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! New spectrum of CF*. R.D. Verma (Univ. of Chicago).:
1Can. J. Phys. 39, 1377-83(1961):—A spectrum (A'r:
i — X1z +) of CF* was obtained for the st time in the region,

are given. The principal consts. of the 2 states as evaluated®
‘are given in cm.”}, except for r., which is in A. T, we|
{wexe, Be, ac, and reare, resp.: 14,0, 1402.18, 11.807, 1.5172,"

N?2025—1900 A. The rotational and the vibrational analyses,
A

{0.01877, 1.2200; 'm, 51157.08, 1266.77, 13..3, 1.4239,
P. B.

M.

10.01945, 1.2686.

{96
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i Ny e i"4 B99. Hosasi obaacts cnektpa CF+, Verma R. D.m =
New spectrum of CF*!. «Canad. J. Phys.», 1961, 39, Ne 9,,

ceeie- - -1377—1383 (aHriL) S

I Cnextp nepexona (A'Il—X!'Z+) CF* usnyuenns BblcOl\O-'

-~ gacrotHoro paspsaga B CFy; ¢ He nosnyuen Bnepsuie B 06- -
nacti 2025—1900 A. ITpousBenenbl. KoJe6aTebHbIl H Bpa-i

‘ulaTesabHBI aHaauabl. [IpuBoauTCs Kpa'rxoe obcyxaeHne. - -
9.'1LKTpomibl‘{ K0n¢>nrypaulm [

Sy

P Hep | rgcz,
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PETr L i T 1%L

cF* -
- i : z s
oot TTTNL 7169, 3ameyanue no NOBOAY CMEKTPOB, MPHNHCAHHBIX'
cen®| {CF* u CCI* Verma R. D. Note on the spectra attributed!
S g g "‘i’“-“*'}to CF* and CCI*. «Canad. J. Phys.», 1962, 40, Ne 12, 18527 !
ﬁ? | (anra.) i ‘ P DI

i Ycranos.1eHo, yto coobulenne o cnektpax CF+ 11 CCI+7™
(b C,Q_,' ‘(P}Kd)ns. 1962, 4B99; 5B126) caeayet cyuTaTh OWIHGOYHBIM,

"G . 7 T K. nabaioxenublii cneKkTp asasetcst cnektpoym BF w BCITTUTTC
VP easeqp [(ncToumikom B yor caysuts mipekc s paspsinoii TpyGke).
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- . P & ") “Ionization and dissociation of hexatiuoropropylene by electrons
c F : C -P’ of various energy. F. N. Chelobov, S. S. Dubov, M. V. Tik-
z \' 1 2 S “homorov, and M. I. Dobrovitskii. Dokl. Akad. Nauk SSSR -
y ! t 151(3), 631-3(1963). Relative effectivencss of ionization of mol.:
A - ‘ - - jons from electron bombardment of hexafluoropropylene were
( A. p.) : _ studied at 10-170 e.v. by a mass spectrometer (2500 v., 0.8 ma.).
X : - {-  ~“Appearance potentials of each ijon % 0.2 e.v., C;Fst
% | 14.8 & 0.3 e.v., CiF(* 12.5 % 0.1 e.v., GF I I_E 02V,
... .t 4. . CF;+15.0 & 0.1 e.v.Jandactivation energics (GFs* 4.6 e.v., Co--
Ky C.v 5+ 7.7 c.v.) were obtained. Mechanism of for-:

. Vo, 3
mation of CoF¢* at such a low activation energy was discussed..
Metastable ionic transition was investigated. Toyo Tanaka
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{Predxssocxatxon in the absorptlon spectra ‘of CF and. CF.,
3. A. Thrush and J. J. Zwolenik (Univ. Cambridge, Engl.).
" Trans. Faradey " Soc.” 59,°582-7(1963). Strong transient .Jb-f‘
sorption spectra of CF and CF; were observed after passage of a:
d.c. pulse discharge through fluorocarbon vapors. ’I‘hc Azt —
X2z system of CF seen in absorption rcached a max. in about 20,
uscc , and the decay was observed for 50 usec.; then the spectral- -

l
'
i
l

sorption spectra of CF, were observed, decaying over a period of;

\N\l&[x[{t&gﬂ rcglon was covered by continuous absorption. Very intense ab-

C.h /965 &9
S980 o/

about 4+10 msec., depending on the parent and its prcssurc.
- No absorption attributable to CF; was detected, 2100-5200 A.

i Predissocns. in these spectra give D(C—F) = 132 and D(CF—F)
; .. = 120 kcal./mole; " thermochem. and other spectroscopxc data:
! suggested that D(C—F) ~ 110 and D(CF—F) ~ 120 kcal./
I

~ mole e s NAGtOE R Deitz !

T



CF n CFo. Thrush B. A, Zw olenik J. J. Predisso;
ciation in the abserption specira of CF and CF,. «Trans:
_Faraday Soc.», 1963, 59, Ne 3, 582—587 (amra.) ; (
, B cmextpe Monexyant CF, po30ysKAeHmOil MOMELIM TIM-~ \(
—im——-IIYJBCHBIM DPA3pAMIOM B Iapax nep(bropmernmx:norexcca—'r~—'\\'_.*.
! i ma, mapsagy ¢ monocaMr 0—O0 m 1—0 oGmapysxenma moioca
e '20, WTO CBEACTENLCTBYCT O HAMMINE TpeECCOmMAmm. s
No

C{p . 20540. Ipemmccoumammsa B cmexrpax moraomenns  /F6 4
—
\

i . lma v"=2 B cuexrpe ucmyckamms CF. 9to mpmpoanT K
—ipepxnemy mpefexy omeprom mccomuanun D (C—F)..- N
- 1<<132 kkaa/soav. Haiigennl CAeiylomue sHadeHis HOCTO-
laEnapix B cocTogmmu A3+ (B cu~l): ve = 42693, o/ =—— -\
{=1719 1 0.z =298 Ilpn mncnoassopanmmm H-CsFi2 B
- QHAQJOTHYHBIX YCJOBHAX IIONyUeHA CHCTEMA IOJIOC, OTHO- -2 .
i csmascs K oJeKTponHoMy mepexoay-'CF.. Hammume mpe- . Q
. accormanuy B crexrpe- CFz CBUACTEALCTBYET O TOM, UTO___ ..
{D(CF—F) < 120 xkaa[moae. Haiinemsl sHaueums ocnon—“’
cr e mreebicm e HOM MACTOTHL V2 MOJIEKYIIEL QF, B amkaeM (672 &= 10 cx—1){ l
5 iy BepxmeM (495 += 7 cm~!) cocroanmax. Ilonymennnie
e e e e~ TAHHBIO JAIOT COTJVIACOBAHHYIO CHCTEMY 3HAYEHHH (B e
, iknaa[moas) D(C—F) =110, D(CF—F) =120 n Al '
oo (CF, ra3) = —2%4, a waxixe D(CF:—F) = 110 mpn yc.uo-._,r.,._..X

o 1063 o 2 DCR—T) =12 T 5 Onrvan
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1964, 24554,

'12 B64. TloTeHuMasbl MOSIBAEHHS M MacC-CHEKTPbl (p'ro-v';gbs
PHPOBAHHBIX 3ITHJICHOB. I1. Tensors 06pa3oBaHis (TOPH- Y
JI0B M HX MNOJOXHTEJbHbIX HOHOB. Lifshitz Chava,;
Long F. A. Appearance potential's‘ahd"mnSS'spectm"of";
flusfinated cthylenes. II. Heats of formation of fluorina-i"
{ed species and their positive ions. «J. Phys. Chem.»; 1965, ]
69, Ne 11, 3731—3736 (aura.) TR
- 3aperucTpHpOBaHbl Macc-CNeKTpbl ()TOPHPOBANULIX 3THIE- A A
10B, a TaKie CHEKTPH (TOPHPOBAMILIX MeTaHa H 3TaHa. X
Ornpegesenbl TOTeHLHAbI nosisaenns (I1I1)  oCKOMOUHBIX| D

sto108. o INTI ¢ HCNONb3OBaHIEM H3BECTHBIX TEPMOXHM.: X
JaHHBIX PACCYITANbl TEMIOTHI !

o6pa3oBanus paauKanon I,
sion0B, 00pa3sylouyixcs npiu JHCCOUMATHBHOI - JIOHH3ALMIL ¢
l'Iponch,rxeua OLIEHKA Makc. 3HayeHHil NoTeHlaloB HOHH3a-;

LWHH HEeK-PbIX PaHKaJ0B: CF —9,6, QF; —11,7, CH,F?
»H —38,9, CF; —9,1 6. Coobueniie I c. POKX, ¢
ol . M.

MuTues !
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a
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-
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5 J1254. CneKTp usayvenua CF. Porter T. L,
——(Mann D. E, Acquista N. Emission spectrum of CF.! —
s) «J. Molec. Spectrosc », 1965, 16, \e 2, 228—263 ‘(anra.)
2| "B oGnactn 2190—2965 A iiccaenosara TMpH BLICOKOM paa-
pewenn cuctesa A2E+—X?I p cnexTpe HCNyCKaHHS CF;
— |H mnpoaHaJH3lpoBaHa BpallaTteabHas <TpykTypa 18 moaoc:
cictemp.  Onpenenenst  KojeGaTenbHble -1 ‘BpalaTesblbe’
— |KoHCTaHTBl AJst ypoBHeil BIJIOTh mo v'=1"1 v”=9. Cnekrp———
CF Bo306yunajcs ¢ noMoupblo 6e33;1eKTpoaHoro pa3paaa .
riotoke cmecit CyFg/Ar n uperucrpuponancn cnektporpadom

c micnepcuen 0,75 A/mm. DHeprist AUCCOUNANYIH COCTOAHMHS

X211, naitnensas sKcrpanoasiuieii, coctasaser 5,50+0.10 sa.

D

'—'ﬂm:
6 S|P .

——




i

{symmetry. However, application of the noncrossing rule re-!

““Emission spectrum of CF.~ T L. Porter, D. E. Mann, ;»,.”nh‘;\"‘.l( 965

Acquista (Nat. Bur. of Stdsy Washingtoir, D Co)o—J—AMol.l
Spectiy16(2), 228-63(1965)(Eng). = The A2 Z+-X?II systen of;
CTF was investigated with high dispersion, 2190-2965 A., and the————-
rotational structure of 18 bands analyzed. Vibrational and ro-

tational consts. were detd. for levels up.tov’ = 1 and v’ = 9." e
The rotational analysis was carried 6ut-in part with the help of al
digital.computer program which scarched. wave-no. lists for rota-; [ !
tional branches. A consideration of potential curves and dissocn.! [
energies indicates that, in the 1st approxn., the potential curve of’r e
the stable A state is crossed by a repulsive curve of the sam’éi 2t

sults in the formation of 2 stable excited states. The lower state,
which is the . 2Z+ state, must, therefore; iave a potential max.!
which can be located just above v/ = 2 and must undergo rota-
tional predissocn. - The other state can be identified as the pre-! ;
 viously known B state,.also with 2Z* character. The ground-! :
istate dissoch. energy is found by extrapolation to be §.50 = 0.10}

iev.; this, in turn, leads to an estimate of 2.06 == 0.10 ev.Tor the!

' B 2T+ statc. RCKDP

5633 2@
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~ \ ) 1258, BpawaTebHble NOCTOsIHHbIE «Bo-cocTOSHUST !
monekyast CE-Y3uxon A . H, Ky3saxos 10. §1. «BecriL.

CF ‘ (é .Mock. yi-Ta. Xumusi», 1967, Ne 3, 22—26.

i. Boimonnen anajius BpallaTenbloi CTPYKTYPBI KosebaTeb-
ubix nosoc 1—0 1 2—1 a;neKTpolunoro nepexona B—X1I (a)
. ‘moackyaut CF. Auanus nposeici npi TNIPEANOIONKCHHH, YTO
{coctositie B sBasercs 2Z-COCTOSIHIECM, XOTs HC HCKIIOUCHO,
\uto ono moxer GuTb 2A(b). Onpeaenenbl 3uauciis ppama-
N ‘Te/bHOI MOCTOANHO KO/MCGATCABIEIX ypositeit v=1 H u=2\
. | Depxiero saektponnoro yposis By’=1,28810=0,00007 ca~l,
' By’ =1,25937+0,00026 ca 1 paBHOBECHLIE SHAUEHIIS B.=
Do 1221 3311820,00040 ca-l, ece=0,02873+0,00033 car—l m re=1|

(M @ :) \ - =1,3124 A. das noayuenus HeesnepyeMoit CHCTEMb nO.'lOCé

- QpHMeHAACS MMIYJbCIbIl Pas3psia uepes mapel CF; B TpyG-
xe Ilioaaepa. Crexktpsl ¢oTorpadupopaiich ¢ NOMOULLIO

cnexrporpaha APC-5.

e ;

. (968 /D - -
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100367x . Rotational constants of the B state of the carbon-
fluorine molecule, A. N. Uzikov_and Yu. Ya. Kuzyakov.'
Vestn. Mosk. Unitv., Ser. TI. 22(3), 22-6(1967)(Russ), The ~ 7
irotational structure was analyzed of the 1-0 and 2-1 bands of;
!B-X1 (a) transition of the CF mol. The mol. consts. of the B!~
¥ . istateare (incm.™): B,’ = 1.28810 == 0.00007, B’ ... = 1.25037
N = 14 0.00026, B, = 1.33118 = 0.00040, as = 0.02873 == 0.00032,--- - -—~

B 7R XN

and r, = 1.3124 A.’

D. Papousck !

N



' 7Q5Q5o2638 r"’\ . .
""§Z£f;/]§fjél,/-j4b8

- Ph, Ch
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" ﬂe_gt_i:n}_g_ gugi_s_,__J_x;, Isaacson Louia. Osc"lla.- 1
tor strengths of CF and comments on hoata
| of forma’cion of CF and. CFZ. " .Chem.Phys.'v',

_1967, 46, N 2, 603-605 (aarn )

355 BUHMTH ™~ -
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2,1 b219. <doroau3 THJIA_B MaTpHue NOA
eiicTBHeM BakyyMmHoro yabTpadguonerosoro cseta. Hu-

dpakpacible cnekTpbl csoGoaubix pamukanos CF, HCF u
H.CE, Jacox Marilyn E, Milligan DolphuskE.
Matrtx—isolation study ol the cavuum—ultraviolét pho-.

g tolysis of methyl fluoride. The infrared spectra of the free-
) radicals CF, HCF, and H,CF. «J. Chem. Phys.», 1969,-50,

4 ‘Ne 8, 3252—3262 (amra) . .
4& _ Tlposexen ¢doronus CH3F B martpuuax u3 Ar u N. npn
] ‘14° K. Ha6monanocs -o6paszosaunne  HCF 13  npoaykro

¢doToMM3a W ApP. P-UMH B MaTpuue. Hccienosanbl cncxrp:(
norJouielust MaTpuusl B obaactax 1800—5800A 1 400—

4000 ca~'. TloxTBep:KAeHH NpeanoJarapliiecs pawee oc--!

i

AT

. ¥




.

uoBuble coctosiinst mosekyn CF 1 HCF. Tlpu Hex-pbiXi;
JOTOMHNTENbHBIX PCANOJNIONKEeHHAX mnoayien Habop CHIO-
pbix moctosinupix aas HCF i Belunc/ensl TCW';
cpoiictea HCF ot 273 xo 1500° K. Brimoumeno TacTHYHOC,
oTHeceHile HabalonaeMblX KoJeOaTesbHBIX . YaCTOT H.CF.!
_Onpeneiiensl QCHOBHBIC _UACTOTHL  BaJ. KOJ. CF s H

(1182 cu~?) ii 8_H.CF (1163 ca~'). Hecaenosansl 06pas--
_upl B-B, OGOramCHNBIX —ACHTEpHEM 1 H30TONOM Ch, :
: : . L 1. N. Karaes

£

/
7
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; 3 cc-¢ Koe Huccacaosanue o=

1 e , TOHOHll3auHII__C2E‘__:eck;;pogl\?;pr?gcr 9[‘, A, Lifshitz g_,lgg?
iChupka W. A Berkowitz J. Mass-spectrometric.

C/: ;study “of “Mie plictsiomzation of CpF: and CF «J. Chem.

+ Phys.», 1969, 51, Ne 8, 3531—3536 (anr.1.) C
. Ioayuensl Kpusble a¢p@exTHBHOCTH 06pa30Banist OCHOB- !
.10TO 1 HEKOTOPBIX OCKO.IOUNLIX HOHOB B peayJbTaTe (OTOH- |
onuzaunn C.F, u CFy B oGaacti suepruit_gortonon 9,5— |

120 38 ( c paspeuwenuem ot 1,6 no 0,25 A). d1i KpuBbLIE CO- |

. ' epsKaT psid PasMBITBIX MIKOB, 0GYCJOBJCHHLIX MpomeccaMi |
L . apTonomnzamint, Jas moayuenus 60.ec TOUHBIX — 3HAuCHIIT |
| norennnanos nosisaenus (T1[1) noumnsauuonnas KaMepa ox-i
. -~ aaxnaaach 1o 140°K B cayuae CoFy u 77°K aaa CF,, uto
: ¥ B 3HAUHTCJLHON Mepe CHH3NJIO KoseGaTesbliylo  3UEprHIo |.

_voaeky.. das CoFy mamepenst TIT (B 98): CoFyt —10,12; !
TC.F+—1584; CFy+—1370; CFa*—1460; CF+—1376.7 .
.Bepxnee auauene 11I1 1(CFs+) 3 CF, ouemiGaercss pas- |

nbin 15,35 36. TToayueubl nOTeHLa bl HONH3ALIII ( 36): |
.CF—9,23 u CF;—9,17, a Take BLIHCICH PAX TCPMOXM-: |
i, peanynirTICCieAoBaBiixest o6bektos. I A. Bodne




1969

G |
129948k } Mass-spectrometric study of the photolomizauon or |
'tetr@ dethylene and tetrafluoromethane. Walter, T. A.;
ifshitz, C.; Chupka, W. A.; Berkowitz, J. (Argonne Nat.
A ys 9, 51(8), 3531-6 !
CF;* from CF;and |

ported for the energy region from onset of ionization to about 20 :
ev. The ionization-efficiency curves for both parent and frag-
!ment ions from C;F demonstrate a no. of very pronounced auto- ——
jonization peaks. Appearance potentials are made more reliable |
by using a cooled ionization chamber to remove most of the ther- _____
mal vibrational energy of the mols. From the difference between |
the appearance potentials of CF+ and CF;* from CsFy, it is con- |
cluded that I.P. (CF) = I.P. (CF3) +0.06 ev. Therefore, the !
'I1.P. (ionization potential) (CF) =-9.23 == 0.08 ev. can be caled. !
.from the I.P. (CF;) = 9.17 == 0.08 ev. derived in this paper.:
+ The onset of CF; from CF, is asymptotic, and there is no clear |
! threshold. An upper limit for this thrcshc?ld was set at llgc35 ev.
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c- A9
8 JL789. Cnextp anektpounoro pesonanca (3P) lmzp
“40ILHEIR MOMeHT raszooGpasworo CF. Carrington J.
Howard B. J. Gas-phase electron résonance spectrum |
C; and..dipole ‘moment of CF. «Molec. Phys.», 1970, 18, N2 2, i
225—231 (anrn.) . e
(x C nomowwio cnektpomerpa ekka X-3 ma wacrore —
9270 Mey wucenemosan cnektp P Bpawmartenbubix ypospieit |
55.’\—'!=3/2 1 5/2 napamaru. coctosis 2m3/2 . ra3oo06pasnoro —
{- paaukana CF, noayuennoro nyrem nponyckanis CF, uepes
Q MIKDOBOJIIL.  paspsiq M cMeWHBauist NPOAYKTOB paspsifa
€ psinom opramiy, monekys. M3 amanusa cnexktpos ompe-

Q nenena Bpailatesbuas Koncranta (Bo=1,4 ca~!), xotopasn
J‘ U __Q? XCpOLIO COra1acyercst ¢ BeMHYHHOII, ONpeleaeHnoil H3 3Miic-
) / N\CHOUHBIX Y-CreKTpoB, a TakikKe akcHaabhas (h=662,9+

T fF

W_MJJ_‘. =3 Mey) u nepnenmukyaspuas (b=190+50 Mzy) kommo-

HEHTBl CBCPXTOHKOro B3aumopeciicTBHs simep F'9. U3 uane-

wiles EE 1 Lpemis aderra lrapka - nepsoro mnopsiaka onmpesesens
QQ) | 31eKTpiY. Aunoabubii Moment CF (0,6520,05 en. [TeGas).—
A . oo ... B. M. Prixkop!

— . N
P 199080 1




i ’ /%
CF BP =720 Jw
105412af cgas ;éhase electroxlx resonance spectjru(nll) andcgipolei"
moment o - . Carrington Alan; Howard, B. J. ep. Chem.,:
Univ. Southampton, 'Sgutﬁzmpton, Engl.).” Mol. Phys. 1970, —
———18(2), 225-31 (Eng). The gas phase electron resonance spec-!
trum of the CF radical in its X r3/2 electronic state is described.—
Anal. of the spectrum gives values of the rotational const. B, and
* fine structure const. 4 which are in good agreement with those—
\ﬂ * previously obtained from the uv emission spectrum. The axial
oy T component of the ¥F magnetic hyperfine interaction is derived,—
.and significant contributions from the non-axial components are’
“'discussed. The elec. dipole moment of CF is obtained from' _

measurements of the Ist-order Stark effect. . RCFS |
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12 A117. Cucrema B—X panukana CF.Carroll P. K.,
——Grennan T. P. The B—X sysfem otC ys. B
Atom. and Mol. Phys.», 1970, 3, Ne 6, 865—877 (anra) |
HMayuen smuccnoHuslit cnextp paankana CF, noayuenxoro! )
‘B paspsae B rasopoit cmec CF+He.
____KoJeGaTesabHAsi CTPYKTYpa CHCTCMBI
1970 A snektponnoro nepexona B2A—X2I1, Buinonxen ana-: .
—JIH3 BpalllaTelbHON CTPYKTYPH KoscGaTenbhbix mosoc 0—O0,!
0—1, 0—2 u 1—2 3TOil CHCTEMBI. [
— BpaarenbHoit -nocrosinyoit B.=1,320 (B) n 1,415 cu-! (X)
Il MOCTOSIHHOIT KOJieGaTC/MbHO-BPALIATEAbHOr0 B3aHMOMCIICT-!
—Big @,=0,022 (B) u 0,018 cx-! (X). Ilokasano, uto ‘ypoJ
BeHb B2A MoxKeT GBITb ONMHCAaH B TCPMHHAX Clydast «B» IO
—Tynny. ITocTpocHsl 'KpHBBIC TOTEHI. SHEPTHH MM __HAHHH3-

F. < Phys

Nnentnonunponanaj
nosoc npu  2200—!
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I(HX 3JeKTPOHHBIX: yponHeit X2II, A23+ i B2A u paccmoTtpe-|
“HBl 3JeKTponHbic KoHpurypanuu CF, K KoTopbiM mnpuuamie-
xat yposunt X, A n B. OTMeucHo cHIBHOC B3aHMOMEHCTBIIC |
YpOBHSL B ¢ GA13KOPACMOJNOXKCHHBIM HECBSI3bIBAIOIIHM YpOB- |
‘HeM THHA 2A, XoTOpHlt Koppennpyer ¢ yposusmiu C (3P),;
F(?P) pasbeaunenHbIX aTOMOB, H NPEAHCCOLHAUHS M3 PHA-!
. Oeprosa  coctosinusi A2X+ BeaeAcTBHE  B3aHMOIEHCTBHSA |
A2%X+ ¢ GnM3KHM KBapTCTHBIM ypopHeM. - M. P. Aunnes:




. i, WG, 9k %L s !ﬁga
€ 30374z ) B-X system of CF. Carroll, P. K.; Grennan, T. P.

(Phys. Dep., Univ. Coll. Dublin, Dublin, Ireland). J. Phys.B !
1970, 3(6), 865-77 (Eng). The B-X system of CF has been |
obsd. in emission under high resoln. and rotational anals. have |
wooe——— been made of 4 bands. The upper state is a regular 2A state
with coupling conditions approximating to Hund’s case b. The f
- - . spectroscopic consts. derived for the B 3A state are To = 49341.4/ =
_ e AGun = 1153.3, B = 1320, ay = 0.022, Ao = 0.76 or |
. 4.48, 4o = —0.003. The potential curves for the X, 4 and B —
u n, 5 states are discussed and it is suggested that the B state mixesl
o8 AT with a repulsive 2A state from-C(P) + F(3P). Interpretation —
“of this homogeneous perturbation in terms of potential curves;
leads to the conclusion that the curve for the B state goes to the:—
‘limit CCP) + F(*P) via a potential max. The 4 13+ state is|
‘ considered as a Rydberg state with the clectron configuration L_
gt () )i(50)%(03s): “The jonization potential is estimated to be 8.91 |
¢V. The predissocn. in the A *Z* state is discussed and at-:__
e tributed to a quartet state, probably *II, from C(P) + Ifg};)

, _ T |
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C/.- C . Hcenenonanie modekyn CF u SiF u ux noaoxu-
—_—___—/ "{ ~ OTPHUATCABHBIX HOHOK METOAOB MOJEKYASPHBIX | -
/L Hare P. A. G. Wahl Arnold C. .Molecu-,j

S o ..v} mvestlgatlon ol CF and " SiFamdtheir positive ;

T ; ‘tlve ions. «J. Chem. Phys.», 1971, 55, Ne 2 2, 666—|
( 2 f é _ I
ﬂo.nnbm MeTo,uou Xapru-—d)oxa-—PyTaHa NpoBeJCH |

pacqe‘r MO cncrem CF, CF+ um CF-" (8 cocrosmmsx,
coors. 2II, '3 i %) npu pasHBIX MCKBAACPHEIX DACCTOS-|
T jHuax u cucrem SiF, SiFt n SiFT (B Tex ke cocrosmusax)
) Inpn OJHOM 3Haqemm paccTosiHusl (ONEITHOE 3HAueHHe r,
—————— Aas SiF). Ias CF u-ero HOHOB npHBefeHB 3HAYEHHS |
wl - N 'sueprenm. XapaKTepHCTHK TPH Pa3HHIX pPacCTOSHHAX nl

COCTaB BOJIHOBHIX (yHKUHT B Mummyme sHeprun  (npi|
2,38 ar. ex. aas CF), a Tg CHHBIE CIICKTPOC-
) Konuy. napa\xergbr (re, ©p, By, @,x, 1 @,), xopowo. cor-

Jacyiomuecs ¢ oneitoM ana CF. M3 pacuera caepyer na-
, npaBJienne  aunosbHoro Momeuta B CF Buga C-F*. Bi
\ ‘pacueTax uCnosab3oBalich TOuHble HaGoput AO B BHae

L5 <DCT Aast C u Si H HOMHHAJBHBIT Haﬁop ans F ¢ noGas-I"

i l
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IleHBl KCMepHM. 3HAuYCHHS. M. IsTkiHa

aenneM 3d—AO y Beex aToMOB (MBYUJIEHHBIX aaa C ui

Si u omuousnenupix anas F). Konpurypaumun OCHOBHBIX coc-|

tosunit CF n SiF coorsercrsyioT cxeme Mauniukena, . S R
OTpHIAT. HOHAaX AOGABAACTCS OJMH SJEKTPOH Ha BepXHeil|

MO m-thna, B nonoxur. noxax sta MO nycrasm. Ilpui .~
HCMOMb30BAHNI OLEHEHHOro 3HAYEHHSI SHEPrill KOPPenaluit

B CF (B Buac cpeasero apudmeTiy. 13 COOTB-IMHX SHEP- R
ruit BF 1 NF), 13 pacueTHBIX Aanibix HailicHO 3HayeHue Dg1

(CF), oranyaiomeecsi OT OMNBITHOrO B Npefeax 0,03 sB. -
Takoil ke pesyJbTaT nojyuaercs npi TIPeANOJOKEeHIH | .
Exopp (CF) = Exopp (P). Tlo MHEHHIO AETOPOB, BCJHUMHBL,
xopp AJST JABYXaTOMHBIX MOJCKYJ NOJUHHSAIOTCS MPOCTHIM | . wree -
33KOHOMEPHOCTAM I MOryT OBITb OLCHCHEL. [peanoxenst |
TakHe OLCHKH AJsi MonodTopuaos saeMentoB I mepioaa.’ e
Bbl“liCﬂeﬂbwﬂ—&g‘& ;
poHy st 1 SiF H Ha OCHOBAaHHH 3THX JaHHEIX OOCYyX-) -~ o

1
| .
i
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~=————  26670h ~Theoretical study of the spectroscopic states of thei
CF molecule. Hall, J. A.; Richards, W. G. (Phys. Chem.
——————-——Lab., Univ. Oxford, Oxfo:d, Engl.). ol. Phys. 1972, 23(2),
331-43 (Eng). LCAO-MO SCF calcns. on th& ground and ex-
——— —~——~--Cited states of CF are described. Close agreement with obsd.
! term values is obtained. The calen. of some mol. properties is
e discussed, and a very good result is obtained for the spin-orbit
) coupling in the ground state. The pos. spin-orbit coupling in:
\ M ¢ ﬂ ' the ?A state is not explained. The obsd. predissocn. in the 4!
- state must be attributed to a curve crossing at a smaller inter-|
nuclear distance than equil., and the {Z~ state from 50 2x% is'
responsible. -Calens. show that a 2nd-order treatment of the;
Azt — 43~ interaction is necessary and sufficient to account for|
-the predissocn. '

——
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g_o_c_ldgrg_ William ._A_._,_III_,. - Dunnlng ‘J,‘hom H.,
Jr, Hunt L‘Illllam J., He;y P Jeffrey. Gene-—
ralized valence bond descrlption of " ]
bondi. ng in low-—lying; states of molecules.,
_"Accounts Chem, Res sy 1973, 6 “N11, 368~
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- of Rydberg states of some diatomic
~molecules. "J, Mol, Struct.", 1973, 19,
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Cérsky P,, Kuhn J., Zahradnik R. Semiem-
pirical. all«valence-electron MO calcula-'
- tions on the electronic apectra of 11~
- near radicals with degenerate ground sta-
tes.. "Jo Mol.ASpectrosc. , 1975, 55, |
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3 KN ¥4 —9209 = 1975

-V —¢=— " 10 11163, IHeprus AHCCOLHAUMM M NOTEHUian MOHH3a- P

o C /: § UHH MOJICKYJIbI CF..Hlldenl.)rand D. L. Dissociation |-~ ---
~ ') cnergy and ionization potential of the molecule CF.

) % «Chem. Phys. Lett.», 1975, 32, Ne3, 523—596 (amra) = | e

* i —““‘“ o Macc»cneKTpo.\xe"rpnqecxu HCcolenoBanoch pasHoBecie. S+4-

A

Ve

=€

3T ) s srs

7

~

A7 _Jj[v TOK rasooGpasuoro SFe Iloayueno naMelneime SHTaJbIHK
j 4 /?l][ YKa3alHOl_Deakuuy u_onpeneiens_temora oGpasonanns
1= J¢

| coriacyercst ¢ KOCBEHHBIMH JaHHBIMH

+CF2==CF+SF B rasosoi ¢ase nmpn T-pax 1851—2232° K.
Pasnosecie ocymectsasiocs BUYTpH stucitki Kuyncena, ui-

TNOJHEHHO H3 rpaduTa, uepes KOTOPYIO Ipomyckajcsi no-

fi) AHgs! (CF) =58,0+2,4 KKaJI/MONb u 3Heprist AHCCOLHAMN
Do°(CF)=l30,8-’.:‘2,4 KKa//MOMb, DTH yTouHeHNL
CBILIETEILCTBYIOT O HECKOJIbKO Goablueft cTaGHAbHOCTH Mo- |
ackyast CF, uem sto mpexanoaaranocs A0 cHX mop. B pe-
" 8yJbTaTe NpPAMBIX H3MEpeHHit TNI0JIyUeH, . TaKiKe BCPTHKaJb-
HBUT NOTeHUHaa HOMH3AILIH CF:9,17+0,10 3B, uto Taxxke
. H3BECTHHIMH H3 pe-

I._A. Boune

e. Aallble |
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—CFf éﬂ{”) T A 7;“9 X -

7 19149h  Dissocintion ‘energy and ionization pou-nu.d of
" the molecule fluoromethylidyne. Hildenbrand, Do Lo (Suntond lm,__,__..

. '( r’: T Res. Inst., Menlo Park, Cality). Chem. Phys. l.c’l/. 197, A420h,

Co5%8 6. (Eng). The gaseous equil. 8 4 CFy = SF A4 CF was b
studied at 1801 to 2232°K by mass spectrometry, and the
_d(ri\.ed en(lmlp) change was used to evaluate the heat of

(% ""‘ formaginn of CI_[3889-75- h] Ao = 58.0 £ 2.4 k(:ul/nmlu, and
0o, L

theissocn. energy-DO(CF) = 130.8 £ 24 keal/mole. The new

thermochem. data indicate a slightly higher ~.luh|l|t) for CI* than

earlier detns. Direct measurement by electron impact yielded a

ssssmeem—— plue of 9.17 % 0.10 eV for the vertical ionization potential of
: CCF, in agreement with an indiréet result uhlmnul from the
e ,phuuuhwu iative ionization ol g, 2t -
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I ,Cl..‘rrrea and bond en°rg1es in the arnlysis
of m.nntum cnﬂmistry calculations.ﬁ -

Int.J.Quantum Chﬁm Symp. ,19{5,}{ 9, T b
_.279—284 (aHI'JI ) -
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EE - .. /934

£ 66 v 16 B87. CuuoBble nocTosiHHble moJs HUpH-bpenau, npo-
. M3BOJHbIC MOJAPU3YEMOCTEil CBA3EH M MOJEKYJAsipHblE NO-
o 65{ ) JIIPH3YEMOCTH TETparaJjoreHHaon 3JIEMEHTOB rJAaBHOI noa-

rpynnst 1V rpynnel. Pandey A. N, Sharma D. K,
C j Kumar V. Urcy-bradley force constants, bond-polariza-
bility derivatives and molecular polarizabilities of the tet-
rahalides of group IVA clements.” «Indian J. Phys.»,
1976, 50, Ne 10, 871—875 (anr.a.) '
B npuGmxennn cunosoro noas IOpu-Bpeann paccunra-,
Hbl HAaGOpbl CHJIOBBIX MOCTOSIHHLIX H3 3KCMEPHM. YAaCTOT KO-
C&(c/, /’M\fcﬁamm, np-Hbele TNoJspH3yeMmocTell cBsi3ell, NepneHAHKY-
Z1spupic M mapaJuiesibible KOMIOHEHTHl  MOJSIPH3YeMOCTH
.cBfI3CiT M CPCAH. MOJIEK. MOJSIPH3YCMOCTH JUJISi TeTparaso-

: l\.)e”,moﬁ_ﬁﬂy&)i'x_rl_()_g_l;mg_u.:u.kl"V’ipynnbx. [MoayTemmere—cti-
IoBble “TIOCTOSIHHBbIC COMOCTaBJCHBI € )_lal'lllCHHb]MH patce B

g @ IIPHGJIH)KCHHI( Ba.’lCHTHO-OpGllTaanOl‘O - CHJIOBOro noJas.’
OTMeycio XOpOIlec COr/acHe OTAeJbHBIX 3JeMEHTOB -060HX

cunopuix nodeit. IMokasano, uto B psgy MF, MCI, MBr,

,( . / ?ﬂ' N /é MI_ (M=C, Si, Ge mu Sn) 3uaueHny BAJEHTHHIX CHJIOBBIX !




MOCTOSHITEX BITWNMONCHTIBHsT  HCCBA3AHHBIX Nap aToOMOB
yOLIBAIOT, uTO OGDLACHENO MOHIKEHHEM S/CKTPOOTPHUATEIL-:
HOCTH raJorclon B AaunoM psiny. Mamenenie BajeHTHBIX,
CI;IOBBLIX TMOCTOSINIBIX CBS3Cit TETPAraJorcHHaO0B Mo cpaniie-!
‘HIO° C COOTB-UIMMH CHJIOBBIMH MOCTOSIHHBLIMH . aHHOHOB.
FOKCATAJIOreNHI0B OGBSICHCHO H3MCHCHHEM TPOYHOCTH XHM..
casizn. Tlokasamo, 4TO NPOH3BOAHHE OT MOJSPH3YCMOCTH,
.cBAA3CH, PACCYHTANHBIC Pa3HBIMH MCTOAAMH, BrOJHE comoc-
TaBHMBI;_OHI 'BO3PACcTAIOT B PaccMOTPCHHOM BHIUC PHAY B
COrJIACHH C POCTOM MOJSIpH3yeMocTH Gojee TSKCMX ato-|
MOB rajnoreHa, yBeJHYeHHEM KOBAJCHTHOTO — Xapakrepa
CBA3N M MercbsaepHoro paccrosuns R. Otmeuciinl HE3aBH- !
CHMOCTb NOJIyUCHHBIX 3HAuCHHil NOPNEHAHKYJAPHEIX KOM-
TNOHGHT MOJSPH3YEMOCTA CBf3eit OT R H BO3MOXKHOCTb MX
nepeHoca M3 OAHHX MOJIeK. CHCTeM B JpYyrHe, a Takike BBI-|
[OJIHCHHE H3BCCTHON 3aBHCHMOCTH MNapaJjlebHBIX KOMIIO-:
HEHT TOJPH3yeMOCTH cBsideft OT 4-i crencin R.

, 10. H. ITanyenxo
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87: 46151z Deter ninati.n of probability for the AH’.‘-X’H!

transition of the I molecule. Monyakin, A. P.; Svyatkin, .

A, Ovsyannikova, I G., Kuznetsova, L. A.; Kuzyakov, Yu. Ya. !

(Mosk. Gos. Univ., Moscow, USSR). Vestn. Mosk. Univ., Ser,'

: 2: Khim. 1977, 18(1), 38-40 (Russ). The |/Remn|2 value for the

Mn ' A2X-X211 transition of the CF mol was detd. from measurements |
p “«C | of intensities in the absorption spectra. The spectra were |
(- obtained behind the front of the shock wave in the system !
CaFe:02Ar:He = 1:1:49:49. The measurements were carried out

on the group of lines near the band heads. The value |RJ:

_obtained is 0.22 % 0.05 a.u. ) :
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—C‘F | Chrmeeiee 10504 75’7% ,

23 B23.  H3oaaekTpoiuas 14-anexktponnas .cepus. He-
\KOTOpLIC HCIMMMPHYECKHE pacueThl cepuu POJCTBEHHBIX MO-
Jiekya. Summers Necena L, Tyrrell James. The
14-electron isoclectronic series, Some ab initio calculati-
ons on a scries of relaled molecules. «J, Amer. Chem.
Soc.», 1977, 99, Ne 12, 3960—3965 (aura.)

/@ ,.,LC(’:{. Metonom MO JIKAO CCII B Gasice 4-5’3;1‘(1) z;i)mog;&l'
L, acuet cepuu l4-snektponHex Mosekysn XY n X2: CF+,

) (WPJ '%N3—, Nog, N,, C_Q_._CII\)J—, BO-, C.*-, BF, ux NpoTOoiipo-
BalNb X T AHAPOTONPOBANHLIX alaT0T0b, @ TAKIKE CHCTOM: '

O,+, HBC?-, HCB?- y HBCH-. Haiineno, yto Bo pcex

Modekyaax XY “BepXmeit sanaton MO (B3MO) ABJSCTCS

ﬂ ©0-0pOHTaTb, NMPHYEM pa3nHua B SHEPIHAX MEKAY Helo 1 |
: /‘z 7t-MO  yBeanunsaercs no Mepe ysajiducung  pasHHub B,
SJACKTIOOTPHUATENLHOCTSX aTtoMoB X i ¥ (ot 0.0 ar. en.

o 8 CN- 10 0,309 5 BF). B Mosekymax X; BAMO saraser-

- /’7/”;4 €l 7-0pOHTA:b, TIPHUCM OHA JICHKHT Bbiwe G-MO Ha BCJN- |
A Y, l3MCHRlOWLYlocs B npegenax ot 0,002 a3 Ot po
0,014 ar. ex. B Cp2-. Hioxuelt esoGoanoii o BCeX Cayyasy :




yspasierest wu*-MO. B mosexve.x’  HXY, rae ¥ — Goaee !
" AJeKTPOOTPHU. aTOM, 3a HckJaoueHnem ¥ =F, B3MO as- .
nsercst m-, B cucreMax XYH —o0-MO. Bce HXY umeior !
GoJee Hu3Kyi0 sHepruio, uem XYH. B cucremax, coaepika-
wHX atom F, ABe mapbl p-37eKTpoHOB (AKTHUCCKH OCTAlOT- |
cst atomupimn, danna cssn X—Y yMeHBIIACTCS NMPH Me-
pexoxe ot XY x HXVY, paa XYH takas 3akonoMepHOCTb
orcyrcrsyer. CBsizb X—Y xopoue B HXY, uem B XVH,
a cea3p H—X paunnee, uem H—Y. B cucremax HXVH,
3a nckaoyeniem HBFH?+, B3MO sBasercst 7m-opOuTadb, -
puueM pasHila B 3HEPrHsx. Mexiy o- H -MO ywens- .
AUaeTCs MO Mcpe YBEJHYCHIS DPa3HHUBl B 3JCKTPOOTPHIA-
TeabHocTaX atomoB X H Y. Jlas paccmaTpuBaeMmbiX B pa |
60Te CHCTCM BBIUHCJCHbl HEH3BECTHLIE PaHee BPaulaTeJbHBIC
_ KOHCTaHTBl Be. __ A. Kasruna

«ddu
‘ebt.»
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= 22 B21. 3aexTponmble cocTosHuS MoHoTOpHAA yrae-
C’/[_ U\ona. Huskonexamue sanentnmte cocrosmus. Dunning
~Thom. H, White William P, Pitzer Rus-

sell M, Mathews C. Weldon. The electronic sta-

!

'

tes of carbon monofluoride. «J. Mol. Spectrosc.», 1979, .

)75, Ne 2, 297—317 (amra.)
~ MuorokoH$HrypauHORHbIM METOJOM  CaMOoCOrJ1acoBaH-
" Horo moas (MK CCII) ¢ BKJIOYCHHEM  KOHGHrypaunil,
NpaBHJIbHO YYHTHIBAIOUIHX ITHCCOUHALHIO H NOYTH BHIPOXK-
. neHHe 25—2p ypoBHefi B aToMe Yyriepona paccuyHTanm
c(' / -’\/[/' 77 BaJleHTHble cocToanus X2I, 43—, B2A y 23+ MoJstekynn CF,

KOppe/Hpyiolue ¢ Auccounau. npeaenamn C(3P) +FUP=—

.y - C(*D)+F(*P). VYcranosneno cooTercTBHe MeX1y BosHO-
Al fe )7 BHMH  ¢-uusimi ¢ MK CCIT x (()bB-L(l:HHMH : 06o6utentoro
. A METOla  BaJIeHTHBRIX  cxeM  ( ), momyckaiow -x
A szt MPOCTYIo  WHTEPNPETAUHIO  3JEKTPOHHOR CTPYKTYPH wo-
JIeKYJbl.  BasucHuit Habop cocTaBJeH ; u3 op6uTael]

CJIEfITEPOBCKOrO THMa: MATH_S, TPEX P- H_ORHOR d-thpga -
——-TponeEore_THia: na : AL .

=t

“ ‘wit

/P72, I -



C ONTHMH3alHeli NMOKa3aTeas sKcrmoHeHTH 3d-opOHTANH MO
\xaprpn-qjoxoacxoﬁ sHeprun ockoBHoro cocrosinns CF B
noJioxeHHH paBHoBecHs. Haiizeno, uto monnXeuune snepruu
BCJIEJCTBHE yYeTa 25— 2p BLIPOXKACHHS MOYTH MOCTOSHHO
TIPH Pa3JIHYHHIX MEeXDBAAEPHHX DACCTOSHHAX H He BJHSET
Ha dopMy noTenunasbHoil KpuBoil. B tepmunax OBC mpo-
\ creskeno namenenne opGuTaJeit B3aHMOJEHCTBYIOUHX aTo-
MoB C u F npu o6pasopanun Mosekyasl. s OCHOBHOrO
cocrosiHuss X%I1 moayyeHbl CJef. XapaKTePHCTHKH: paBHO-
BecHoe pacctosnne 1,286 A (skcmepum. Beanunua 1,2667),
« 3Heprus puccounauun 3,93 3B (5,5%+0,1), ocuosnas uwac-
~ T0Ta KoneGamuit 1292 cm—! (1308). dueprus Bo3Gyxknae-
HiS B cocTosiHHe 4Z—, CBfI3aHHOE C JHCCOLHALHAJbHLIM
,penenom C(°P)+F(?P), paBna 2,66 3. Cocrosnue B2A,
Koppesupyiomee ¢ npexejaoMm C('D)+F(?P), xapakrep-
3YeTCsl NMOTeHUHANbHOM KPHBOH C MaKCHMyMoM. AmuaGaTHuy.
" oHeprus Bo3Gysnaenus X2II—B2A pasua 6,59 38, TOra;a
Kak 3kcnepum. penuunna 6,12 3B. Ilp. ‘cocrosinne CHMMert-
pin %A, Koppenmnpyiouiee C OCHOBHBIMH COCTOSHHSIMH H30-
JHPOBAHHBIX aTOMOB, OKA3LIBACTCS OTTAJIKHBATEJbHBIM.
e A. B. Hemyxnun



CF

i n L

oo N

= L
Yez.64
11 1155,  daextpounbie cocTosmus MoHodTopHAa yrae- '
\pona. Huskoaexawmme Banenthble coctosiiuA. Dunnin g:
Thom H, Jr, White William P., Pitzer Rus-
sell M, Mathews C., Weldon. The clectronic states
of carbon monofluoride. Low-lying valence states, «J.
Mol. Spectrosc.», 1979, 75, Ne 2, 207—317 (anra.)
Paccunrann notenu, kpusbie (ITK) n1s ocnosnoro i
PAna HH3KOJMCKAWHX BO3GYMKACHHBIX COCTOSHHII MoJeKy-
st CF. Pacyetnl npopoauince B PACUIHPEHHOM CJI3TepoB-
CKOM Gasice Tuma (5s3pld) Mmetonom CCI ¢ Bkmouennen
KOH(HIypanuuit, nospoJsiomux NPaBHJIBHO OMHCATh AHCCO-

" LHAaTHBHBIA Npefesl H NOYTH BHIPOXK AeHHC 25—2p. IoxpoG-

HO pdCCMOTpeHb BasieHTHble CTPYKTYPH OCHOBIOro X1 i
BO30OYXKACHHBIX 42—, B2A, 25+ 27 y gZ"-cocrommx'x. Boan.
G-unn 3THX cocTosmmit narasamHo NPEACTaB/eHbl B pamkax
MCETONa 0GOGIWICHHBIX BaJeHTHBIX cxeMm. 1K COCTOsTHHiY |
X211, 42— wocsar CBABIBAIOILMI, a COCTOSHMIT 2A n 23—~ —
OTTaJIKHBATCIbHEIT XapakTep; [1K TepMa B?A npoxoaur |
uepes maxcumym npi R (C—F) 3 ar. en. [Moayuensr cie- .

Ayioutie CHCKTDOCKOMHY. _XaDAKTEDHCTHKH H3YYeHHBIX Co-°



crosumit (B mopsiake: T, (38), R. (A), .De (38), @c
(cM~Y); B CKOOKaxX — SKCMepHM. ' 3Hauenus): A 71 0;
1,286 (1,2667); 3,93 (5,5); 1292 (1308); am ‘2~ 2:66;
1,327; 1,28; 1318, ans B?A 6,58 (6,12); 1,322 (1,317);

1287 (1207), mas 2=+ 8,03; 1,312; —2,68; 1326.
- 0. B. Cusnna’
s et .:-:;:—\L'P":f‘ 8-
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CF) 90: 177257y The electronic states of carbon monofluoride, ,
ow-lying valence states. Dupning, Thomas H., Jr; White, |
William P.; Pitzer, Russell M.; Mathews, C. Weldon (Battelle |
Mem. Inst.,, Columbus, Ohio). J. Mol, Spectrose. 1979, 75(2),
297-317  (Eng).  Multiconfiguration Hartree- Fock calens. are
reported on the low-lying valence states, the X1, 43-, B2A, and
2X# states, of CF, The wave functions describe dissocn. of the
M /60’6 mol. to the correct at. limits and take account of the at. 2s-2p
Z near-degeneracy effect. For the ground state, the calens. give
. (with exptl. values in parentheses): a bond length of 1.286 A
;vu' Y (1.'.3667‘{.&). a l'undumen}‘nl frequ\sn(cry of 125;2 ({;x)rl (1308 cmt),
and a dissocn. energy of 3.93 eV (5.5 + 0.1 e . A 4% state
Wé”ﬂfwwnrising from the C("P) + F(2P°) manifold lies just 2.66 eV above
the ground state. The B2A state, caled. adiabatic excitation
energy 6.59 eV (6.12 eV), dissocs. to C('D) + F(@P) via a’
potential max. Calens. are also reported on a repulsive 2A state
s arising from_ground state atoms, . e :

OJ rfo/? G2 2722
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L7 .
7bB661. Koae6ateabnas penakcauust CF; u CH, u me-|

. Peraya sueprum Mexay STMM rasamu nH CO. Jack-
C// son J. M, Lewis P. A, Skirrow M. P, Simp-
Y son C. J. S. M. Vibrational relaxation of CF, and GH,

and energy transfer between these gases and CO.

«J. Chem. Soc. Faraday Trans.», 1979, Part 2, 75, Ne 10,

1341—1350 (anrn.) '

MertogoM ynapnoit TPYObl H3MEPCHH CKOpOCTH KoseGa-

TCJIbHOR peJlaKCauuu raa, CFy n CH; B auanasomne T-p

ooec /2'},/,7 400—700 K. B o6mactn 1-p 400—450 K, rae 3acesnen-
y, “  Hoets 1-ro Kose6aTenbHoro  yposis (v=1) CO wuusxa,
: Y o Zgf M3MEDEHH KOHCTAaHTH CKOPOCTH: BO3GY:KACHHS MOJIEKYJI -
/z‘/"{d// s+ CF, u CH, Mosekynamu CO. B anamasome T-p  750—

Monekyn CO monekynamn CF, i CH4, noayuennwym Me-:

@ g TOCTABJICHH € NaHUBIMH N0 KoseGaTe/bioi: Jle3aKTHBAUHK |
_TOAOM J1a3epHO# _dayopecueniui. - B. TI. Omurpues’
—SERToH o ~HMYTPHED -

A TGEp. N F
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-nazepa. UV  laser photochemistry  of CF.Cl,.

iee J, Wampler F. B, Rice W. W. «Chem.
Phys. Lctt» 1979, 68, Ne 2-3, 403—406 (anra.)

ITpu oGayueHuu mnapoB CF.Cl, ccbonycnponalmbm uany- !

.o uennen ArF-nasepa  nabjiodanach  (QiyOpecuenuus ;
CF(A”E+—X2H) CF (B2A—X?I1), _ CFy(*Bi—X'A).TIpw |
OJILLIOM nasnemn—_ﬁy(bepuoro tasa B cmecn CF.Clo/Ar
W ToM JKe OCJyueHHH JOMOJHITENbHO 6110 06HAPYIKEHO |

._ H3JyYeHHe C(1P\—!So). Buickasansl —NpearnOJOXeHHs o
( }',ﬂ MeXaHH3MaX, MpOsBJSIOUIHXC B nsnyqemm npoLecCoB.

2% /ﬂfﬂ//y . B.C. Hsanos

/ 241!,895 dortoxumusa CFoCly noa neficTreM usny\xenuu "
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22 B22. DnexkTpOHHBIE COCTOSIHHA MOHO(TOpPHAA Yr=-
Jdepona. PunGeprosm cocrosuus. White William P,
Pitzer Russell M, iMathews C. Weldon
Dunning T. H. The electronic states of carbon mono-

)iluoride. Rydberg states. «J. Mol. Spectrosca, 1979, 75,

Ne 2, 318—326 (amra.) .
MHOroKOH(QHIrypaLUHOHHLIM METOMOM CaMOCOTJIACOBAHHO-
ro moJs pacCuHTaHbl NOTEHUHAJbHBIC KPHBHIC HH3KOJeMKa-
mHx pHAGeproBuX coctosuuit Monekyanl CF u ochoBmoro
cocrosinnst CF+. Hcnoab3oBan Gasuc CJeATEPOBCKHX opGu-
Taneit (5s3pld), nononuenHnlit PHAGEPrOBEIMH  d-UusMH
Ha yrnepoae B caydae CF. Tlonyuenn ciei. mapaMerpu
X’Z+-cocronnns CF+: paBHoBecHoe paccrosnne 1,55 A,
aHeprus amccounamun 6,9 3B, OCHOBHAsA YacToTa koje6a-
unit 1821, cu—!. OTMeuero, uTo He YAaN0Ch NOGHTbCST 3K-
BHBAJICHTHOrO OMHCAHHS BaJeHTHHIX (CM. mpex. ped.) u
punbeprosux coctosinuit CF u moueoro cocrosinus CF+,
B TO Bpemsi Kak 3Heprunm BO3GYXKIEHHS B BaJIeHTHBI coc-



Aewwsi, MONydeHHHE C MOTeHUMANbHBME Kpusumi CF+ m
3dd pupGeproBa cocrosiiias CF oKa3wBaloTCs 3aHHMKEH-

HHIMH. DTO ABJAETC pe3y/bTaToM G60Jbliero BAHAHMA KOp-

peasuni B ocHoBHOM coctosunn CF, uem y CF+. Haitnen--

HHE 3HaYeHHA CNEKTPOCKOMNHY. IMOCTOSAHHLIX pHn()cpronux

COCTOSIHHIT XOpOIIO COrJIacyioTcst C 3KCIepHM. OICHKaMH. .

Otmeueno GosiblIOe UHCJAO NepeceyeHHit — pHAGEProBbIX H

BaJiRHTHHX COCTOSHHA BOJH3H oO6sacThH ¢paHK-KOHAOHOB- °

cKoro norJiomenns. JJis HH3WHX PHAGEPrOBLIX COCTOAHHRA

NIO3TOMY BNOJIHE BepoOsATHA npefucconHauua | 3a cyeTr

B3aHMONEHCTBHA C BaJICHTHHMH COCTOSTHHSIMH, ZlHCCOHIfaH-
Npelean K-pHX HHIKe, yeM Yy pH}IGCpl‘OBNX COCTOSTHHH,

B R W e B Ry

bctr
| L1
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n 11 1156.  Anekrponnble COCTOSIHHA MOHO(pTOPHAA yrae- .

. pona. Pupbeprosckue cocrosmms., W hit e William P.,.

Pitzer Russell M, Mathows C.Weldon, Dun-;

ning Thom H., Jr. The electronic states of carbon |

¢ monofluoride. Rydberg states. «J. Mol. Spectrosc.», 1979, -
75, Ne 2, 318—326 (amra\ ‘ :

: I -pufEtcer 0t A\ H B MHOrOKoHdHrypait. npqux-t

- JKeHHH paccanrannt norenu. xpusse (I1K) pnnéeprovacxux;

A 1, Z/ ‘cocrosinuii Mosexyast CF H ocHoBHOro —cocrosmius HoHa'

/ CF+. Basucublit na6op Obla [pacunpen 3a cuer x;i(nfqmum,

Juddysar £ Gasicuvix ¢-unit. das cocm_ﬂlmm pX HOHa

CF* R.=1,55 A, D.=6,9 3B, w,=1821 cm~!. O6napyxeno

MOYTH BLIPOXKACHHE MO SHEPIIH MEKAY COCTOAHUAMH 450;

1 3do, a Takke MHOrouncJenusle nepeceyenns ITK punGep-:
FOBCKHX H BaJICHTHHIX BO30YXKAEHHBIX COCTOSIHHIL

M O._B. Cusosa.
- \ 4

2 7577077 y
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J0: 1772582 The electronic states of carbon monofluoride.
Rydberg states. White, William P.; Pitzer, Russell M.;.
Mathews, C. Weldon;  Dunning, Thomas H., Jr. (Dep. Chem.,
Ohio State Univ., Columbus, Ohio). oJ. Mol. Spectrosc. 1979,
75(2), 31826 (Eng). Hartree-Fock and multiconfiguration
Hartree-Fock calens. are reported on some low-lying Rydberg
states of CF and the ground state of CF*, For the CF+ ground :
state, I2+, the calens. give a bond length of 1.55 A, a fundamental |
frequency of 1821 c¢m-, and a dissoen, energy of 6.9 ¢V, Many |
interactions between the valence and Rydberg state manifolds .
are revealed.  Also a Strong mixing of the 3de and 4so

_cnmpunenls_ducjo,nnhuccidopj’nl_d,cge_n_crqc.\"»ia described.

CH 194950 /22
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. 18B180. Hudpakpacnas NOJYNpPOBOAHHKOBAs Jla3epHAs
' cnekrpockonus papmkana CF. Kawaguchi Kenta-
rou, Yamada Chikasirt~Hamada Yoshiakil!
Hirota Eizi. Infrared diode laser spectroscopy of the
CF radical. «J. Mol. Spectrosc.», 1981, 86, Ne i, 136— |
9 142 (amra.) i
C noMmompIo NepecTpanBaeMoro NMOAYNPOBOANHKOBOrO Ja- -
3GPHOTO CHNEKTPOMETPA C 3eeMaHOBCKON MOAYJsWHell H3Me-
. peHBl KoJie6aTe/IbHO-BpallaTeIbHbHe CIeKTPH (10s10ca 1—0)
- paankasa CF * B anektponublx cocrosnusx X2My/, # -
7 X*I3/2. Monekyarr CF o6pa3soBrBamich B pa3spsighoii on-
THY. siuefiKe MHOTOKPAaTHOrO OTpaKeHHs comepxkaueil, CF,
i CoFy. 3HaueHHS NOJYYEHHHX MOJNEK. NOCTOSHHEIX
(X20I;) (B cm~1): vo=1286, 1281, B.=1416704, a,— ;
=0,018419, vy, (dpukonp.)=0,00011, r.=1,271977 A, D.= :
=6,68-10"5, Apm;—Ay=9=—0,6500, p;=0,008580, p,= :
=0,00852 (ecnn mpene6Gpeub Y., T0 B.=1,416622, .= .
=0,018199 cm~!). Tlonyyennbie TaHNEE CONOCTABIRIOTCA C |
pe3y/bTaTaMH HCCIeAOBAHNI SJNEKTPOHHMX CNEKTPOB paii-

-2' ////4//’! Kana - (cucremm A2Z5+—X2I1 w B2A—X?I1). B. M. Kos6a,




bezzprzec t 767X 185
g - 10 1390.  Cnextpockonusi papukana CF ¢ anogumm
CF HK-aazepom. Infrared diode laser spectroscopy of the
CF radical. Kawaguchi Kentarou, Yamada:
Chikashi, Hamada Yoshiaki, Hirota Eizi.
«J. Mol. Spectrosc.», 1981, 86, Ne 1, 136—142 (anra.)
. [Moayuenst cnektpet MK-norsmowennss pamukanaos  CF,
: o6pa3oBaHHbLIX B 3JeKTpHY. paspsage C,oF,, ¢ amoanuiy '
Jla3epoM B KayecTBC HCTOUHHKA H3JyueHHss B 06.aCTH
1250—1310 cm~'. Has peructpauun Junnit CF na ¢oue
"({ pacnoJjoxenHoit B TOit e o6aacti nosocwl vz CoFy mc-
A A noJb30BaHa 3CEMaHOBCKasi MOAYJAWHS CHEKTpa. 3aperk-
CTPHPOBaHHbIE JIMHHH OTHECEHBl K KoJe6aTelbHO-Bpalla- -
TeJbHBIM mepexogaM v=0--v=1 B 3J1eKTponuelx cocros-
uax X2, u X201/, NOCAEAHEE COCTOSIHHE TaKiKe peru-
CTPHPYeTCSl B 3eeMaHOBCKOM CNICKTPe H3-3a OTKJOHEHHS
paaukana or cayyasi cBs3u a mno Tyunnay. Ilpupemens -
YacTOThl JUIHHIL, OMNpeic/eHible KannGpoBKoi mo cnexTpy
N2O c¢ TouHocTbio ~10-% cM~!. Bece JHHHM COCTOSIHHS .
/2 pacwenaenst Ha 0,008 cM~! 3a cyer A-yasoenns.'
Onpezesentl KoseGaTesbHast 4acTOTa, BpallaTesbHble IO-
m - crosiiible B u D 1 KOHCTaHTa CHHH-OPGHTa/bHOrO B3aH-
7. 10./98/ woncictann. Buen, 1. T BT
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6 J1106. Pacuer  cnekTpa  KBapTeTHBIX COCTOSIHMIY
ABYXaTOMHBIX CHCTEM C Y4YETOM CNHH-OPOHTAJLHOrO B3aH-
‘Mmoneiicteus, Calculations of quartet state spectra for dia-
tomic species by INDO CI method 'including spin-orbit
coupling perturbation. Minaev Boris F,, Zahrad-
nik Rudolf. «Collect. Czech. Chem. Commun.», 1981;
N6, Ne 1, 179—193 (anra.) ,
Lnst MONEKYAAPHBIX  H303JICKTPOHIBIX cuergy, CF, NO,
O.t 1ccenyercss  cmektp HH3KO/1CH 3
it PaccuntniBaetest  mofloxKeHHe | SMCKTPOHHBIX
YQOBHeil 1 BCPOSITHOCTH : SJCKTPHYCCKHX IHIOJBHBIX Te-

pexoTnn 13 OcHOBHOrO, AyGaerioro, cocrosHus. Ilpm pac- |

4eTe _«pPOATHOCTEl MHTCPKOMGHHAUHOHHBIX pPagHALHOHHBIX
TNCPEXONOB  YYTCHO CHHH-OPGITANBHOC CMCIICHHE TepMOB.
Pacuer nmposesieH yNpoweHHBLIM MCTOZOM Xaprpn' — doxa
C ydyeToM HaJOXKeHHs KoHdurypaumi. Ilpusemen cmmcox
CMCIIIBACMBIX  KOH(QHTypalil, = SHEPriH BaJeHTHHX “op-
Onrtaieil, ko3¢. cmiH-opGHTANBHOrO CMEIIHBAHHS TCPMOB,
BEPOSTHOCTH PA3PCLICHHLIX H HHTEPKOMGHHALHONNLIX Nepe-
XonoB.. PaccuntaHa — MONSIPH3AWNS H3MYYCHHS KOMIONCHT
nepexona a*ll—X2I1 8 NO u "O* u mepexoma a*S——
X?II ‘B CF. TlpuBemcHb! KOHCTAaHTHl TOHKOrO pacuienacHus
ans coctosumit 2T u 411, - . " JI. H. Upauor
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21 B134. ®0TO3JEKTPOHHASI CMEKTPOCKONHKA NPH MHOrO- :

J dotonnoit nonnsauun CCLFz u CCLF. Hepburn J. W,

Trevor D. J. Pollard J. E, Shirley D. A,

Lee Y. T. Multiphoton ionization photoelectron spectro-

scopy of CCLoF; and CCLsF. «J. Chem. Phys.», 1982, 76,

Ne 8, 4287—4288 (aurJ1.) 4

Hamepens macc-cnektpsl (MC) noHOB H (OTOSJCKTPON-

Vi upie cnektpu (PIC) ¢parmentos, 0Gpas’OBAHHLIX —NpH.
:)/ a /} ) MHOroOTOHHOHl HOHH3AUHH (M®H) monekyn CClaF, (I):
/ » i CCI,F (II) nasepHbiM H3ayueHHEM C IJIMHOM  BOJIHB
1933 A. B oGoux cayuasx B MC me Obli0 0GHapyeHo.

WOHOB MCXOAMBIX MOJEKYJ, a OTHOCHT. COJepJKaHHe Ip.

wonos coctapuno aas 1 CF+ (1,0), CFCl+ (0,35), CCI+

4@ (0,15), C+ (0,03) u aas 11 CF+ (1,0) Clz*+ (08), CCI+:

(0,7), CFCl+ (0,6), C*+ (0,2). Ipu usmepenusix. ®3C

7 a f‘ne o6HapyKeno (OTOACKPOHOB C KHHETHY. SHEPrHsMi

7’-/ KM E>4 »B. OGa cmektpa cojepmar B 06aacT 2—4 3B
Ko/ie6aTeNbuyIo CTPYKTYPY, K-pas oTHeceHa K ABYXDOTQH-

X. 1983, /9 ¥ 2/



oft monnzauun moxexya CF u CClL Hs namepennpix ®IT
s CFE6l onpeaeneis—TIT-onI3aLiH 9,0 u 89 3B
H  CNEKTPOCKOMHY. KOHCTAHTH ~®.=0,223 u 0,146 3B,
‘WeXe=0,002 u 0,001 3B coors. Ha ocHoBe MOJIYYCHHBIX
pesy/bTaos CAeJaH BHIBOA, 4YTO B Ipouecce M®}H mose-
kyn 1 n 1l cHauana MPOHCXOIHT ueiitp. ¢oropparMenTa-
wHs, 3aK-poil caeayer AByx¢oToHHAs HOHH3ALHA o6pa-
30BaBIUHXCA MPOAYKTOB. =~ —~O0 EHKO

fa, 1



ot | /1983,

)pl2 H741. ¢oro§nexrpoun;iu CMEeKTPOCKONHS € Muoro-!

oTonnoii monusaumeit moaekya CCLF, u CCLF. Multi-|

photon ionfﬁﬁaﬁmﬁaﬁpcctroscogy ot CCLF,:

and CCL,F. Hepburn J. W, Trevor D. J, Pol-:

lard J. E, Shirley D. A, Lee Y. T. «J. Chem,|

Phys.», 1982, 76, Ne 8, 4287—4288 (anra.) {

C npuMeHeHHEM TEXHHKH CBEPX3BYKOBBIX MOJEKYJAPHHIX!

Vél {IyYKOB TOMYUCHBI JHEPreTHY.. CNEKTPhl (HOTOIJIEKTPOHOB,
‘/’ ‘ o6pasylolixcss B pe3yJbTaTe MHOTOQOTOHHOrO morJjolue-
uns razoobpasusiyvu Mosexyaamu CCLFz (I) n CCLF, (1)

N CAlun,7)
2 ey )
?./982,78,15/2 @



uanyuenuss ArF-nasepa (A=1933+4 A). Baxuoit ocoGek-,
HOCTBIO NPOLECCa MHOrO(OTOHHOrO MOTJIOUIEHHS MOJeKyJa-.
M I u Il sBasercss X (parMeHTauust NpH NOrIOWEHHH
yXKe nepBoro Ksanrta. Macc-CreKTPOMETpHY, aHaJH3 }HOHOB,
00pasyloUHXCcsl B HCCAEJOBAaHHOM Mpollecce, MOKa3ad, uTO.
OCHOBHOH BKJaX B ()OTO3/JEKTPOHHHE  CNEKTPH JalOT
‘pparmentet CF(B2A) u CCl.  Anaans  kosebaTeapHoit
CTPYKTYPBl CMEKTPOB MO3BOJILI ONpPeleHTb MOJEKYAAPHBIC
nocrostiible HoHa CF+(X'2+): 0,=1800%£40 cM~!, w.X,=
,=10%£10 cM~'. YTOouHeHH TaKke BeJHUHHB NOTEHUHAJIOB
nounsaunn Monekya CF u CCl (B 3B): 9,0+0,2 u 8,9+02;
COOTBETCTBEHHO. . . M. T.

)
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24 B296. Yucro BpamaTedbHbIH CHEKTP H CBEPXTOH-'
Kas ctpykrypa CF, M3yueHHble MeTOXOM Ja3epHOro Mar-
HHTHOro pesonanca. Saykally Richard J, Lubic,
Karen G, Scalabrin Artemio, Evenson
Kenneth M. The pure rotational spectrum and hy-
perfine structure of CF studied by laser magnetic re-!
sonance. <«J. Chem. Phys», 1982, 77, Ne I, 58—67

s (amra.) i

ﬂ. ﬂ HMamepenst CneKTpLl Ja3epHOTO  MAarHHTHOTO pe3oHanca
J AN YeTHIpeX BPallaTeJbHLIX NePexof0B H ONHOTO nepe-

Xona ¢ m3MeHenmneMm cmiHa B Mmosekyle CF (X2II) so
BHYTPHPE3OHATOPHOM IJIAMCHH MeTaH — (rTop. 3HaucHus.

mouiex. mocrosnublx CF: Bo=42196,35, D=0,199, Py=

=257,22, ¢o=083, Ap=—6,36, b=253, d=782, h=

=6657 (mI); g-daxropos  (X2IIy/2) — g1, =0,99989,'

g:=2,00196, g.=—1,81-10"3% g,=2,0-10-% napamerpos

CTC—a=698, b=253, c=—318, br=147, d=782, h=

=665.7 (Mru). OueneHBl TaK¥Ke NapaMeTPhl MAarHHTHOL
g, . i



CTC “(eM—3):  (1/r¥)= 940 10-2, |$2(0)]=0,236-10-2,.
{3cos? 0—1/r3) =—2,85-1 {sin20/r?) =7,02-10-2,
CpaBHeHue 3THX mm:rpanoa < JAHHBIMH st aToMa (hTo- |
pa TIOKa3LIBaeT, YTO HECNApPCHHBIY JeKkTpoH na 189% Jo-
KaJM30BaH Ha aroMe (¢Topa (;momlax CBﬁab YIIEpOa — |
_¢rop). . B. M. Koso6a ,

/Paﬂl

oro



F Onmuce 19956 /98%

M 12 0549. HccaenoBahue CBEPXTOHKON CTPYKTYpHI ‘ymc-
‘gh Bpamartenstoro cnexktpa paaukana CF meropom Jjasep-

o-maruuTHoro pesonaunca. The pure\rot-aﬁbnal spectrum
and hyperfine structure of CF studied by laser magnetic
resonance. Saykally Richard J, Lubic Ka-
ren G, Scalabrin Artemio, Evenson Ken-
neth M. «J. Chem. Phys», 1982, 77, Ne 1, $58—67

“(anrx.) i
‘ﬂ‘ ﬂ . MeTozoM J1a3epHO-MarHHTHOTO pe30HAHCa € HCMOMB30-
BamieM JasepoB ¢ onthy. Hakaukoii (ot COj-sasepa),
renepupyloutiix ia Boanax 556,9, 380,6, 6354, 304,1
117,6 MKM, HCCAGLOBaH YICTO BpPAlUATE/bHEI CNEKTp pa-
nukana CF, oGpasosaHHoro B (hTOPOMETaHOBOM INTaMEHH.
UWnentudiuupoBaHa CBePXTOHKAs CTPYKTYpa NeEpexoioB
c J=9/2—11/2, 3/2—3/2 u 5/2—5/2, R=3/2 B ocHOBHOM!
anekTpoiio-KosieGatenbioM cocrosmint X2II.  Omnpenesens:

R /994,18, v/%




3HaucHus BpAlIATeNbHONl M LEHTPOGEXKHO{ NMOCTOSNHBIX IHj
MIOCTOSIHHBLIX TOHKHX M CBEPXTOHKHX SIAEPHHIX B3auMoAeil- |
‘crBuit. [TosyueHHBle 3HaYeHHSt 3THX NOCTOSIHHBIX BMecTe |
C pesyJbTaTaMH HeIMITHDHY. PACYeToB MCMNOJb3OBAHH JUIS |
BHIUNCJCHHSI NapaMeTpoB, XapaKTCPH3YIOUHX pacnpejele-,
‘uie amekrponnoit mrotHocri B CF. OrmedeHo, uTo XHMHY.
rcBsi3b B_CF mmeer sameérubit _s-xapaktep. M. P. Axnen
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97: 14243w The far-infrared rotational spectrum of the'
CF radical. Van den Heuvel, F. C.; Meerts, W. Leo; Dymanus,\
A.  (Fys. Lab., Kathol. Univ. Nijmegen, 6525 ED Nijmegen,‘l
Neth.). Chem. Phys. Lett. 1982, 88(1), 59-62 (Eng).|
The rotational spectrum of CF in its ground electronic state was!
/ ' studied at ~1000 GHz by using a tunable far-IR source. Seven
/%a[qm ., transitions werc obsd. originating from the 2Iy2 and 22!
substates. The hyperfine and A-type splittings were resolved.;
The results were combined with' gas—phase electron resonance,

Q%W and IR diode laser spectra to det. all pertinent mol. consts. )

CA. 1980 9% 5@
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18 5243. - Bpawarteabhniii  cnexktp .papmukaasa CF s
AJHHHOBOJIHOBON HMH(PaKpacHoii 06JacTH. Heui?m.
van den, Meerts W. Leo, Dymanus A. The far-!
infrared rotational spectrum of the CF radical. «Chem.:
Phys. Lett.», 1982, 88, Ne 1, 59—62 (anru.) : i

B oGaacti 1000 I'Ty naMepen BpaliaTesbHHIT cnex'rp{

V[[“ﬂ . panukana = CF B OCHOBHOM  3JIEKTPOHHOM  COCTOSIHHH,
B kay-Be HCTOUHNHKA MHCMOJb3OBaH JHOMA, Ha K-PHit Ha-'
npaBasaH H3ayuenHe sazepa Ha HCN ¢HKCHpOBaHHOM ya-
CTOTH H MHJUIHMETPOBOE MNepecTpaHBaeMoe H3JyueHHe KJH- '
crpora. HaGmiofeno 4 BpallaTeJbHHX Nepexofa H3 COCTo- .
suus 21y, H 3 —u3 cocrosuus 2Il32. B kKaxaom nepexo-'
ne paspewena CTC, cocrosimas u3 4 Jauunii. Ilposeaen
aHaJH3 H3MepeHHON BpallaTeJbHON CTPYKTypH. Iloayuen-
HHC pe3yJbTaTH COBMeCTHO ¢ JAaHHHMH SIIP-cmexkTpos B
ra3oBoii ¢(ase M Ja3epHHX MHOJHHX CNEKTPOB HCMO0Jb3O-
BaHH JJs pacyera MoJek. moctosiHHHX CF B cocrosunu
X? (u=0): w~v,=1286,14639(24). Araa=T77.11. (1) _cM~". .

/988, /9, w78

!
|
!
1
l}



Ap, 000 =—7,94(22),  Bope=49197,031 (89), D=0,19870 |
(23), P=255,60(35), q=0,760(14), a=633(29), b=261 (6),
b+1/3c=195(18), d=772 (27), ¢=—200(61), h=663,5 .
(30) MIu ‘u cocrosmum ~ X2IT (v=1):  Ayp=1
=7646 (1) cM~!,  Ap, 044=—7,98(30), Boee=4165142
(17),_D=0,19629(56), P=253,6(1,5) MTw. C. B. OchH |
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4J1187. HccaenosanWe METOAOM CINEKTPOCKOMHH na-‘
3epHOro MaruuTHoro pesonanca panuxanos CF B obaactH
7,8 mkm, Vibration-rotation transitions in the CF radical,!
studied by laser magnetic resonance spectroscopy at!
78 ym. Gondai M. A, Rohrbeck W, Urban W,

Blanckart R, Brown J. M. «J. Mol. Spectrosc.»,
1983, 100, Ne 2, 290—302 (aur.) |

[TosyucHB! CHEKTPLL JIA3CPHOTO MarH. pe3oHanca paamka-,
nos CF, oGpasosaunbix B ajektpny. paspsae CFy, orse-|
yalomHX OCHOBHO{ moJioce paaHkaiaa B cocrosuuu X2IT,)
COOTBCTCTBYIOLIEM TOPSIYHM MEPeXOAaM I OCHOBHOI no-|
Joce, COMPOBOXKAAEMOil mepeXomoM Q=1/2—-Q=3/2. Psw,",
JHHH{I M3ydeH Ha YypoBHe J3MmGosckoro nposana. Ilpune-
JcHbl YaCTOTHl HCNO/b30BaHHBIX JHuHit naszepa CO; u 3na-
YCHHsI Pe3OHAHCHBIX Mar. moJieif, a TaKzke OTiHeceHHe Ha-
Gaoncnnpx pesonancos. C npuBJICYEHHEM JIHTEP. AAUHLIX |

b./98Y, 18, vY




TI0 JIa3CPHOMY Maru. pesoHalcy B AJHHHOBO.IL HK-06-,
JIACTI M HOJYYCHHBIX C NHOAHBLIM JasepoM onpeaeneHst’
TapMONNY. 4acToTa, napameTpsl AaHrapMOHHYHOCTIH, Bpa-
ATC/IbHBIE MOCTOSIHHbIC, KOHCTAHTHI KoJsie6arenslo-ppana-'
TCJLHONO B3aHMOJCHCTBHA H LEHTPOGEKHOro pacuienJe-,
HUSL 27151 paBHOBecHOit Komdurypaunn paankana. Ha6mo-
/ICHO CBEPXTOHKOE pacllen/ieHHe JHHHII,  cBA3aHHOC c
sapom F1°, i M. B. T.



9 1487.  Tlepexon a*Z-—X?I1 B CF. H3amepenue smep-!

THH TepMa H JJHHB CBSI3H MeTacTaGHAbHOrO  Jyopome-|

THaupuHa, The a*2-—X?I transition in CF. A “measu-:

rement of the term energy and bond length of a fluoro-!

methylidyne metastable. Grieman F. J, Droe-!

ge A. T, Engelking P. C. «J. Chem. Phys.», 1983,,

78, Ne 5, 2248—2253 (anura.) ‘

Brepsne waGmopann xoseGartesbHHe MNOMOCH (0,0) '

(0, 1) caaGoro wHTEDKOMGHHALHOHHOrO nepexoxa a'Z-—

XII paaukana CF. Onpenenens CNEKTPOCKONHY, MOCTOSH-

HHe cocTosinhs a'2=: To=28564+1 cM~!, By=13035+"

; =£0,002 cM~! n r;=1,3264-0,001 A. HsMepennsie Bemnun-
ﬂ /) ) HH XOpOLIO COIIACYIOTCH C AAHHWMH TEODETHY. pacuera,
4TO TO3BOJSIECT YTBEPKNATh CYIUIECTBOBAHHE NeEpeMelIHBa-

HHSL COCTOSIHHA a*Z— ToMbKO ¢ cocTosnusmu X2II u C3+,

Co3nanHe BHICOKOM KOHL-HH MeTacTaGHIbHbIX panHKanos

AOCTHI2JIOCh NIOCPE/CTBOM 9]€KTPHY. paspssa B cMech

CFy c HHepTHHMH rasaMu, npHuem HeGoblIe npHMecH!

NOCTOPOHHHX ra3os (wanp. N2) sddexkTHBHO paspymamy’
PanHKaH.

%‘ /ggg/ ’_/__A_?, A/\q ~ T A C“HPHQB:
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93: 152161q The a¢S--X2II transition in nuo'rome'thylidynei
radical: a gneasurement of the term energy and bond length of}

‘a fluoromethylidyne metastable, Clirloeman, 1 J.i: Droege, A, T

Engelking, P. C. - (Chem. Phys, Inst., Univ. Oregon, Eugene,'OR |

. 97403 USA). J. Chem. Phys. 1983, 78(5), 2248-53 (Eng).!

‘/ i uz The 1st observation is reported of the (0,0) and (0,1) vibrational:
. bands of the weak, spin forbidden a¢Z-X2I1 transition of the CF:
radical, Tho apectra, obtained in a I‘lowin: afterglow; yleld valuea for !

To, Bo, and ro of the a ¢Z- ntate of 28,684 & 1 cm-1,1,3085 *:0,002 "

cm-1, and 1,326 + 0.001 A, resp. The intensity distribution:in the |

rotational subbands is consistent with the mixing of the a 43- state .

redominantly with the X2I1 state and the uncharacterized C2Z+,|

his result is discussed with regard to previous calens, = i~ -c.o0 o

O
A 1883 95 w18

or
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16 5163.” Tepexon a‘S——X2I1 B_CF. Hamepenne Tepma|
SHEPrHH H AJHHB CBSI3H MeTacTabHabHOro (TOpPMETHAHAC-
Ha. The a*3-—X2II transition in CF: a measurement of
the term energy and bond length of a fluoromethylidyne
metastable. Grieman F. J, Droege A. T, Engel-
king P.C. «J. Chem. Phys.», 1983, 78, Ne 5, 2248—2253
(anra.) '
B cnexTpe mnocsecBeyeHHsl, BO3HHKAIOLIEM IpH npoxox\'-I
nennn cmeci CFy/He (1:70, posm=0,76 mM) uepes xo-f
JIOMHBI KaTOAHHI pa3psif, B o6nacti 3500 u 3665 A na-|
6a104aNHCh ABe MOJIOCHl, OTHECEHHBle K CNHH3aMpelleHHo-
My nepexoay a*S--—X?II monekynn CF. B kaxnoit nmoso-!
cé BHIeJIeHO TO HYeThipe KaHTa COOOTB-LIHX  Pa3iHYHBEIM)
BETBSIM BpallaTeJbHONl CTPYKTYPHl, TPH HHTEHCHBHBIX H'
ONHH MaJIOWHTEHCHBHBII. PacCuHTaH MOJEJbHEIl CIEKTp,
COOTB-LIHIT 3TOMY nepexony. IIpH pacueTe HCMNO.b30BAJHCH'
H3BECTHble MOJIeK. MOCTOsIHHbIE OCHOBHOTO 3JIEKTPOHHOrO!
COCTOSIHHsI, BapbHpYeMbIMH mapameTpami GObin To(a'Z-),
By ¥ nath nmapaMeTpoB AHMOJbHBIX MOMEHTOB MepeXoa0B.
pi=<4ZTo~|p|*MMe> B NpeanoJoKeHHH, uTo JHGO OO,
au60 06a COCTOSIHHSI B3aHMOJAGHCTBYIOT C 3JIEKTDPOHHBIM CO-!



crosinnem C2Z+ (no auHajoruu ¢ smosexynoit SiF «Can. J.
Phys.», 1973, 51, 634) (I), auGo B3aHMOJeIiCTBHE MPOHC-|
XOMHT C yyacTHeM G6JHM3KOJeXallero 4T1 coCTOSIHHSt H Tpex
2[T cocrosnuii (pacueTl METOJOM 4T1111—KB, Coll.
Czech. Chem. Commun., 1981, 46, 179) (II). 3uaueHus'
To, Bo u ro CF (a'Z) paBuul 28564 cm—!, 1,3035 cvu~!,
1,326 A. Tlpusenenst H oGCyXAeHBl 1Ba paGopa pi AJA
caysaes 1 u II. C SKCnEpHMEHTOM HECKOJbKO aydire co-
raacyercs pacueTHbiii cnekTp L. DKcnepHM. 3HaueHHe H3Jy-
yaTebHOTO BpeMeHH MKH3HH (T) ~2 Mc, OHAKO OTMe-
yaercsi, UTO OHO, BEPORTHO, 3aHHKEHO H3-3a TYyIIEHH: "
noTepb Ha CTEHKAX MPOTOYHOrO peaKTopa. 3nauenne T, Bbl-
wHC/eHHOe ¢ Hcnosb3oBammem 1, cocTaBasier ~14 Mc.
B. M. Kos6a
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11 111:’38 lliiﬂ. 'l"iésmnupnqecxue pacuers 3nékrp6nﬂo-i
ro crpoenusi  (TOpyraepoAHbLIX coepunennit CF u CF,.!
Xaarypuu B. T, Hcaamos P. I, 3i067ina T. C,
Mimakos Il A, Hlasiaypos B. C, Xanenn B. I1;
Kaszan. yu-t. Kasaup, 1983, 12 c. BuGauorp. 15 Hass.

(Pykonucs gen. 8 BUHHUTH 1 mioas 1983 r. Ne .:
Sl r. Ne 3569

I[IpencrassieHbl pe3y/bTaThl HEIMNHPHY. pacyeTa MoJjek

- JIeKy1
CF, CF+, CF-, CF; CF,*, CF,= mertonom Xapru—d)}:)-‘
Ka—PyTana ¢ GasncoM Poca M 3ur6ana, paciiMpeHHbM'
aBymst tHGPYy3HLIMA 3s- u 3p-dyukuuamu. AsTtopedepar:
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) TpB282. "Muxposoanosuit cnextp pamnkana CF. The:

microwave spectrum of the CF radical. Saito Shuji,

Endo Yasuki, Takami Michio, Hirota Eizii

«J. Chem. Phys.», 1983, 78, Ne 1, 116—120 (anrs.) i

C ncronbaopanneM MB-criekTpoMerpa ¢ Moayasiuuell ya-

CTOTH HCTOYHHKAa M 3,5-MeTpOBOil morJiomanomeit siueiiku B

oGaacti 1100—300 TTu u3MepeHbl BpawlaTeNbHLIE CIEKTPHI

pamukana CF B moacocrostunsax Iy, u 2l  ocHOBHOrO

SJIEKTPOHHOrO COCTOSIHHSA. Pajauxansl monyuanu nemocpenct-

5 WV; BEHHO B siueiike NoJ JefiCTBHEM TJICIOLIEr0 paspsiia uepes
CF; (0,017 mM) c mansimu goGaskamu CHF (7104 mm).

d¢p¢exr Ilrapka uamepsnn B suefie (40 cM) ¢ napax-

VL(‘ /) JICTIbHBIMH TIIACTHHAMH TNPH  CHHYCOMAAJILHON  MOAYJAIHH
. uacroroif 100 xI'm. HaGmonensl nepexoamt 3/2—1/2, 5/2—!

3/2 u 7/2—5/2 B cocrosmnu M2 u 5/2—3/2 u 7/2—5/2

B cocrostuui 3. Jlnst Bcex JHHHIT H3MEPEHO 3eeMaHOB-'

CKOE paculenieHHe NpPH HAJOMKEHHH MAarHHTHOrO MNOJSI Be-:

muunnoii 24 Te. Paccunransl BpawaTesbHble TNOCTOSIHHBIE, |

X.1983 /9 N/



NOCTOSIHHBIC A-yIBOEHHS, KBAaAPYNOJBHOTO B3aHMOAEHCTBIIS
W munosbHblt MoMenT paaukana CF. 3nauenust nocTosu--
nox (B8 MIm): Bo=42196,663, Do=0,1993, Apdd.=
=—3,7203 78, po=255,95, g0=0,69, a+ (b+c)/2=664,07,
a—(b+c)[2=T747,58, b=269,2, d=T792,17, a 705,82, c=:
=—352,7, n=0,645 . Onpenenensl BeJHUHHbI IITAPKOB-
cKkux casuros B mose A0 1000 B/cM. 3T BBIUHC/EHB 1UTAp-
KOBCKIG KO3(GHIUHEHTH A/ YeTbipeX KOMMOHEHT Nepexoad;
[=3/2—1/2. Tlonyucuusle pe3y/bTaThl CPABHHBAIOTCA  C|
nanHpMH crektpos TP, JHOAHBIX JIa3epHBIX CMEKTPOB M-
CICKTPOB JIa3ePHOrO MarHHTHOrO pe3oHanca B nanexoit UK-.
oGnacT. PaccyuTaHBl yCpEAHEHHBIC opGuTaibHBle M CIH-
HOBbIE PACIPC/eJIEeHHs HCCMAPEHHOTO JEKTPOHA B pajuka-
ae CF u B pamMKax IpoCTOil MOAeMH MO o6cysKeH Xapak-
tep csizn B CF. ~ C. B. Ocun

pcm
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98: 80775t The microwave spectrum of the fluoromethylidyne
radical. Saito, Shuji; Endo, Yasuki; Takami, Michio; Hirota, Eiz,
(Inst. Mol. Sci., Okazaki, Japan 444). J. Chem. Phys. 1983, 781
116-20 (Eng). Rotational transitions of the CF radical in both the
21h;2 and 2132 ground electronic states were obsd. in the region ie
to 300 GHz by using a source-frequency modulation microway.
spectrometer. The CF radical was geneqated directly in a free-spu..
absorption cell by a d.c. discharge in CF, contg. a small amt. of ).
fluoride. The rotational const., the centritugal distortion const., ané
the A-type doubling consts., as well as all 4 hyperfine couplir;
consts. a, b, ¢, and d of the F nucleus, were detd. with good precision
From the obsd. hyperfine coupling consts. the unpaired-electron spis
and spatial (orbital) distributions < (1/r3),, ({3 cos? x-1)/r3),, (sin:
x/r3., and (1/r%)0 were caled. and discussed in terms of a simple
mol. urbital picture, :

C.A. 1955, 95 N/0.
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N) 6 1402. MuKpoBoaHOBH cnektp panukaaa CF. The
|mpicrowave spectrum of the CF radical. Saito-SHuji,
ndo Yasuki, Takami Michio, Hirota Eizi.
«J. Chem. Phys», 1983, 78, Ne 1, 116—120 (aura.)
HccnenoBan. mukposoan. cnekTp paaukana CF, mnoay-
ICHHOro B paspslie NOCTOSHHOrO  ToKa uepes  CFy
BGausn wacror 124, 206, 215, 290 u 300 I'Tu ugentu-
(dHunpoBana cBepxToHKas CTPYKTYpa BpallaTesbHLIX Te-
PexoxoB ¢ J<7/2 OCHOBHOrO 31€KTPOHHO-KOJEeGaTebHOro
cocroanust X[y, u Xy, Onpenencnsl 3nauenns Bpa-
LIaTeJbHON H LEHTPOGEeXKHOI NMOCTOSHHBIX (Bo=42196,663,
Dy=0,1993 MTu), H NOCTOSHHBIX A-ynsoenns  (po=
=255,95, §o=0,69 MIn) u  nocTosHnbX MarHHTHBIX |
(BEPXTOHKHX B3aHMOAEICTBHII. .. M. P. Anues!

AL/l y

P. /93, 1S K6



> ~
: /983
[//L— 6 B1141. KoneGarenvno-spamarensupie nepexoast pa-:
Aukana_CE.__ucc/ienoBaHHbIE METOAOM CHEKTPOCKOMMI .a- |
3CPHOrO MarHWTHOro pesomanca npu 7,8 mkm. Vibration-'
rotation transitions in the CF radical, studied by laser !
magnetic resonance spectroscopy at 7,8 um.  Gon-;
dal M. A, Rohrbeck W, Urban W, Blanec-|
kart R, Brown J. M. «J. Mol. Spectrosc.», 1983, 100, |
Ne 2, 290—302 (anra.) :
MerooM Jn1azepHoro MarmmTHOro pesonanca mecaeoBal
psA NEPEXONOB B KOJCGATe/bHO-BPALLATENLHOM ~cneKTpe |
pamnkana CF (X2IT). Tlpusesena Gaok-cxema JIMP-crext- |
&ll/) > pomerpa ¢ CO-aasepoM. Pagukannt CF oGpasonmizastics |
npu npoxoxaennu cMecu CFy B He mmm Ar uepes MB-
paspsi1. OT™eyacTess, UTO MHTEHCHBHOCTb ciritana CF citin-
1O 3aBICHT OT CKOPOCTII NOTOKA ra3a BHYTPH ONTHY. siyeliKN
H ONTHMajbHA NpH HaHBLICWell CKOPOCTH (aap.. Pcp,=:

=0,017 MM, Pue=045 MM, Posw=05 my). Momumo |
CHJbHLIX PE30OHAHCOB, COOTBETCTBYIOUIX NCPEX0xaM M3/0— |
Ms/2 dynnamentanshoii noaocs ( ~1286 cm-!), nabmoga-:

y / - o e

X./98Y, 19, VG




VIHCb MaJIOHHTEHCHBHBIE ~«IepeKpecTHbie» nepexoasl 2[13,—
2Iy/2 1 ropsuue mojochl. B moutH Kakaom nepexome yaa-:
socb paspewHts CTC no 'F. Ilpuseseno mnonoxenue M
OTHeceHHe HaOJalofaeMblX nepexofoB H Komnoneutr CTC.|
IMonyuenst caen. auavenuss moa, mapamerpos CF(X2I1) u3’
cnektpa MK JIMP .(eM~!'): ©,=1307,9925, w.x.=11,0711,
B.=1,416718, «.=0,0184257, D,=6,57-10-%, o 1=0,6491.
3HaueHHst OCTaJbHBIX YKa3aHHBIX HHXKe MOJIL. MOCTOSIHHBIX
(HKCHPOBAJHCh B COOTBETCTBHH C pe3ysibTaTaMH (nmy0.1MKye-
MBIMH OTJeJabHO) aHanu3a cnektpos ' panekoro HMK-JIMP
.pe3onanca CF(X*1) (B cMm~!): A,=77,5219, y=0,49-10-3,
p+2¢=8590-10-3, ¢=1,98-10-5,  /,,2=0,0249,  h3js="
=0,0222, 5=0,90-10-% d=0,0264, g,=200196, gv.'="
=0,99975, g,=643-10-3, g,=—2,15-10~, ge—grf =i
=3,037-10-3, g,° =—0,7-10-5. Moa. napamerpsl vo, Ao,
da, Bo u Dy comoctaBiieHbl co 3HAUEHUSIMH, MONYYCHHBIMH |
u3 anamnsa cnexrpos CF(X2IT) B adnexoit MUK-oGnactu u-
NOMyUCHHBIMII  MCTOAOM  NOJIYNPOBOAHHKOBOIl  J1a3epHOIt |
CIeKTPOCKOMHH. : B. »M. Koso6a

-0
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19 B1187.  Hsyuenne - MeTOAOM (hoTo3NeKTPOHHOI
CMEeKTPOCKONHH OCHOBHOTO .-cocrosiina CF+ wuepes npo-
uecc uonmusaunn CF+(X'Z+) «CF(X2[1). A photoelectron’
spectroscopic study of the ground state of CF+ via the
ionization process CF+*(X!Z+)«CF(X?I). Dyke J. M,
Lewis A. E, Morris A. «J. Chem. Phys.», 1984, 80,
Ne 4, 1382—1386 (anra.) - .-

H3mepenbl (HOTO3JMEKTPOHHBIE CNEKTPH C BO3GYKAeHHEM
He-Io monekya CF, noayyaeMbiX npH B3aHMOAECTBHH
atomapuoro ¢ropa (MB-pa3psa) c¢ auerambmernioM, aue-:

u‘{ﬂ " TOHOM, aLeTOHHTPHJOM: HJH - aueTHacHoM. HanGonee unten-'
CHBHBIIl CMEKTp MOJYyYeH NPH HCMOJb30OBaHHM aleTasbAeri-.
na. B cnexktpax HaGaiojanach OfHA NOJOCAa C pa3pelleH-
HOii Kosie6aT. CTPYKTYypoii, oTHeceHnas K mnepexoay CF+-
(X'2+) «~CF(X?I) (anexktponnas xou¢urypauus CF(X2-
II) 10%202306%40%1n'50%2x'; 3nauenHs annaGaTHY. H . Bep-

/7 THKaJLHOrO MOTEHIUHANOB HOHM3auHH _ Mojexyas 9,113
= #0001 1 9,55+0,01 3B coots., 0, (CF+, X)=1840+

X /98Y, MG nie S LE[T) un.



. =30 e, r.(CF+, X) =1,148+0,005 A). Bumnoanen He-
sunupry. (ACCIT)  pacuer (mpH re(CF, X)=12719 A,

meron ATMOL) BepTHKaJAbHbLIX MOTEHIHAJOB HOHH3AIH
(BITM) CF(XII). 3nauenns BITH c yuerom Koppeasl.
X1 Z+—-9.80 3B;

nonpasku: (27)~!, cocroanne HOHA
(50)~, .31, T 13,19 u 17,33 sB: (1m)-!, 32+, 3A, '3- n
33~ 1A, 13+ —coots. 17,97; 18,33; 18,65; 18,67; 19,51 3B.
B nstu toukax (uurepsan namenenus re(CF, X) 0,1 A)
paccuntanst noansie CCIT-sneprii 1 noayueHbl 3HAUEHHST '
re(A) 1 @c(cM~!) Ana CF(X?)—coots. 1,2594 m,

1398 (okcmepu, suauenme 1308  oM~); CF+(X'Z%)
11351 u 1079; CF+(a’l) 11948 u 1744, B. M. KooGa

sure -
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10J1322.  HccaepoBaHHE OCHOBHOrO COCTOSIHHS MOHA
JVF+ B uonusauuonnom npouecce CF+(X'Z+)<«CF(X2)
MeTonom (hOTO3NEKTPOHHOM cnekTpockonuH, A photoelect-|
ron ‘spectroscopic study of the ground state of CF+ via
the ionization process CF+(X!Z+)<«CF(X2I). Dy-
Re J. M, Lewis A, E, Morris A, «J. Chem, Phys.»,
1984, 80, Ne 4, 1382—1386 (awurax.) :

IMonyyen Hel (58,4 HM)-hoTo3/eKTpOHHEIT cnekTp pa--;

npkanos CF(X?I) B rasoo6pasnHoM GOCTOSHHH. Obpaso-

Pduue paaMKaJoB NPOHCXOAHIO NPH CMELIHBAHHH aTOMOB
C mapaMi aueTajbjeriia B PeaKkTope, pacHoNOXKeHHOM'
B6aH3K o6aacTH HoHu3auuH. IIpu o6bscHeHHH cnekTpa wuc-
0/Ib30BaHBl pe3yabTaThl pacueros ab initio. B cnextpe’
§pucyrcmyc~r TOJILKO -OAHa [M0JOCa € XOPOIIO pPa3BHTON
" KoJ1e6aTenbHON CTPYKTYpPOii, OTHeCCeHHast K n'omlsaunou-,

[/ unim nepexomam B cucreMe CF(X2T)—CF+(X!'2+). Apua-
() GaTHy. § BEPTHKaJbHble MOTEHUHAaJbl HOHH3ALHH COCTABJS-

fh./98Y, 18,

ot (8 3B): 9,IT£0,01 1 955F0,0T cooTsercTsenno. Ana-
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S RONCGATENBHON CIPYKTYPE TIUSBOANA _aBTopaM onpe-
JIeJTHTb TakKe MOJIeKy/nsfpHble  KOHCTaHTH ~ HOHa CF+-
gX’Z‘f): 0e=1840+30 cM~! 1 re=1,148+0,005" A —Pe=
yJAbLTaTH COTIOCTaBJAeHbl C AAHHBIMH APYFHX ABTOPOB AM
GTOPHAOB 3/1eMEHTOB NepBOro pfAAa, MOJYUCHHBIMH TAKHKE
MeTOo0M (OTO3JIEKTPOHHON  CMEKTPOCKOMHH. bubn. 42.

U U it
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100: 111611c A photoelectron spectrolcopic study of the ground
state of fluoromethyliumylidene ion via the ionization process
nuorometVliumyhdone ion (X1Z+) < fluoromethylidyne (X2II).
Dyke, Lewis,- A. E.; Morris, A. (Dep. Chem., Univ.
Southampton, Southampton, UK 809 5NH). J. Chem. Ph},s 1984,
80(4), 1382-6 (Eng). e CF(X2I1) radical was mvestlgated by UPS
and ab initio MO calens. Only 1 band was obsd. and it was assigned’
to the ionization CF *(Xlz+)-CF(Xm) For this band, the adiabatic|
and vemcul ionization potentials were (9.11 = 0. 01) and 9.55 % 001)
eV, resp. Anal. of the vibrational structuré in this band allowed w.|
and re for CF+(X13+) to be detd. as (1840 # 30) ¢m-! and (1.148

0.005) A, resp.  Comparison was made wlth olher llt-mw dmt |
ﬂuondeu that have also been studied. . ...~ Sl s

0@ (£ (YL g 46/
e.A-/68Y, /oo, n 1Y
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100: 164701p The electronic spectra of CF,AIBr, GaF, and |
8iFz. Griffith, William Bryan, Jr. (Ohio State Univ., Columbus, OH
43210 USA). 1983. 246 pp. (Eng). Avail. Univ. Microfilms Int., !
Order No._-QAB{OOZM.‘_EEgE_ Biss. Abstr. Int. B 1984, 44(9), 2766. ;

(71 autng)
Jueciymayu |
Pn @'#t*, Sihe
e. A 198Y, 100, ¥ 20
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\ 8B1035. Pacuerst meromom  JIBM-X, ontHuecKHX
NMEKTPOB, NOTEHUHANOB MOHM3AUHM WM_CPOACTBA K 9MEKT-:
ony pannkaios CF, CF, CF3; C.,F u CiFo. DVM™ Xg |
calculations of the optical spectra;—fonizatiomr potentials,
and electron affinities of- the CF, CF; CF; C.F and1
C,F; radicals. Gutsev G. L, Zyubina T. S,
«Chem. Phys.», 1984, 83, Ne 1—2, 89—95 (aur..) i

 CnHH-TIOJIAPH3OBAHHLIM JHCKPETHBIM BapHal. Xg-MeTo-;
noM (OBM—Xq) B ABYXsKCNOHEHTHOM G6a3nce cJeiite-:

POBCKHX (YHKUHIT NpOBeAeHHl . PpacueThl 3/IEKTPOHHOTO;

a/@{,m _9/} crpoenus - panukanos CF, CFy CF; C.F u C;F.. B npH-|
GMiXKeHHH INepexXONHOro, COCTOSHHSA IS KaXAOro pajH-

KaJja BBIYHCJEHBl MNOTeHUHaJn HOHH3auuu (ITH) Ba-‘

AL ”) e JICHTHBEIX 06OMOYeK, SHeprHH onTHy. nepexoxos (OI1) u:

cpoactBo K anektpony (C3). B pesyabTate koMGHHNpO-|
BauHsi Aaunbix pacyeroB ITH m smeprnit OIT, nunonuen-‘

@ HbIX JUISl PasJIHYHBIX YHCEJ 3aNOJIHeHHS OTKPBITHIX 060-\
@ JIOYEK, OflpefesieHbl CHHIVIETHBlE M TPHIUICTHEIE COCTAD-!
asiomue TTH u_ay6aer-KBapTeTHBIC | pPaCIenIeH s SHepruji |

X-198Y, 19,58



BO36YX/ACHHBIX COCTOSIHHIt, SBAAIOUMMXCH KOHEUHBIMH CO- |
crosiuusMi . pacemorpennbix OIl. Pe3yibTaTel  pacyeros
I n OIl Xopowo coriacylotcsi ¢ AAHHBIMIL HEIMITHPHY. |
pAacucTOB M C M3BECTHLIMH 3KCmepuM. Aauupiyu. Huswie
OIl B CF u CF, 06yc/I0B/eHbl 3ACKTPOHHLIMII MePeXoiaMH |
¢ MO nenogenennoit napst C na MO nenogeneunnoii mna-
pot C s-tuna. dueprus aroro OIl ymeubwaerca B paay:
CF, CF,, CF;, n B paaukane CF; nuswiy OIl cTaHOBHT- |
csi- mepexop ¢ MO nenozenennoii napst C Ha  pasphix-:
asowyio MO 7 a;*. M3 Bcex pacCMOTPEHHBIX.paflKaJoB
ronbko B CFy n CoF 3navenns C3D monoKHTEJbHBI H CO-
crapagior 1 u 2,2 3B coors. Penakcau. BKIagbl Aas pa-
nukanos C.F u CFs cocrapasior 2,8 u 4,7 3B aas IH.
u 1,5 1 42 3B ana C3 coorBeTCTBEHHO. H. A._Tonoab:
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51129, ~ Pacuerhl ONTHYECKHX CMEKTPOB, MOTEHUH2I0B
MOHM3AUMH M CPOJCTBA K NCKTPOHY pajHKaNOB_CF, CFy

CFs, C;F_n_C;Fz mpi nomom IBM Xa. DVM. Xo cal-

Cmprerive, 7,

&, e
&

culations of the optical spectra, ionization potentials and
electron affinies of the CF, CF,, CF;, CoF and C,F, radi-
cals. Gutsev G. L, Zyubina T. S. «Chem. Phys.»,
1984, 83, Ne 1—2, 89—95 (aura.) , !

CrifH-no/IiPH30BaHHLIM JIICKPETHO-BApHAL. MeToxoM Xa
(IBM Xa) c ucnosnb3osanneM 2-3KCNOHEHTHBIX "6Ga3HcOB'
opGuTaJeif C3TCPOBCKOTO THNA PACCUNTAHO  3MEKTPOHHOE
crpoenne paaukanoB CF, CFz, CFs CoF u CoF,. B npu-
O.THZKCHHI MCPEXOAHOrO COCTOSIHHSL ONPEAC/ICHE NOTCHIHAJbL
HOHH3ALUH, SHEPTHI ONTHY. NCPEXOAOB M 3HAUCHHS CPOA-|
€TBa K /ekTpony. Ha ocHoBanmn eamunn noamoit snepri, |
COOTBETCTBYIOUIHX CAMOCOr/IACOBAHIBIM PCUICHHSM AJS pas-|
JHYHBIX unces_3anonenust MO _oTkpbITOlt 0Gosouxki, npu-

gb./98Y, 18, WS~




- A

OJZKEHHO HCC/IENOBAHA CTPYKTYpa MYJbTHIUIETOB BO3CYk-
JACHHBIX I THOHI30BaHHBIX COCTOSIHHIT. Pe3y.bTaThl pacuctoB
-Hepritii Nepexoj0B i MOTCHLHAIOB HOHH3ALHH XOPOMIO Co-
T1IACYIOTCSl € OKCMePHM. AaHHBIMH. ITonoHT.  3HaveHust
<pOACTBA K 3J1cmpouy nosayuexnnsl TopKo aast CF; (1,0 3B)
u GF (22 3B . B. 3aiiuenckuit-

¢
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1 100: 68897x DVM Xa calculations of the optical spectra,:
jonization potentials and electron affinitics of the fluoromethylidyne |
CF), difluoromethylene (CF3), trifluoromethy! (CFs), fluoroethynyl’
C:;F) and difluoroethenylidene (C:F:) radicals. Gutsev, G. L.;!
Zyubina, T. 8. (Inst. Chem. Phys., 142432 Chernogolovka, USSR),!
Chem. Phys, 1984, 83(1-2), 88-95 (Eng). The electronic structure’
of a no, of the fluorocarbon radicala CF, CFy, CFs, C.F and CaF3 was
caled. by the discrete-varlational X@ method withima double-zeta
basis. A good agreement between theor. and cxptl, data was:
obtained in all the cases in which a ccrrect comparison is possible, A;
) €, W~ method for the evaluation of the av. energies of the quartet-doublet

itti tems having an unpaired electron is suggested in the’
A splittings for sys ggested in the’
//&M . o

« framework. .

@f)é]’/ggy/ __{_D_D_//\/X
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20 B1055. J BM-X, pacueTl MOTEHUHAJOB HOHH3AUHH
panukanos CF, CF; CF; C;F u CoFo. Fyues I. JL,
3p6una T. C. «Mas. AH CCCP. Cep. xum.», 1984, Ne 6,
1330—1334 ‘

IlHCKpeTHO-BapHAUHOHHEIM Xo-METOAOM B JIBYX3KCMO-
HenTHOM G6a3nce KJeMeHTH NpOBefEHH CHCTEMAaTHY. pacye-
TLM#WMMp JIEPOAHBIX  pa-
ankanos CF, CFy, 3 CoF n CoF,. Ilonyyeno xopomrce
corsnacHe—paccyfiTanRX H dKkcnepHM. [IT HOHH3auuH BO
BCex cayyasiX, B K-PHIX BO3MOXXHO KOPPEKTHOE COMNOCTaB-
JeHue. .. . ... Apropedepar

M0 ‘



1951069. JBM—X, pacueTsi SHEPriii  ONTHYECKHX:
Nepexofo0B H CpoacTBa K 3aekTpony papukanos CF, CF,,
CF3, CoF u CF,. T'yues JI: JI, 3w06uuT T, B 5
<Teéop M. sKcmrepnM. XHMHs», 1984, 20, Ne 2, 141—147

Cruu-noNsipH3OBaHHBIM  AHCKPETHO-BADHAUHOKHEIM  Xo-
MetopoM (IBM-X,) B AByXsKcIOHeHTHOM Gasiice caeit-
TEPOBCKHX OpOHTaNCii paccyuTano 3JIeKTPOKHOe CTpOEHHE

paaukaios CF, CF,; CFi;, C,F n CoFo. B pesysbrate

> KOMGHHHDOB2HHS DPE3YbTATOB HECKONBKHX DacYeToB - sHEp-. -

A > L I
/Q(/ZZ/}L THH OAHOSJEKTPOHHLIX BO30YKAeHHIT B CIHH-NONSPH3OBAH-/
HOM NPHOJHIKEHHH ONpejeseHbl BeNHUHHBL CHHIJIET-TPHI-:

24 o -
W?W/w/ JACTHHX pACIMEneHHIl SHePruii HOHM3AWHH I AyGaeT-KBap-

TCTHBIX pacllenJieHHil 3Hepruii ontHu. nepexoaoB AJS HC-

j’ / dg’ C/ICAOBANNLIX CHCTCM, MMEIOWAX OXAMH HECMAPEHHBIl SJCKT-
) fe, &) POiL: JLAA_ KaiA0T (TOPYTACPOANONO. pakikana phlicae:;

. “_
X./98Y /9, n /G




Hbl JHNOMblibie MOMEHTH H- B NPHGJIHMKEHHH MepexoAHOro
COCTOSIHHS PACCYHTAHBI BEJHYHHBI CPOACTBA K -3JIEKTPORY.
(C3). B panukanax CF, CF; u CoF; CO siBasieTcs oTpHi.:
BesHunHoil 1 cocrasaser —O0,7, —0,8 w —5,6 3B cooTB.!
Orpun. nouwt CF3— n CoF— aBasiores cTaGHAbHBIMH - !
cooTB. 3nayenus C3 cocrasasior +1,0 1 +2,2 3B. Cy-,
uectBenHoe yseanyenyde Cd B CoF no CpaBHeHHio ¢ C3;
"CF; o0bscleno Jgokanusanueiit MO HemozeseHHOil napbl B’
CoF npeumywecrsenno na arome C, B To BpeMsi KiaK.
cootB. MO B CF; comepxur 3aMernuii Bkaax or AO
.atomoB_F. . e . ... K. A Tonob.
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1 7197. HOBM—X, pacueTnl SHCPTHii ONTHYCCKHX nepe-
X0n0B H CPOACTBA K ajekTpony papukanos CF, CF, CF;, -
.CoF n CoFo. Tyuesn JI. JI, 3w6nua T. C. <Teop o
3KcrepHM. XHMmua», 1984, 20, Ne 2, 141—147

pociem '
7R U @ @
vnmnect. ,
NAERGHS #5)
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© 366(81), ae = 0.018 947(96), D, = 6.179(17) X 10-6; in cm- unit and r,

Jn Dsgss)

103: 112486q Diode laser spectroscopy of ﬂuoromethy!iumylidene.
Kawaguchi, Kentarou; Hirota, Eizi (Inst. Mol. Sci., Okazaki, Japan
444). J. Chem. Phys. 1985, 83(4), 1437-9 (Eng). The fundamental
band of CF* in the X'S+ state was obsd. by IR diode laser .
spectroscopy with magnetic field modulation of the d.c. discharge
plasma. The CF+ ion was generated by a hollow cathode discharge in
a mixt. of CFy and H. From an anal. of the obsd. spectra, the
following mol. consts. were obtajned: v = 1766.8589(9), B. = 1.720

= 1154 272(35) A, with 3 std. errors in parentheses.
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158 B1243.  MonynposoxuukoBas Ja3epHass CNEKTPOCKO-

nus CF+. Diode laser spectroscopy of CF+. Kawagu-
chi Kentarou, Hirota Eizi. «J. Chem. Phys.», 1985,
83, No 4, 1437—1439 (aurs.). Mecro xpanenns ITIHTB
CCCP )

Ha noaynposoannkosoM nazepiom CeKTPOMEeTpPe MeTo-
JAOM MOAYJALUHH NJa3Mbl pa3psifia NOCTOSHHOTO TOKA MAri.
noJieM H3MepeHa BpallaT. CTPYKTYpa (yHAAMEHTANbHOM
nonocet B HK-cnekrpe norsouenns CF+(X'=+). Houm
CF+ nonyyanuce B paspsanoM HCTOuHIHKe ¢ NOJIBIM KaTo-
Aom corepxkaweM cmech CFy u Hp. 3nauenns AG,, pas-

Vél‘ﬂ' HOBECHEIX MOJIEK. NMOCTOSIHHBIX Be, 2., D. (B eM™!) u R,
(8 A): 1766, 3589; 1,72037; 0,01895; 6,18-10¢; 1,15427."
PesynbTaThl conocraBieHbl ¢ AaHHBIMH TMOJIyYEeHHBIMH Me-
.ToaoM ®3C H AaHHBIMH HeIMMHpHY. pacueros. B. KogGa

‘ X-/98F 19, ~8 ©
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Rademann /5., Foekims H=W.
Bawing /’LZ&@Z H.,
AP 5. Phys Chem., 1985, 89,
/\//C JYsG-396Y.
@
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¢ 104: 78331u Absolute partial and total electron impact jonization’

cross sections for carbon tetrafluoride from threshold up to'

180 eV. Stephan, K.; Deutsch, H;; Mark, T. D. (Inst. Experimentalphys,,

Leopold Franzens Univ., A 6020 Innsbruck, Austria). J. Chem. Phys.!

1985, 83(11), 5712-20 (Eng). Electron impact ionization of CF¢ was'

studied as a function of electron energy from threshold up to 180 eV.:

A double focusing mass spectrometer system with an improved

electron impact ion source was used, alleviating the problems of ion

extn. from the source and the transmission of the extd. ions through'

the mass spectrometer system. Abs. partial ionization cross section

) functions for the prodn. of CFs*, CF2+, CF+, C+, F+, CF32+, and CFy2+i

4 = in CFs were detd. In addn,, the total (and the counting) ionization

/ é cross section functions of CFs was detd. (summation method) ang'
; was compared with calcns. based on classical and semiclassical bin

encounter approxns. By using nth root extrapolation ionization'

energies of the following doubly charged fragment ions were derived:'

AE(CF+) = 41.8 = 0.3 eV, AE(CF2*) = 429  0.3.eV, and

Al-]l(?l-‘z’:g = 52.1 £ 0.5 eV. dln accgrdhunce with previous results, no

A stable CF4* parent ion was detected, however, a metastable dissocn '

72 process CFy** — CFa* + F was obsd. e dlssocﬂ-‘

X e
C.A./986,/0Y, w10 e Of
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: w Spectroscopic properties of fluoromethyliumylidene!
((!.250.) lggfc‘:lnwd' by SCE‘I,’-(II)EPA. _qutschwinu. l’t“!t'l‘ (Fucl‘lhur.]
Chem., Univ. Kaiserslautern, D-6750 l\ulS(‘lsl.’!UtC‘l‘H, ,l"('-d. Rep. (-cr:).;
J. Mol. Spectrose. 1986, 120(1), 23-7 (hng)‘. . The near-equil,'

otential and ¢lec. dipole moment curve of CF' was caled, by
CEP-CEPA wsing a basis set of 66 contractet G
orbitals. The calvd. spectroscopic consts. are on govd nen
very recent expll. values. The diptle moment Gf 1ECuFs iy the

1o state is ~1.168 D and the absotpiion and strength
wisastional ¢ i Satm tem Y at oy K, y

m&/ ‘ /a Wﬁ}d the 1-10 vibrational transiton is 83

C.A-/986, 195, v O

aussian-type
agreement with!



e /986

6J1137.  Cnektp aanunomoanosoro HK-nasepuoro mar-’
HHTHOrO pesonanca paaukaida CF u onpepenenne napa-
MeTpoB ocHoBHOro cocrosmus. The far-infrared laser mag-
netic resonance spectrum of the CF radical and deter-
mination of ground state parameters. Brown John M.’
Schubert Janette E. Saykally Richard J., Evenson Ken-
neth M. «J. Mol. Spectrosc.», 1986, 120, Ne 2, 42]—434
(anrs.) Mecro xpanennss TTIHTB CCCP
IMonyuerst cnektper aamunosoan. UK-nasephoro warm.
pesonanca 0O0pa3oBAHHOrO- peakiHeil CH,+F paaukana
‘!ﬂ) CF Ha mJHHAaxX BOJH TIeHEpPaUHH B HHTepBajse 117—
657 MKM, uyacTb M3 KOTOPHIX o6ecrneynBaeT Mepexonsl Mex-

% /98%, /8, #6



Ay cucTeMaMmH ypoBHeli B cocrosuusix Il 213/, Tlpu-
BeJeHbl 3HAUYEHHs DE3OHAHCHBIX Maru. moJeit ans M-kom-
nokent nepexogoB ¢ SM=0, =1 u HafiflenHbie MO STHM
JAHHBIM YACTOTHL B HY/IEBOM TNOJE AJAA BPALATEJBHBIX Me-:
pexoioB. B amanuse CMeKTpOB, NPOBEAGHHOM AJs THNA,
cBsizn a no 'ysay, HCNOJb30BaHbl JIHTEP. AAHHBIE MO MHK-:
pososn. norsowennio n DIP. Hafinennas peauunna CIiH-,
opGuranbioro pacueniesns 77,19692 cM—! cyllecTBeHHO
TOuHee noJyuenHoii panee. Ilpusesen HaGop napaMeTpoB
painkana B ocionom cocrosmmi v=0. OGcyxpalorcs
H3MepeHHBle 3HaueHHs g-(aKTOPOB H NapameTpoB CBepX-
JOHKO# CTpyKkTyphl. Buba. 26. M. B. T.
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" 7J1183.  Jlazepuas cnekTpockomusi KojebaTesqbHO-BO3-

6yxpennoro CF+ moayJsuuei ckopocTH, OnpepeneHne

MoseKynspudil notenunanshofl ¢yukumu. Velocity modu-

lation laser spectroscopy of vibrationally. excited CF+.:

Determination of the molecular  potential  function.

Gruebele Martin, Polak Mark, Saykally Richard J.:

«Chem. Phys. Lett.», 1986, 125, Ne 2, 165—169 (aurn.) '

MeTonom Jaseproit cmekTpockomun  Hecqeposan  MK-

cnekTp norJouieHuss B oGnacti 1550—1850 cM—! rasoBsoit

cmecH He/CoFg B ycJ0BHSIX 3JIeKTpPHY, pa3psifia, NMpOMOAY-

JuposanHoro ¢ uacroroit 30 xIu. Jnst ocHoBHOI KoseGar.:

monocst v=0—1 u psna ropsuux mosoc (R0 V=6—7)

a /) uona CF+ c¢ Tounoctbio 0.003 cM~! H3MepeHB MOJNOXKEHHS'
Al 56 BpamiaTesqbHBIX JHHHIA. B npuGmmxenun JlanxaMa onpe-
ZeJieHBl TIapaMeTphl MOJICKYJSPHOrO TMOTEHLHAJ a, PacCuH-|

TaHb 3HAYeHHS] TapMOHHY. YacTOTHl H MOJIEKYJSIPHBIX MO-

CTOSIHHBIX 17151 paBHOBecHoit KoHdurypaunu. Ilpeacrasiens .

ouenkH BpamatensHoii (650 K) u  KoseGaTeabHOR
200 K) 1-p CFv'*‘B YCJIOBHSIX 3JeKTPHY. paspsna. B. K.

D 1986, 18 NF -
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1554391,  JlaszepHast CNEKTPOCKOMHS C  MOLYAsILHeN
CKopocTH KoseGatenbHoBo3Oyxaennbix nonos CF+. Onpe-,
nenenne GYHKUHM Moaekyaspuoro motenuuana. Velocity,
modulation laser spectroscopy of vibrationally excited
CF+: determination of .the molecular potential function.!
Gruebele Martin, Polak Mark, Saykally Richard J.|
«Chem. Phys. Lett.», 1986, 125, Ne 2, 165—169 (anrx.)

MetogoM J1asepHON CHEKTPOCKONHH € MOAYJsUHeR no|
CKOPOCTH MPH HCMOJBb30BAHHH AHOAHLIX J1a3epoB B 06.a-
cth 1550—1850 cM~! m3yuensl mepBHle LIECThb KoseGaTenb-|
HO ropsiynx mnosoc HoHos CF*, x-pwie noaywann mpu!
paspsne B cMmecn 1,8 Topp He u 0,05 Topp CoFs Ha ua-|
crote 30 xI'u. Ha ocnopanun ananusa 56 aumuit CF+,
00TB. BceM KoJse6aT. mepexoxaM oT v=0--1 po v=6—7!
npeneseHsl MoJek. mapamerpnl CF+. Tlpupepcnn Bem{-[
4yHHB 3THX mapamerpoB aias CF+ u B3aThe 3 JuT. nay-;

6654: 1308,1 w.x, 13,2298; 11,10; B, 1,7204176; 1,416704;!
a. 0,0188228; 0,018419; vy, 0,0000407; 0,00011; r,—:

0 _*Hue ans uefitp. Monekyan CF cootB. (cM~!): o, 1792,

2
X986, 19 NI

=1,1542551; 1,271077 A. Coraacko oueHKaM Bpawar. y
KoseGaT. pacnpelefenui, Bpamar. T-pa CF+ B pnasye
pasua ~650 K, a kone6ar. T-pa ~5200 K. B. E. Ckypar
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' 104: 176911c Velocity modulation laser spectroscopy of vibra=!
tionally excited fluoromethyliumylidene (CF+): dotermlnntion§
of the molecular potential function. Gruebele, Martin; . Polak,
Mark; Saykally, Richard J. (Dep. Chem., Univ. California, Berkeley, !
CA 94720 USX). Chem. Phys. Lett. 1986, 125(2), 165-9 (Eng)..
The lowest 6 vibrational hot bands of CF+ were measured in a!
He/C:Fs discharge by velocity modulation laser spectroscopy. - ‘Al
total of 56 transitions were fit to the Dunham expansion for v = -7, -
vielding the parameters: w. = 1792.6654(18), B, = 1.7204176(75), Yao'
= ~13.22968(54), and Do = 62086(30) cm-1. The rotational temp. of;
/[' /0 ©) 0) CF+ in the plasma is ~650 K, and the vibrational femp. is ~5200 K. |

. /1956, 164, w20 ®



&[ 5177. Heamnupuueckne HUK KB NoTeHlHAIbHbIE KPH-

e, IMMOJbHbIC MOMEHTBI M DACUIENJICHHS B HYJIEBOM noae
NS OCHOBHBIX cocTosinnit X2II mosekya CF_u CCL Ab ini-
tio MRD CI potential curves, dipole fMomefits and . zero-
field splittings for the X’I ground states of the CF and
CCl molecules. Hess Bernd A, Buenker ‘Robert J.
«Chem. Phys.», 1986, 101, Ne 2, 211—218 (anra.)

TIpoBeacHEl HEIMMHPHY. . PAcueThl  METONOM HUK KB
ans ocHoHbIX coctosimit XTI monekyx CF u CClL TIony-
YenHble MOTEHL. KPHBbe COrJAacylOTCsi C H3BECTHEIMH CIeK-
TPOCKOTIHY. TOCTOSIHHBIMH /IS STHX MOJIEKYJ. StH JaHHHe
1103BOJISHIOT TPOBECTH TOUHbE pacueThl ' COOTBETCTBYIOUIHX

Vé(ﬂ . KoJseGaTeapnbslx BoaH. -1t OGpaleHo BHHMaHHe- Ha 3a-
BHCHMOCTH 35JeKTPHYCCKHX JUHMOJBHBIX MOMEHTOB M CIHH-
OpOHTAJBHBIX paculenJieHnit OT BbIGOpa OAHO3JCKTPOHHOTO
Gasuca B pacyerax KB. ITokasano, 4T0 A5t STHX BEJHUHH
Jyyliee corjacie C SKCMEPHM. JIAHHBIMH - IOCTHIaeTCst TPH

M @ HCIIOJIb30BAHAH ECTECTBEHHBIX OpOHTanelt cocrosuuft X7II.

L R —~——

D /986, 18N
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| 104: 95935m  Ab initio MRD CI potentinl curves, dipole moments
aud zero-Cield splittings for the X 21 ground states of tho
fluoromethylidyne and chloromethylidyne molecules,  Hess,
Bernd A.; Buenker. Robert J. (Bergische Univ. Gesamthochsch,,
5600 Wuppertal, 1 Fed. Rep. Ger.). Chem. Phys. 1936, 101(2),
211-18 . (Eng). Ab-initio, multiref.~double-excitation-CI calens. at
various levels of theor. treatment were done on the X2?H ground
states of the CF and CCl mols. . The resulting potontial-encrgy
curves led to quite good agreement with known spectroscopic consts,
for these systema, and also allowed for the accurate computation of
the corresponding vibrational wave functions. Particular attention
was given to the -dependence. of the elee. dipole moments and
spin-orhit splittings on the choice of the one-clectron basis in the CI
calens.. Best agreement with:exptl, values for these quantities was
obtained. by employing the natural orbitals of X?2II states, in which

case errors of only 0.1-0.2 D and 2,0-4.0 em-1, resp., in the computed
dipole moments and zero-fiold aplittings resulted, )

g ! @
e.l. 1986,/ m /%
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) 12 B1015.  Hesmnupuueckue noTenunaibhbie KpHBble, |

HNIOJILHEIE MOMEHTH M DACLENJIEHHS B HYJNEBOM mode st
OcHOBHBIX cocrositnit X?II monekyn CF u CCl, NoJy4YeHHble
METOIOM KOH(HIypauHoHHOro B3aiMOAEHCTEHS. Ab injtio!
MRD CI potential curves, dipole moments and zero-field
splittings for the X?IT ground states of the CF and CC}
molecules. Hess Bernd A., Buenker Robert J. «Chem.

MW Phys.», 1986, 101, Ne 2, 211—218 (anr:r;) i
AL - ) © B o6nactH Mexbamepnmx paccrosmmii 2—4,5 ar. el.
E LL/ y PACCUHTaHH NOTEHUHaNLHEE KPHBblE, RHNONbHHE MOMEHTH

X /986, 19, m 1K




H TOCTOSIHHBIE CMHH-OPGHTANLHONO  PACINEIVIHHS A
OCHOBHHIX COCTOSIHHIT cuMMerpun 2II Mo a1 CF u CCL-
HenonssoBann asa maGopa Gasmcusix AO (na ocuose
ABYX- M TPEX3KCNOHEHTHHIX HaGOpPOB),  pasnHYalOmHecs
TaKxKe nonspnsal. H AHGPY3HbIMH OPGHTANSIMH ® CBsI3e-
BRIMH (-umaMH. PaceMoTPeHbl HECKOMBKO BapHaHTOB MNpH- .
GHXKeHHs: KOHDHTypall, B3aUMOJICHCTBHS C YYeTOM OJIHO-
H JBYKDaTHbIX BO30YXXAeHHH N0 OTHOIIEHHIO K HECKOJLKHM
HCXOLHBIM KOH(HrypamusM H mocJeayiouieii 3KcTpanoJas-
uHeil Mo sSHepruM. AnNmpoKCHMaumeit PaCCUHTaHHEIX TOYeK
OMPENC/ICHE TNIOTeHUHAJbHLe  KPHBHE M  CHeKTPOCKOIMHY,
nocrostambie. IIpuBesieHbl OUEHKH SHEPrHil  AHCCOLMALH.
Ycranosneno, uto pacnpesenenne 9JIEKTPOHHOI NJIOTHOCTH
BOMH3H PaBHOBECHBIX MEXDAAEPHBIX 'PACCTOSHHII OTBeyaer
nonspuocrn C-X+, rne X=F uan Cl. A. B. Hemyxun
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¥ 17 B1187. © MunnumerpoBblii u CYGMHITHMETPOBbIM
cnektp CF+. The millimeter and submillimeter spectrum
of CF+. Plummer G. M, Anderson T., Herbst E., De:
Lucia F. C. «J, Chem. Phys.», 1986, 84, Ne 4, 2427—2428'
(aura.)

C ucnosb3opanHeM MeTOA2  MOJYYCHHS NOBLILICHHHIX |
Kouu-uit nonos («J. Chem. Phys.», 1983, 78, 2312) uame-!
penbt TpH Bpawar. mepexopa (/’«-J”) B cnektpe morJo-
uteHns HOHOB CF+(X!'3+): 2«~1, 3«2 u 4<«-3 cooTs. NpH '’
205170,449; 307744,368 u 410304,781 MTIu). Paccuntanbi:
3Hayenus Bpawar nocroaHubix CF+(X!'2+) By=251294,1143
A Da=018808 M[u. " "B, M. Kos6a

NI1Y ‘
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9J1178. MuanuMETPOBBIt M CYGMHIINMETPOBBI CrEK-
Tpu nona CE*. The millimeter and submillimeter spec-
trum of CF+. Plummer G. M,, Anderson T., Herbst E.,
De Lucia F. C. «J. Chem. Phys.», 1986, 84, Ne 4, 2497—
2428 (anra). Mecto xpanenuss I'TIHTE CCCP !
HccnepoBan MB-cnektp nona CF+, MOJIy4eHHOro B TJe-
loweM paspsaae uepes cmech CF,+H, npu  -pasa. 2'51—4
ba‘ﬂ') 75 mTop. B6ansu -205, 307 u 410 I'Tu HaeHTHHUHPOBAHDL
JUHHHH BPAUIATeNbHBIX Nepexolor ¢ J=2<—1, 3«2 j 4«3,
COOTBETCTBEHHO, B OCHOBHOM  3JEKTPOHHO-KOJe6aTeabHOM
.cocronunn X'Z+. OnpefesicHBl 3HAaueHHS BpallaTeNbHON H
UEeHTPOGEeKHOI MOCTOSIHHBIX Bo=51294,1143, D,='
=0.18803 Mlu... .. .. _ "~ M P: Annen

. 1956, 18,9
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- .104: 118932z The millimeter and submillimeter spectrum of
fluoromethyliumylldene, Plummer, Graint M.; -Anderson, Todd;
Herbst, Eric; De Lucia, Frank C. (Dep. Phys., Duke Univ., Durham,’
NC 27706 USA). J. Chem. Phys, 1986, 84(4), 2427-8 (Eng).
The technique reported by D, et al. (1983) for the prodn. of
significantly enhanced concns. of mol. ions for spectroscopic study
was used for the detection and Mehaurement of the millimeter and
submillimeter wave slgoctrum of CF*,  The identification of the-
spectrum as that of CF'+ rests upon its excellent fit to the lingar mol.
model, ita significant enhancement due-to the axial magnetic field,
chem. considerations, and the close agreement between the obsd-
rotational frequencies and predictions based.on the IR work of K.
Kawaguchi and E. Hirota (1985). CF+ in its ground electronic state'
is 1T and the obsd. lines were fit to the frequenc expression y =
2Bo(J + 1) = 4Do(d + 1)3." The rotational consts. of éF" (X 12+) were
detd. as Bo = 51,294.1143(26) MHz and Do = 0.18803(10) MHz, .

C.A./986, (64 n /Y.
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Jomasello P, von Neessen W,
et al.

It Flecthon Spectiose, and
To Yctnt Pherom., /956, o,
N [95-/98.
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4 B4032. Peakuun pasgenenus 3apAnoOB  QHKATHOHOB .
CF?+ u CCP+. Charge separation reactions of the CF2t
and CCI** dications. Curtis J. M., Brenton A. G,
Boyd R. K. «Chem. Phys.», 1987, 116, Ne 2, 241—248:
(aura.) . ' . s

C nomousio Macc-CneKTpoMeTrpa ¢ ABOITHOIN ¢okycupos-
KOil H 3/eKTPOCTAaTHY. CHCTEMO aHaNH3a KHHCTHY. SHEPrHH
HOHOB HCCJICLOBAHEl CNOHTAHHOE H CTOJKHOBHTEJbHOE paa- !
JlelIeHHe 3apsiioB KHKAaTHOHOB: CX2b—>X+4C+, rae Xe— |
=F, C], J. Houu CX2+ FCHEPHPOBAJNIHCh B HOHHOM HCTOY-
'HHKe Macc-CMeKTPOMEeTpa NPH_ SJeKTPOHHOI Gombapauposke :
COOTB. HelTp. MoJekyn CH,X. Onpenentenn, Besuunner pyy- :
cB00O0XKAaoLelicd KHHETHT, SHeprun 7, cocraBisioumie p |
en. 3B nas X=F, Cl'u J coots. 50; 51 n 4,4 s npo- i
uecca MOHOMOJIEK. AHCCOUHAUHH M 5,6—7,7; 8,3 mna cToNK- !
HOBHTCABHON  IHccounauny. C nomompio TNoJyaMIHpHy, |

MCTOAA pAcCUHTaHBl KPHBHE MNOTCHUHAMBHO SHEpruu pas |

OCHOBHOrO M MEPBHIX TPEX HHIKOMEK allix 3JIEKTPOHHEIX |

.

yposueit CF?+ uw CCI2+. O6eysmnatores KaHajnu pacnapga |
‘Ha_pasJHYyHBE COCTOSHH .aromos. - H. U, Bytkosckag i

VY
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> 11 B1176. CnexTpockonusi pe3oHaHCHO yCHJeHHOl ABYX-
-doToHNHOii HOHM3AUHH T0JOC 3pnDI, (v =0, 1,2)—=
4—=X?1,(v"=0) papukana CF mexny. 355 u 385 HM.
“Two-photon resonance-enhanced- multiphoton ionization
spectroscopy of the 3paDI, (v =0, 1, 2)«—<X?II, (v"'=
=0) bands of the CF radical between 355 and 385 nm.
Johnson III R. D, Hudgens J. W. «J. Phys. Chem.»,

1987, 91, Ne 24, 6189—6191 (aunra) °
MeTof0M pe30HANCHO YCHJACHHON MHOrO(OTOHHOI (2+.
+1) HOHM3aLHM HCCACAOBaHA BpallaT. CTPYKTypa moJoc
0—0, 1—0 u 2—0 nepexona 3pnDAL,—X2[1, MoneKyJan
‘CF B 06n. 355—385 um. Pamukans CF nonyuanu B mpo-|
TOWHOM peakTope NpH B3aHMOAEHCTBHH aTOMapHoro ¢ropa
VZ/,” . ¢ CHsF. Ilas BO36y:KAEHHS HCIOJb30BAJH Y3KOMOJOCHHIT
(0,2 cM~') HMNYJbCHHI nepecTpaHBaeMblii Jia3ep Ha Kpa-
cutene. 3nayenns (B cM—!) PacCUNTAHNBIX MOJICK. NOCTOSIH-
nex CF B coctosuuu DIy: Te=52270,66, 0e=1807,32,
®exe=13,96, A (cnuH-opGuTanbHOE paculenyente)=~6,2,
B,=1,7286, a.=0,0191. Jlna OTACABHEIX ypOBHeil cocTos-!
nnst D npusenensl vo, Ay, By, Dy’. PesyabTaTh conocras-,
nelibl ¢ MAHNbIMH, NOJYYEHHBIMH METOJOM OGHIUHOI BaKyyM-

X. 1988, 19 s 1f son yo-meumpoesonin_sosseneny, 5. M. Kopoa
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¥ 5J11537. YcuaenHas ABYX(OTOHHBHIM PE30OHAHCOM MHO-
TOQOTOHHAS HOHH3AUMOHHAS CMEKTPOCKONHs moxoc 3pn
DI, (v'=0; 1; 2)<«—«XII, (v’=0) "papuxana CF
Mexay 355 K 385 mm. Two-photon resonance-enhanced
amultiphoton ionization spectroscopy of the 3pn DI,
(v'=D0; 1; 2)«-<«X3I, (v”'=0) bands of the CF radi-
«cal between 355 and 385 nm. Johnson III Rus-
sell D, Hudgens Jeifrey W. «J. Phys. Chem.», 1987,
'91, Ne 24, 6189—6191 (anru.)

. HccnienoBaH CNEKTp YCHMGHHON — ABYX(OTOHHLBIM pe3o-
nancoM TpexdoTOHHON HOHH3auuH Monekyan CF B auana-
3oHe 355—385 uM. 3aperHcTpHpOBaHHHE MOJOCH IIOIJIO-
uneHns HACHTHQHUHPOBAHH ¢ ABYX(OTOHHHMH Tepexoia-
i Mexkay cocrostnuamMu X2l (v”=0) u 3px DUl (v'=
'=0; 1; 2). IlpoBeaeH aHaIH3 KoAeGaTeNbHO-BPAILATeIbHOI
\CTPYKTYPH CINEKTPAa H'.ONpeJeJeHbl CMeKTPOCKONMHY. MOCTO-
sinune D2I-coctosinnil. CpaBHEHHE NONYYEHHBIX pe3yJbTa-
-TOB C H3MepEeHHEM CNeKTPOB norsoulenus pamukana CF B
BY®-ananasone 0Kas3ago, YTO OHH COIMIACYIOTCS MEXAY
£0060if, a HX Pa3NHYHS TO3BOJIH/IH ONPENEJHTb HEKOTOpHE
TIPCHCCOUHHDPYIOUIHE COCTOAHHA. M. 10. H.
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"110: 15440g The radiative lfetime of fluoromethylidyne (CF(A

32+)). Booth, J. P.; - Hancock, G. ' (Phys. Chem. Lab., Oxford Univ.,

Oxford, UK 0X1 3QZ).: :Chem. Phys.. Lett," ,1988, . 160(8),- 457-60

(Eng). ‘The radiative lifstimes of the b' = 0 and-1 levels of CI(A 134)

in the gas phase were measured by observing. the fluorescence decay

P N / S+ following pulsed laser excitation. - The values, 26.7 & 1,8 and 26,8 +
( l Z 1.8 ns, resp., are ~30% larger than those preyiously obsd. . - +: . -

671989, /0,2
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2 2J1412.  Papuaunonnoe BpeMmsi XKu3Hu CF(A25+). The
radiative lifetime of CF(A25%+) / Booth J. P., Hancock G.
[/l Chem. Phys. Lett.— 1988.— 150, Ne 6.— C. 457—
460.— Aunura.

o 3atyxanuio B036yxnaaeMoii J1a3epoM ¢ayopecuenun
ONpe/leIeHO BpPeMA IKH3HH KO/eGaTeNbHHX ypOBHEl v=()
H 1 cocrosnns A'% paauxana CE_-Tlonyuennne 3naue-
Hus 26,718 u 25,6*1,8 nc Ha 309, Gosblie, yeM no-
Jarajii o CHX TOp. B. C. Hpanos
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11B51057.  Teopetuueckoe ompenenenie paaHALHOHHBIX
BPEMCH KH3HH cocTosnuit A2Z+ u B2A CF. A theoretical -
determination of the radiative lifetimes of the A2S+ and
B?A states of CF / Rendell A. P., Bauschlicher C. W.,
Langhoff S. R. // Chem. Phys. Lett.—  1989.— 163,
Ne 4—5.— C. 354—358.— Anra.

MeTonoM KoOH(Hrypal, B3aHMONCHCTBHS C HeCKONbKHMH
HexonHeiMH KoHpurypaunamun (KB HHUK 1+4-2) B Gasuce
MO, nonyuyenHelx  MHorokongurypam. Merozom CCIT ¢

‘/él ‘ﬁ ’ YCPEAHEHHEM TNO COCTOSHHSIM DACCYHTAHBI  SHCPLCTHY, M
pannau. x-ku ocrororo X2II u Bo3Gy:KAeHHbIXx puaGepro-
Ba A?Z+ u Banmentnoro B2A cocrosmunit CF. Pacuers BbI-
MOJHEHBl B HHTEPBaJic MEXDBSAEPHBIX  paccTosHuii 1,8—
4,0 ar. ex. B Gasuce rayccoBHX OpPGHTAJCH, CrpynnHPOBaH-
HBIX K HAaTypaJbHBIM aTOMHBIM H ZOMOJHCHHOM RH(DY3HBI-

Y. /990 1.



MH  Q-uuaMH,  co cTpykTypoii  [7s6p3dl1f] ma C u F:
CnekTpoCKONHY. MOCTOSIHHbIE AJsI BCEX COCTOAHHA XOPOWO
COrJIacyioTcsi € SKCNEPHMEHTOM. -Bhluncaensl  MaTpuuHHe
5JIGMCHTB! QHNOJBHOrO MOMENTa MCPexXoioB H paaHal. Bpe-
MmcHa ku3nH (PB)K) 4-x uuswux xosne6aT.  .cocTosiHuit
(KC) Tepma A2Z+ n aByx-B?A. Ilna Tepma A2Z+ oueHKH
PB)K aByx mmsmmx cocTosimii niexar B paMkax paaGpoca
SKCMEpPHM. JAHHBIX; AAst 3-TO H 4-TO  COCTOSIHHiT BpeMst
XKH3HH C y4yeTOM n0A0apbepHOro TYHHEJIHPOBAHHSI MCUbIUE,
yeM AJsi pajHal. pacnajga, u4To OGBSCHSCT  OTCYTCTBHe
COOTB. KOMNMOHEHT B CNEKTpax ucnyckauus. OTKJoHCHHC Ha
15% ouenox PBJK aas koseGar. coctosiumit Tepma B2A or
SKCMEPHM. OTHECEHO 3a CYeT OWHOOK B MOCJERHHX.

; _B. ®. Xpycros
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112: 27336¢ A theoretical determination of the radiative lifetimes .
of the A2X+ and B2J states of fluoromethylidyne (CF). Rendell,
Alistair P,y Bauschlicher, Charles W., dr.;  Langhoff, Stephen R,
(Ames Res. Cent,, NASA, Moffett Field, CA 94035 USA). Chem.
Phys. Lett, 1989, 163(4-5), 354-8 (Eng). The potential curves for
the X211, A22+ and B2 states of the CF mol. were detd. using large
Gaussian basis sets and accounting for electron correlation with the
CASSCF/multireference ClI method. The transition moment
function between the X2I1 and A23+ state dramatic change at 2.6 ay
where an avoided crossing between the A2X+ and a higher lying 23+
state causes a significant change in the character of the wave
function. Both the A2+ and B23 states are caled. to be metastable
species dissocy. to C(P) + F(2P). For the Azx+ state both the’
radiative lifetime and unimol. decay lifetime for tunneling through
the potential barrier were computed. . :
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21 B1155. Yucaennpie MOTeHUHAJbHBE (YHKUHH ABYX-
aromubix moaekya. f-Norenunaam CF+ uw CCl+. Numeri-
cal potential functions for diatomic molecules. The f-po-
tentials of CF*+ and CCI* / Gruebele Martin // N{)ol
Phys.— 1990.— 69, Ne 3.— C. 475—496.— Amnr.1.

PaccMoTpena 3ajaua BOCCTAaHOBJEHHSI — MOTEHUHAMBHHIX
KPHBHX JBYXaTOMHBEIX MOJICKY/!l IO CHEKTPOCKOMHY. jaH-
uuM. [lpeanoxena HoBast opma npoGHON MOTEHLHANbLHON
¢-uun, T. H. f-noteHunan, npeacraBasiowas - coGoii pan
2D;(1—f(r))*. Takoe npeacrasnenHe oGecneuHBaeT CBO-
Goay BHOOpa (-uMH fH ZOCTATOYHYIO FHOKOCTL aNNpPOKCH-
MEpylomed ¢-unH. PaccMOTpeHH OGOGIIEHHS  H3BECTHHIX
monenbHux IIT (Caiimonca—ITappa—®unaana, Orunsu —
Tunnunra, Mopse, [anxsma, Takkapa). JlanHwe pasnuu-
HBIX CIIEKTPOCKONHY. 3KCNEPHMEHTOB HCMNOJb30OBAHHW AJs
BOCCTaHOBJIEHHsI noTeHUHa/bHHX KpuBux CF*+ u CCI+ ¢
NOMOLIBLIO YHCIEHHOTO pelUeHHst KO.1eGaT.-Bpallar. -yp-HeHHs
MIpenunrepa pas f-notenuuana. Mayueno BausHHe BHGOpa

l@pasmﬂmux dopM f-¢-umii: pe3yabTaTH  CPaBHHBAIOTCH C

AaHHLIMH MetonoB Phca — Kueiina — PunGepra u danxe-
- -. A _A. BvgaueHko-
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. R 34365 /990
iy 18 B1231. YxcacHuble moTeHuHaabHble (GYHKUHM s’
ABYXaTOMHBIX MoJeKya. f-Tlorenunaam pas CF+ w CCl+.!
Numerical potential functions for diatomic molecules.i
The f-potentials of CF+ and CCI+ / Gruebele Martin i
Mol. Phys.— 1990.— 69, Ne 3.— C. 475—496.— Amnru., |

ITpencraBacHsl HOBHC -B AAS G-LHil NOTCHUHAJBHOI/

SHEPriHH JABYXaTOMHBIX MOJICKYJ, O0GJaAaiolu(He NpPOCTHIMIL

anaauty. cs-amu. Jannas mapamerpusauns GoJsee yxo6-

Ha Jas TIPSMOr0 WYHCJICHHOrO HHterpuposamns. Ilpemso-

JKEHHHI f-NOTCHUHAM OTTECTHPOBAH Ha NpHMEpe OCHOB-

HOr0  3JICKTPOHHOTO  COCTOSINHSL ~ Tas10reHOYIJCPOAHEIX

l{ ” . noros CF+ n CCl+ n comocraBien co crami. BHpaeHi-
it SIMH U1 TIOTCHUHAJbHOMH 3HeprHH. DToT f-morenuman Go-
Jee THOOK H TOYNO BOCHPOH3BOAHT NOTCHWHAJBHYIO 3HEp-

THIO, K-pas Jierko M. 0. jomnoJjiena HudopMauHeil, HaBcer-'

Ja JOCTYNHOH H3 ISKCMNEPHMCHTOB BBICOKOTO Pa3pellCHHS,

) n{ 32 cucCT BBCIACHHS NONPABOK, CBSA3AHNBLIX C HapylueHHEM.

dﬁ Z Z / GopH—onmneHreifiMepoBoro npubamxenus.  PesyapTaThl

= CPaBHCHH CO CTaHA.  KBa3HKJACCHY.  TIPHOIHXKCHHSIMH

;X'/gq/} N/g Platmen ’L?KP)_- e ~ E. A Tlaswok
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! 112: 223465n Numerical potential functions for diatomic mol=
ecules. The f-potentials of fluoromethyliumylidene and
:chloromethyliumylidene (CF+ and CCl+). Gruebele, Martin
(Dep. Chem., Univ. California, Berkeley, CA 94720 USA). Mol. Phys.
© 1990, 69(3), 475-96 (Eng). Recently, we have reported diode laser,
measurements of the halocarbons CCl+ and CF+ vibrationally excited’
up to the v = 7 state. A more-detailed anal. is given of their
potential functions as test cases for direct numerical integration of

MM/[Z//'Z . the rovibrational Schroedinger equation. The f-potential, a new

parameterization more suitable for numerical fitting, is derived by

" ] mapping the potential function into an anal. simpler representation.
M(’,%/"&Z{ The results are compared to the std. semiclnss_ic_arnppmnches, which.
are found to have shortcomings in the precision with which they
represent spectroscopic data. These problems can become severe if.
one desires to det. corrections to the Born-Oppenheimer approxn.

Ot @
ch- 1990, 1, ¥ Y




[990

6 I1133. CneKTPOCKOMHYECKHE CBOMCTBA 3TEKTPOHHBIX
cocrosinmit X!'E+ u &%l B CF+, SiF+ u CCI+, usyuenubie

metopom HHK-KB. Spectroscopic properties of the X'Z+

and a3l electronic states of CF+, SiF+, and CCIl+ by:
multireference configuration interaction / Peterson
Kirk A., Woods R. Claude, Rosmus Pavel, Werner Hans-
Joachim // J.  Chem.  Phys.— 1990.— 93, Ne 3.—
C. 1889—1894.— Amnra. '

DyHKUHH MOTEHL[. SHEPrHH H AHNOJbHBLIX MOMEHTOB pac-
cuntanpl MetrogoM HHUK-KB mas CF+, SiF+ y CCl+ g
1ux ocHOBHbIX (X'Z+) u mepBeIx  Bo3OyxAeHHbIX (PII).
3JEKTPOHHBIX COCTOSIIMSIX € HCMOJb30BaHHeM  GOJbIIHX
rayccoBeix  GasucoB.  ComocTaBjenne ¢ LOCTYNHBIMH
3KCMepHM. HAaHHLIMH MOKa3aJo, 4TO pacCyHTaHHble 3Haye-
HHSl 7. H ®, 1MeloT TouHocTb 0,006 H 7 cM~! cooTBet-
creenno, Bemmuunnt 7. ans nepexopos a’lI—X'Z+ noay-
uennl paBueiMu 4,77; 4,78 n 3,19 (*0,05) 3B mns CF+,
SiF+ u CCI+ coorBercTBeHHO. JIJsi BCeX KaTHOHOB B co-
crosiuun I onpenenensl BpauiaTeJbHble H KoJeGaTesblble
nocrosiiible, M3 noayueHHbIX (-UHA MOTEHL. 3HEPrHH W
[HMOJIbHOrO MOMeHTa paccuntanbl BepostHoctH HWK-nepe-
X0/10B, KOTOpble OKa3asauch GOJbIIHMH AJAf 0GOHX cocTos-
HHII. R A . H. B. B.
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113: 140957u Swnectroscopic properties of the X 1¥+ and a 3]I.
electronic states of fluoromethyliumylidene, fluorosilyliumylidene,’
and chlorenicthyliumylidene (CF+, SiF*+, and CCl+) by multire=
ference coafiyuration interaction. Peterson, Kirk A.; Woods, R.
Cluude; Rosinus, Pavel; Werner, Hans Joachim (Dep. Chem., Univ.
Wisconsin. Madison, WI 53706 USA). J. Chem. Phys. 1990, 93(3),
1889-94 (Eng). Potential energy and dipole moment functions were'
caled. using multireference CI (MRCI) techniqaes for CF+, SiF+, and:
CCl+ in their ground 13+ and 1st 3[] electronic states with lnrgel

N ; Gaussian basis sets. Wherc exptl. datz is available, the MRCI valucs |
/{,/Z ﬂ / of re and w. are accurate to within 0.606 A and 7 cm-l, resp. The Te!

[F

values for the a 2][-X 137+ transitions for CF+, SiF+, and CCl+ are

4.7 £ 0.05 eV, 4.78 £ 0.005 ¢V, and 3.19 % 0.05 V" (3.16 VT, Tesp.

, (exptl. value in parentheses). Rotational and vibrational spectroscopic

Luﬂ ) consts. are also predicted for all 3 species in the 3[[ state. IR:
transition probabilitics were caled. from the MRCI potential energy !
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0= Lt O 3YEEL /990
e 2 B1019. - “Hesmnupiueckuit pacyer cocrosHMii XIS+ y
Al monexyant CF2+, Ab initio calculation of the X2Z+:

and A2 states “of CF++ / Senekowitsch Jorg, ONeil

Stpehen V., Werner Hans-Joachim, Knowles Peter J. //

J. Chem. Phys.— 1990.— 93, Ne 1.— C. 562—569 — AHra.

B 6asuce 92 crpynnup. rayccoBulX opGHTaJeii MeTOLOM.

KOHQHrypall. B3-BHS C y4eTOM OAHO- H JABYXKPAaTHO BO3-

Gy JICHHBIX (OTHOCHTEJbHO HCXOAHOrO Habopa) KoH(ury-

PalHit PacCUHTaHbl MOTEHUHAJbHLIC KPHBHIE, ZHMOJIBHBIE

MOMEHTBI, MOMEHTHI NEepexola H CIEKTPOCKOMHY. MOCTOSH-

Hhe coctosuuit X?X+ u ANl mosekyam CF2+, B kau-pe

pé[ . /7 . Ha6opa HCXOAHBIX KOHGHrypaumii HCNOJBIOBANO  monHoe'
AKTHBHOE NPOCTPAaHCTBO Ha OpGHTansix 3060 u 173—27u.

C 3aMOPOZKCHHBLIMH OCTOBHBIMH 1$-0pGHTanAMH; npumencna

.TaKKe rpyNnnHpoBKa BO3CYXACHHHLIX KOHGMHIypaumi, O3B0~

X./99), v '




‘JMBlIAs  YMEHBUIHTH pa3Mep MaTpuu Ha 1—2 nopsiiKa..
O6a cocTosHHS MeTacTabGuabHbl, npuueMm X2Z+ umeer ray-
Goxmuii MuHHMYM npn R.=2,139 ar. ea. ¢ De=—0,953B
H BbicoToii Gapbepa h=4,99 3B. [as  cocTosHH:A A%
COOTB-LIHE BeJHYHHB paBHH R.==3,073, De=—3,79 n h=
=1,04. [TpuBeaeHs BpeMeHa JXH3HH OTACJIBHO A/l pajHall.
H TYHHEJbHBX MepPexofoB s KoneGar. yposueit X?Z+
v=0—31, /=0 u A2l v=0—16, J=0. II. B. Taneann
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&[Zv‘ U?J 39 4453) 1990

initio calculation of the X235+ and A2l states

of {luoromethanediyliumyl (CI'2+). Senckowitsch, Jorg; ONeil,

Stephen V.; Werner, Hans Joachim; Knowles, Peter J. (Jt. Inzt.

Lab. Astrophys., Natl. Inst. Stand. Technol., Boulder, CO 80309-0440

USA). J. Chem. Phys. 1990, 93(1), 562-9 (Eng). The potential

energy, dipole moment, and electronic transition moment curves of

the ’?r* and A0l states of the CF2+ ion have been caled, frem

internalfy contracted multireference CI wave functions with full-valence

‘Z l{ S~ CAS-SCF ref. wave functions and large Gaussisn basis sets. Boih
7% /7 [[ Z states are predicted to be metastable with equil. geometries
’ le(XZE*")d= 2.139dboPrs un‘d Re(A211) = 3.0';3 bl?hx's(.i l;I‘hcse min.I lie

n above and are sepd. from their asymptotes by broad barriers with a
wl//%ﬁlgi’ height of 4.99 e\P (X23°+) and 1.04 eV (A2Il), resp. Similar to the
isoelectronic NO2+, the II siate intersects the barrier of the X2yt

y)) p7tate.  Radiative and nonradiative (tunneling) lifetimes of all;

vél . /] . //’ﬁyudfvib}x;at}onnl levels have been caled. by std. quantum-mech. scatlering

techniaues. — e SO

P A G0, 1B, 6
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114: 156621q Potential function for the ground state of the'

molecular carbon monoiluoride (CIF+) ton. Surkus, A, (Siauliai'

Yedagog. Inst., USSQ). Lict. Fiz. Rinkinys 1350, 30(5), 534-9

. (Russ). The potential energy function for the ground state of CF+ in
Mmtﬂ[} ’a form of perturbed Morse potential was caled. based on exptl. data
of mol. spectroscopic consts. (M. Gruebele, et al., 1986) and dissocn.’

: J. M. Dyke, et al, 1984). The obtai i 5
/‘%/LZ[/[Z(Z / energy -4 yxe, €L 8 ) ic obtained 12-paramcter

perturbed Morse potential reproduces with sufficient accuracy the'

vibrational-rotational transitions data. T
0 Cftone |
Lo Uhg AHLLe |
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F: CF4+ /.'7‘7[/‘

P:3 .

1161105. Hapymienne CHMMETPHH H €0 RIHANHE HA 3HCPIHH lcoppemmlms
s wonos CF[4]{+) m CF[3]{2+}. Symmetry breaking and its influence on:
the correlation energy for CF[4]{+} and CF([3]{2+} ions / Garcia de la Vega .
J. M., San Fabian E. // Int. J. Quantum Chem. - 1994. - 52, N 4. - C. 947-
956. - Ann.

B paMKax HESMIOHDHY. KBAHTOBO-XHM. MCTONOB HCC/ENOBAHO HapyuicHile
CHMMCTDHH B TPCX CHCTEMaX ¢ OTKpbIToit 06onoukoii: Monek, nonax CF{+}-
(D[2d] u C[2v]) u CF[3]{+} (D[3h]). Duepruio KoppensunH B MONCK. HOHAX |
OLEHHBAMH B NPHOIHXEHHAX TEOPHH BOIMYWICHHIl PauTHYHBIX nopsuxxon.f
Kondurypau. B3-BHS H TCOPHH (YHKUHOHANA TUIOTHOCTH; HaYaIbHbe'
NpHOMHKERHS BONHOBOM ¢h-IHH PaCCUHTHLIBATHCH B PasHbIX NPHONHKEHHSX
Metoga X®. OGcyxneHo RIHAHHE HAYATBHOTO NMPHOMHXEHHA M CHMMETPHH
BONHOBON ¢-UHH H MeETOAAa pacyeTa KOppessii. NONMPaBKH Ha BeNHUIMy
SHCPMMH  KOppCIAUHH  HCCNCAYeMbIX  MoneK. Homos.  Hccnenomama.
ycroiiunocts wonos CF[4]{+} u CF[3]{+} x paummunbM Kananam:

X' /ggé)/N // Mo—nouonex. pacnfma.m B
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120: 331652v Comment on "Tcmpcrnturc-cnhnnced electy,, :
detachment from CsIFs- negahvc ions" [J. Chem. Phys. 98, 737’3
(1993)]. Chen, E. C. M.,; Chen, E. S. D.; Wentworth, W, E. (Um:
Houston, Clear Lake, Houston, TX 77058 USA). J. Chem, Phy,
1994, 100(9), 6981-2 (Eng). A polemic on P. G. Datskog et al. (lbld
(1993) 98, 7875). The claim in the subject article that the IOWm
state of CF has an electron affinity of 0.52 eV is disputed. Expy
evidence is presented for a state with affinity of 0.86 0.03 eV.

()

C. 4. 199y, 120 v 26
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120: 3100738 High-resolution FTIR spectrum of the CF radical.’
Nakanaga, Taisuke; Ito, Fumiyuki; Takeo, Harutoshi (Natl. Inst.:
Mater. Chem. Res., Tsukuba, Japan 305). J. Mol. Spectrosc. 1994,
165(1), 88-96 (Eng) The high-resoln. IR absorption spectrum of
the fundamental band of CF radical was measured with an FTIR
spectrometer. Reliable mol. consts. of the vibrationally excited state
were obtained. The vibrational transition dipole moment was estd.,
‘via R. Herman-R.F. Wallis (1955) theory, to be ui0 = =0.14(7) D from~
* the anal. of the intensity distribution of the vibration-rotation lines.’
The sign of the transition dipole moment is opposnte to that of the
permanent dipole moment. ) _ _ ) )

140 ndY



# 206114. Cpopcreo Kk anexrpony CF. The electron affinity’
of CF / Xie Yaoming, Schaefer Henry F. () // J. Chem.
Phys. .— 1994 .— 101 , N2 11 .— C. 10191—10192 .—
Awrn, iVt

Heamnupuyeckum metogom CCM, a Takxke ¢ yyetom
KOHMUrypay. B3-BMSA C MCNONbL30BAaHMEM PaCWMPEHHbIX 6a3u-
COB, RONONHEHHbIX AUDDY3IHbIMKM D-UMAMM, NONYHYEHbI ANK-
Hbl ces3ed W aHveprum CF u CF~. Benuuuna aguabatuu.
cpoactBa K 3nekTpoHy Tl waiinéda paswoii 0,45-4-0,05 3B.
MNposepeHo conoctasneHue C npeabifywMMU  pacyeTamu o,
3KCNEePUM. [aHHbIMM. K
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751101. Crpyxtypa annona CF[4]{-} u cpoxmcrBo x snmektpony MOJICKYJIBI |
CF[4]. The structure of the CF[4]{-} anion and the electron affinity of the CF[4] {“
molecule / Gutsev Gennady L., Adamowicz Ludwik // J. Chem. Phys. - 1995, - !
102, N 23. - C. 9309-9314. - Aur. i

. B BTOopoM nopsuke Teopui BoaMywehnii Memtepa-TTneccera (MI12) B 6asnce -
6-31+T'®{*} mccnemosanbl craunoHapusle Toukn IS annona CF[4]{-}, a:

{ TAK)KE PACCYHTAHBI FEOMETPHY. NapaMETPhl H YacTOTBI FapMOHHY. KoeGaniiii |

" ocHoBHBIX cocTosnii yactun CF[4], CF[3] n CF[3]{-}. Dnepruu YTOUHCHBI B |

" yerBepToM mopsumke MITH. YeranosineHo, yTo JoxansHoMy MuHIMYMY T3 |
annona CF[4]{-} cootsercrByeT KondHrypauis ¢ cummerpueii C[s], Torma xax

+ opmbr C[2v] 1 C[3v] ABIAIOTCA NEPEXOMHBIMH COCTOSHHAMH. B mpHG ke |

: Bopka-Onnenreiimepa BepTHKambHoe cpoactso CF[4] x NEKTPOHY paBHO |
Hymmo. AmabaTHUeCKoe CPOMICTBO HMEET OTPHUATENbHYIO BEeTHUHHY - 1.2 3B
(na yposuax Teopun MII2 n MII4). BiaumoneiicrBue ¢ smekTpoHoM
HHHUHHpYeT mpoueccs! ¢pparmentaunn CF[4] na CF[3]+F{-} u CF[3){-}+F,:
PACCYHTaHHBIC OJHTANLIHH K-PbIX XOPOWIO COCNACYIOTCR C  JKCIEPHM. '
BemunHamu. Bubi. 56. F
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% 23B51182. CnexTpocKON#A Na3sepHOro. MarHWTHOro pe30-

‘Mamca B pganeHeil  MHppakpacHoid obnactu  Kone6Garens-
Ho-B026yAeHHbIX papuranos CF. Far-infrared laser mag-
nefic resonance speciroscopy of vibrationally excited CF.
radicals / Liu Yuyan, Liu Zhu-an, Davies Paul B. // I
Mol. Spectrosc. .— 1995 .— 171 , Ne 2 .— C. 402—419
— Amnrn. o
MeToaOoM Na3epHOro MarHMTHOrO PE3OH3HCa B  [anbHen
UK-o6nactu. MccneposaHbl YMCTO BpauiaTenbHble  CNEKTpbl
pagukanos CF(’M;,;°M,,;) B Bo36ympeHHom konebatensHom,
((,/’ . coctosHm v=1. PaccuuTaHbl W NPUBOAATCA BPAATENbHblE
v NOCTOSHHLIE, MOCTOSHHbIE LEHTPOBEKHOTo MCKaMeHus, A-ya-.
BOEHMS, CNWH-BPALATENbHOrO B3aWMOAEHCTBMA, NAPaMeTpbl:
GTC ("F)CF (XM, v=1). . B. M Kosba
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%‘ / 125:341769f Cationic and anionic states of CF, CC], SiF and
SiCl. Some new information derived using translational energy
spectroscopy. Reid, C.J. (EPSRC Mass Spectrometry Service Centre,
Chemistry Department, University of Wales, Swansea, Singleton Park,
Swansea, UK SA2 8PP). Chem. Phys. 1996, 210(3), 501~511 (Eng).
Translational—energy spectroscopy was applied to collisional-excitation
and charge-inversion reactions of CF+, CCl*, SiF* and SiCl* to gain
energetic and bond-length information about the anionic and excited—
cationic states of the title mols. The excitation spectra revealed that the
a%[1 state, known in CCl* and SiCl*, has a term energy of 4.85 + 0.15.
eV in CF* and 4.70 % 0.20 eV in SiF+, while the 11[] state, known in

» . CCl*, is not below the dissocn. threshold in CF*, SiF* and SiCl*. These-
-data, and bond-length ests. for the a3 states, are consistent with
e ‘documented ab initio predictions except for r, of CF+(33[1) which seems
!to be larger than 1.21 A. Charge~inversion spectra indicated that beams
of monohalide cations formed from the tetrahalides contained substantial
proportions of a°[1-state ions, and, in the case of CCl, SiF and SiCl, the
broadness of spectral peaks was taken as evidence for the stability of the
alA-state anion. Adiabatic electron affinities are 0.49 + 0.15 eV, 0.89
+0.20 eV, 1.34 + 0.30 eV and 1.40 + 0.30 eV for the title mols., resp.

CAIG96, [XS, N 46
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124: 355145r Determination of the rotational and vibrational’

constants of photolytically generated CF radicals by REMPI?

measurements. Wollbrandt, J.; Rossberg, M.; Strube, W.; Linke, E.','

(Department Chemistry, Humboldt University, D~12484 Berlin, Ger-,

many). J. Mol. Spectrosc. 1996, 176(2), 385-396 (Eng). Transient free

CF radicals were studied with resonance enhanced multiphoton ioniza-'

tion (REMPI). The CF radicals were generated from the gaseous (50—

200 Pa) halocarbons CCL;F, CCl,F,, CCIF;, 1,2-C,CL,F,, C,CIF,, and

CgFg by a combined IR and UV/visible laser photolysis. Because of the

small absorption of the halocarbon mols. in the dye laser range used

W M/ (328-485 nm) a preceding prodn. of precursors (capable of absorbing dye |

4 laser photons) was necessary, which was achieved by IR multiphoton '
dissocn. of the parent mols. with a TEA CO, laser pulse. In a subsequent ;

L absorption of UV/visible dye laser photons the precursors were photo-!

lyzed yielding CF radicals. These could be spectroscopically studied by,

MMM - their REMPI signals in a (2 + 1)—photon absorption process in the:
focussed. radiation of the same dye laser pulse. About 20 vibrational!

y bands were measured, rotationally resolved, and were assigned to a’
/WWW' 2-photon 3p: D 2[1, — — X?[1, resonant transition followed by 1-photon
absorption for direct ionization of CF. Compared to the cold CF radicals, ?

C.A. 1996, (29, v 26



commonly extd. from a flow reactor, the laser—photolytically generated’
CF radicals are vibrationally and rotationally extremely excited (v* <.
12, J.< 80.5). Using the wide rotational contour of the vibrational bands|
the authors could det. with greater precision than before the electronic,
vibrational, and rotational consts. T., W, WeXe, WeYe, Av, By, and Dy,
resp., for the Rydberg state 3px D 2[1, (v' = 0-6) and the electronic’
ground state X 2[1, (v = 0—12). Based on these consts. the Morse and " -
the Durham potential curves for both states were caled. A study of,
missing and shifted rovibronic lines of the D state yielded information’
on the vibrational levels v' = 3, 4, and 5 of the B 24, valence state, which,
cinnot be méasured directly by REMPI. In the UV wavelength range a!
(1 + 1)-photon REMPI spectrum belonging to the vibrational bands v
=0—+v"=0and v'=1-—v" =0 of the A 2X* — X 2[1, transition was
measured. Even in the range of high rotational quantum nos. J no
indication was found of A—type doubling of the rovibronic states within
aresoln. of 0.2 cm~1. -
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129: 348612r Rotational analysis for the 50xE2Il (v'=1)— X2 II,-
(v" = 0) band of CF radical. Zhang, Qun; Shu, Jinian; Zhou, Xiaoguo;

Dai, Jinghua; Li, Quanxin (Dep. Chem. Physics, Univ. Sci. & Technol- .

ogy China, Hefei, Peop. Rep. China 230026). Wuli Huaxue Xuebao 1998, .

14(10), 865—-868 (Ch), Beijing Daxue Chubanshe. The 2—photon reso- :
0( nance—enhanced multiphoton ionization spectrum between 285 and 288.5
- 7 nm of the 5pE21I, (v'=1)—X2II, (+" = 0) band of CF radical was reported.

/L The band was analyzed with the resoln. of rotation spectra, and the !
spectroscopic consts. of the 50aE2II, (v' = 1) state were derived: gp =

695676.38 + 0.52 cm~?, A'y = 46.4%£0.3 cm~?, B'y = 2.565+0.017 cm™},
and D'y = (8.6£1.2)x10-¢ cm~1.

c ) 4998, 49, ’/ozé
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131: 92713j Theoretical study on electronic states of carbon

monofluoride and on the predissociation of the lower lying states.

ﬁ w /M/ LW% etsalakis, Ioannis D. (Theoretical and Physical Chemistry Institute,
W e National Hellenic Research Foundation, Athens, Greece 116 35). J.
Chem. Phys. 1999, 110(22), 10730—-10737 (Eng), American Institute of

% L[/{/ W /)/L Physics. Adiabatic potential energy curves of X 2[1, 12 doublet excited

electronic states of CF and the ground state of CF* were detd. by MRDCI

//La /)/Lé f (multireference single and double excitations CI) calens. The potentials
of the excited electronic states are complicated by interactions with

/ M ‘ / MX repulsive states as well as by valence—Rydberg interactions. Potential
‘// energy curves of higher—lying Rydberg states were generated with the

C.B. 7599 731 4



aid of quantum defect calcns. Radiative lifetimes were calcd. for the A
2%+ and the B 2A states while predissocn. lifetimes were obtained by a
5-state complex—coordinate rotation calcn. involving the lowest 5 doublet
states along with their mutual interactions. The results are in agree-
ment with the existing exptl. data regarding the predissocn. of the v >
1 levels of A 2=*, while predissocn. is predicted for all the vibrational—
rotational levels of the 2 2%+, for the v > 1 levels of the pos. parity
substate of D 2T and for the higher vibrational levels (v > 2) of B 2A.
For the latter 2 states predissocn. increases significantly with the
rotational level. . R s
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F: CF

P: 3

132:185674 The Scalar Relativistic Contribution
to the Atomization Energi CF, CF4, and SiF4.

Bauschlicher, Charles W. , Jr. NASA
Ames Research Center Moffett Field, CA 94035, USA

J. Phys. Chem. A, 104(11), 2281-2283
(English) 2000 The one-electron Douglas
Kroll (DK) approach and perturbation theory,
accounting for the mass-velocity and Darwin (MVD)
terms, are used to comp scalar relativistic
contribution to the atomization energies of CF,
CF4, SiF4. The difference between these two
approaches is studied as a functi basis set and
level of correlation treatment.

C.AR R0, _/g’_@
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132:242122 Electronic states of cr+. Petsalakis,
L. D.; Theodorakopoulos, G. Theoretical and Physical
Chemistry Institute, The National Hellenic Research
Foundation Athens, Greece Chem. Phys., 254(2-3),
181-186 (English) 2000 ab initio multireference CI
calcns. have been carried out on the ground and excited
electronic states of the cation CF+ of singlet and
triplet sp multiplicities. The results on the ground
and the first excited state, a are in good agreement
with exptl. and previous theor. results. The poten
energy curve of a 3.PI. has a deep min. of 2.27 eV at
1.227 A. The poten the 1 1.PI. state has a very shallow
local min. (0.10 eVv) at 1.307 A. Th potential energy
curves of the higher excited states show mostly shallow
large internuclear distance, but they are repulsive at
the re of the grou state. O

C.2 2000, 132
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132:185625 Ab initio calculations of the spin-orbit

splitting in the C st CF4+ including the dynamical Jahn-

Teller effect. Sommerdijk, Harry; van Hemert, Marc C.
Gorlaeus Laboratoria, Leids Instituut voor

Chemisch Onder Universiteit Leiden Leiden 2300 Ra,

Neth. J. Chem. Phys., 112(9), 4124-4

131 (English) 2000 Detailed ab initio calcns. on the

lowest vibrational state of the electronic C 272

manifold of CF4+ show a small Jahn-Teller effect in all

_modes. This results in only small distortions from

tetrahedral symmetry, due to strong coupling between

C.R 200, 3R



electronic and nuclear motions (dynamical Teller
effect), the spin-orbit splitting is reduced by an order
of magnit This answers the outstanding question on the
large differences between th results of electronic
structure calcns. and measurements on spin-orbit
splittings in XY4 mols. or mol. ions [R. N. Dixon and R.
P. Tuckett, Chem Lett. 140, 553 (1987); J. F. M. Aarts
and J. H. Callomon, Mol. Phys. 81, (1994)]. Complete
agreement with expt. is however not reached because th
dynamical Jahn-Teller effect is very sensitive to small
errors in the pot energy surface.
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" 135: 295658a A photoelectron spectroscopic study of the second’

ionisation of the CF(X2IT) radical.-Dyke, J. M,;Hooper, N.;- Morris,
? 7{ A.(Department of- Chemistry, University. of Southampton, Southamp-
/ / ton, UK SO17 1BJ).*J. 'Electron Spectrosc.’ Relat. Phenom. 2001, 119(1),

” 49-66 (Eng), Elsevier Science B.V..-*The CF(X2Il) radical was re—

/ U D ;'7,'/' e :tudied witﬁ vacuum UPS.: Two bands were obsd. and assigned to the
i 7 4 " ZZ/»Q ionizations CF+(X'XZ*) CF(X?I) and CF*(a®[) CF(X2M). The 1st band,
ﬁ #[ which was obsd. previously,-has an adiabatic ionization energy of (9.11

£ 0.02) eV and a vertical ionization energy of (9.55 + 0.02) eV.- For the

2nd band, 3 vibrational components were obsd. with the 1st, the most

intense, at an' ionization'energy of (13.94 + 0.02) eV. Anal. of the

vibrational structure in the 2 obsd. bands allowed w, and r, to be detd:

as 1810 % 30 cm~! and 1.154 +.0.005 A, resp. for the 1stionic state,

e .e CF+(X!Z*), and 1614 % 30'cm~*"eind 1.213 + 0.005 A, resp: for the 2nd

) ionic state, CF*(a®M). -Comparison of the ionization energies and spec-

troscopic consts. obtained-was made with values obtained from recent
multi-ref. CI calens. - ' : .
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