1,662) AN ocHOBHOrG COCTOsIH g, Aas nosbymzxennoro-

cocrosinng 0Jyyeno |4 en. MeGas, Takxke OLEHeHb! ygq.
CTOTHl H CHJOBLe NOCTOsIHH e BaNeHTHLIX y Aepopmaoy.

HBIX KO-’IEGaHHﬁ, y}IOBJleTBOPHTC.'H:HO CONIGCY]OLHHCCH c !

™
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Halitennpe PaB:LIMy 39 3B g BepTy-
KaJlbHoro Boaﬁymxenux, 09 3 Ans BepTHKRanbHOj
SMHCCHH g 6 3B aag BeJIHY Kk 3JeKTPOHHOrO
TepMa, Hoaqepm:yro, uTO yzxoanemopure.nwyxo PaBHOBec-
Hylo reomerpujo YAaerest nonyyyqy, TOJbKO npy BKJIOYeH
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7B25. HeamnupHuecKHe HCCJAELOBaHHs  3JEKTPOHHOrQ Y
crpoennst paaukana FSO. Sakai Shogo, Morokt:@
ma Keiji. Ab initfo sfudies on the electronic struct
re of the FSO radical. «Chem. Phys.», 1980, 52, Ne 1—2,
33—38 (aHra.) '

Heorpannuennsim Metrogom CCIT MO JIKAO c ucnoss-

30BaHHEM TpafHEHTHOro MeToa IpoBefeHa ONTHMH3ALHSA

led A ol . paBHOBECHBIX reoMeTpHY. napameTpos paxukana FSO B |
ocnosHoM (?A”) 'n mnepsom Bo3GyxaenHoM (2A’, n—-n*)

A Y7, COCTOSIHHSIX. B pacueTax HCNOJB30BajCs Ga3HC raycCOBBHIX
' . dyuxkuuit 4-31 [® ¢ nobasaenuenm s- u p-I'd, snokanuso-
BaHHHIX Ha cBsi3ax. HccaenoBaHo BJHsIHHE YyueTa CBsi3e-

peix I'® Ha pesyabTaThl pacyera reoMeTpHY. MapaMeTpoB

FSO, B 4acTHOCTH, NMOKa3aHa BaXXHOCTb ONTHMH3ALHH Me-

cTa JokanH3auuH GasucHbix I'® Ha cBsizsx. PaBHOBecHHle

reoMeTpHy, mapametpsl Aas oGomux cocrosuuit FSO cocra-

pumn: 2A”—R(SO)=1,44 A, R(SF)=156 A, <XFSO=

=107,9° 2A’—R(S0)=1,68 A, R(SF)=1,56 A, XFSO=

; =05,1°. IToMumo reOMeTpHY. NapaMeTpPOB JJsi COCTOSHHMIY
X.1o57n S TP, TAPACTRR, AN CoM




2A” u 24’ BHIMHCJCHBI CHIOBbIG NOCTOSIHHBIE, YAaCTOTH KO- |
7Ie6aHHi H QHNOJLHBE MOMCHTHI ITpn_pasHoBecHEIx reo-{
METPHAX 0GOHX coCTOsiHMit MeTogom KB (c nocne,uyxouxe;‘r,
SKCTpanonsuueit K nonHomy KB) Bulumciena 3Heprusi Bep-
THKaJLHEIX nepexonos 24’«24”, 39 3B, n 24’—>24", 0,9,
a Takxe anuabaTHy. mepexona, 2,6 3B. Ipu paBHOBecHbIX
FeOMETPHY. mapameTpax cocrosinuii 24”7 n 24’ panukana
FSO paccyutanbt cuin OCUH/JIATOPOB nepexofa 24/« |
<=2A", cocrapusue 0,55-10-4 ¥ 0,44-10-%, coots. I
o oo g o H. A. Tonous |
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B3aHMOJEHCTBHE, NOCTOSIHHBIE CBe
BHS, NHMNOJbHHIA MOMEHT, MO
JIOBbIE MOCTOSIHHBIE PafHKaN
spin-rotation, and hyperfin
moment, molecular struct
stants of the FSO radic
Shuji, Hirota Eizi. «J. Chem. Phys.», 1981, 74, '

przrrzeiree 114972
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Mukposoanossit cnexrp, CNHH-BpaLIaTENbHOE |

e B,y No 3, 1568—1579 (anrm)
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PXTOHKOTO B3aHMOpeNCT- |
JIEKYJISIDHASE CTPYKTYpPa M CH- |
a FSO. Microwave “spectrum, |
e interaction constans, dipole ;
ure, and harmonic

force con- |
al. Endo Yasuki

Saito ‘

|



| D#rATUCRT £74/2 ) 7951
- 17B313.  MHKpPOBOJHOBBI{ CNEKTP, MOCTOSIHHbIE CIHH-
F S 0 BPALATEJBHOT0 M CBEPXTOHKOTO B3aHMOMEHCTBHI, AMMONb-
Hblil MOMEHT, MOJIEKYAsipHAsi  CTPYKTYpPa H NOCTOSHHLIE
TapMOHHYECKOro cHaoBOro noas paaukana FSO. Endo Y.,
Saito S, Hirota E. Microwave spectrum, -spin-rota-
tion, and hyperfine interaction constants, dipole ‘mo-
ment, riolecular structure, and harmonic force constants
of the FSO radical. «J. Chem. Phys.», 1981, 74, Ne 3,
- 1568—1579 (anrJa.) s ‘
Hsmepennt B oGractut uactor 30—80 I'Tu MB-cnextput
v‘{ ABYX H30TONMHY. 00pasuos HecTaGWIBHOrO | paamKara,
(A, F32S0 (I) n F*SO (1I), B ocnoBHOM KowieGaTeNLHOM CO-
" crosiiiiH H | B nepBOM BO3DYXCACHHOM KOMeGaTeNbHOM cO-
crostuii fied. Moapl. Pamukan FSO- nmonyden B pesyarate
p-UHH MEXIY KapGoHHJICYIbQHIOM 1 mpoxykTami MB-pas-
. pama B omecH Oy/CFy. Awamis cnextpos  BHNOHeH B
RPHGJIHIKCHHH aCHMMETPHYHOTO BOJUKA € YYeTOM KBapPTHY-
HOrO LEHTPOGEXKHOTO HCKAXKEHHS, CTHH-BPAlLATETHHOND
B3AHMOJEHCTBHS H MAarHHTHOTNO CBEPXTOHKONO B3aHMOMCH-
)/' /ya‘///', /(7{, craust. Cliesran ‘BBIBOA O TOM, WTo | SIBUISIETCS NU-PajHKa-
© JIOM C OCHOBHBLIM 3JEKTDOHHBIM cocTosmmem 2A% mo ana-




JIOTHH C COeNHHEHHTMH ‘HO, # HSO. Bpamaremblbie Mo-
CTOSIHHBEIG B OCHOBHOM COCTOSTHHH I u 1I, COOTBETCTBECHHO,
pasunl (B Mru): A=38698,179(19) u 37536,604(63), B=

Pa340.810(4) ~ n  9334,694(7), ~C=T805.064(5) ~ M

7456,138(6). o apderry Illtapka as 5 MB-nepexonos
onpefesiecHbl  KOMITOHEHTLL qumonbioro  Momenta I pa=
=0,374(12)D, ns=1624(9)D n TOMHBIL  JMMONBHBI M2+
ment p=1,666(13)D. Uz mawiteix gns [ s 11 Beraucaeist

1
napaMeTpHl ro-CTPYKTYpbl MOJIEKY/JIbl r(S—F)=1,603(3) A, |

r(S—O)=‘l.452(3)-A, <FSO=108,32(6)°. Bowncaenuue 5
CTPYKTYpHEE TlapaMeTpsl - coryacyloTes ¢ COOTB-IHMH e~ .
AHOHHAME JUIS POACTBEHHBIX MOJEKYJ. Ha oceose mnoay- .
yeHHBIX 3HAUEHHi MOCTORHHBIX 1eHTPOOEIKHOT0 HCKANKEHHS

BBLIYHCICHB! KOGCI). rapMOHHY. CHJIOBOTO TIOJIA MOJIeKYJIBL. |

C. H. Mypauu
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” 94; 129672r Microwave spectrum, spin-rotation, and hy--

o verfine interaction constants, dipole moment, moleculyy

- bL? structure, and harwmonic force constunts of the FSO
radical, | Endo, Yasuki: Suito, Shuji; Hirota, Eizi (Inst. Mol.

Sci., Okazaki, Japan 444), J. Chem. Phys. LI81, 74(3), 1568-76

(Eng). :The FSO radical was identificd by its microwavs

spectrum, in. the reaction of COS with microw ave dischary

products of an O2-CF4 mixt. Spectra of the. normal and %8

species in the ground vibrational state and of the normal species

in the 1st excited: bending state were obsd. in the frequency

2 region from 30 to 80 GHz. . The rotational consts., centrifugal

_,g, { ,&’/cf/j/‘ff distordon consts., spin-rotation coupling consts. including their
- centrifugal- distortion terms, and magnetic hyperfing coupliny
conats.. of -the F atom were detd.. from analyses of the ubad‘,

/] . g - yspectra. . The ul‘f—dingonul.comp;)gmnw of the npin-rotation g
i/{" A"://?/L( fod? {:‘,hyper!’inu Loupling an + ewa Ty were obtained with uumz’
A

neeuracy, . These mol, consts, lead to the conglusion that FS() g
a n radical and its electronic ground state is 24", The followiy,;!
slructure parameters were caled, from the rotational consty, o
the normal-and. uS. species:. r(S-F) = 1.602(3) A, r(S-0) =
1:452(3) A, and LFSO ‘= 108.32(8)°. The dipols moment wyg;
detd. from Stark effect reasureienty s p, = 0.37.4(12) |, " o=
L621(9)- D, and pu = LG66(13) D, The harmonje force fielg!
an ¥ vibrational frequencies were esd, from the obad. centrifuga)’

—e - Jd

2 (“’. LA 0N consis. an( inerliﬂ lll.'ft‘(.'l,
"’ il : L 2 =
| (’(ﬂ/f// e S




50 |tk 77790 ] 7973
Gt /€Q0§Z0‘ad AL

Uk daseps. M/czy/ze rB. et al.

S ALLLC PR

pesolalic. 2/ L0, 5/';;@@1‘2[95@, , /543
erekrp /. /
4 130 €0l 5_9/ N1, %W—X/%O-
Ppral3e. ’



/omé}n Sredlrco ’/7-(?—/

Sl Moopgasias, wuass,

Ugb-eeipo 1986, 7L N8, 1077~ 1057
€



rsp (22222 ) /958
Kpaciot k.c.,
DPrrperireeeto H. 5. ,
OHUUTIXUM.
Aern. v3ts— XN1-56,
bigp)  ULoprcrecs, r92s
O

/048



5/’05%&, Sie.

N MeOpLM . L oy

/990, 35 NG. C. /393
- /396.

(‘,z;‘/:,geg //)



fos

R | /990
Seosura 9. e.

JC. /%@v/)%tfvcﬂ deeibriLer.

/‘9900 :3_,.5; N 5' CD /S’Xé;"



G /99
B e vy

(M&D%; M., et af.
M / Gasdeous ﬁlﬁ&&iz V”

[ Proc. Tnt Symp. | %’é/z



S/ | &

fuis A Mudioz , brad £
Weoinoh & ﬂ/{ff/ et
U ?/M %%&ﬂf ///7@0_
s ) 195, 352, T




F50 -3

et crf P hianjie 4

Al initio g

1 a.oei ; //f% /)/ZM?- 1917 Zﬁ_o_/
55~ 955D, g




