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25394 THE REACTION OF GRAPHITE WITH NI- 96'2‘

: | TROGEN AT ELEVATED TEMPERATURES. J. Berkowitz'

(Argonne National Lab., Ill.). Preprint SM-26/40." 18p |
(In English) s
To be published in the Proceedings of the IAEA Sympo-

- 8ium on the Thermodynamics of Nuclear Materials held in
Vienna, 21-25 May 1962. s
The composition of the vapor at equilibrium when nitro-

gen reacts with graphite at a temperature of 2500°K was
studied by a variation of the Knudsen effusion method. Ni-
trogen gas is introduced into a Knudsen cell lined with
graphite, and the cell is heated by electron bombardment

to a temperature in the range 2200 to 2500°K. The vapor
effusing from the céll is collimated into a molecular beam
and fonized by a transverse electron beam. The positive -
fons formed are accelerated and analyzed in a mass spec- 3
trometer. Several methods are used to distinguish the sig- :
nificant ion peaks from those due to residual background

: gas, At a nitrogen pressure of ca. 10~*atm and a tempera-

ture in the _range | 220’.) 209 to 2500°K, the most abundant 1ons .



are N7, CN' and those due to the vapor species above
y graphite, i.é., C*, C§, and CT.. Much smaller intensities
i of fons were observed that could conceivably be C,N*,
CsN*, C,NY, C3Ny, CsNY, CgN{, C(N¢, and CgNg. The in- ;
tensity of CN* was more than ten times greater than any of ;-——-——«—-~--‘——»~
the latter ion peaks, and hence attention was focused on the !
- ~=m—mne ——-—- ——reaction product which was the precursor of CN*, namely i
the CN radical. A careful study of the concentrations of ;
--the various species in the equilibrium C (g) + % N, @) =
CN (g) was undertaken, in order to evaluate the equilibrium
constant, This datum, when combired with well-established ———:————-
thermodynamic and molecular properties, was used to
compute the enthalpy change of this reaction, and hence
the heat of formation of the CN radical. This value, AH;
(CN) = 109.5 kcal/mole, was compared with the results of
—_— __ a variety of previous experiments, including electron im-
pact appearance potential measurements, spectroscopic
observations, and detonation wave studies. The electron
impact experiments, which favored ca. 90 kcal/mole for
AHg (CN), were re-interpreted to bring these results into —-
' reasonable agreement with those from the detonation wave . .
experiments and from the present study. (auth) S
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35665. IHadar ‘emiie YeTbIpeX HEHICHTINI{IPOBANHBIX \agz
[10;10¢ B YJABTG ~HIONCTOBOM CIICKTPE DICKTPIYCCKOTO
paspsaa DIcoLoro mampsuKkemist B armocepe amero- T T
untpita, Pannetier Guy, Marsigny Louis.
(Observation’ de ‘quatre ‘bandes, non “identifiées, 'dans le,

'

. B spectre ultraviolet de la décharge électrique haute ten--— ===~

'sion A travers I'acétonitrile. «C. r. Acad. sci.», 1962, 254,

J-——Ne 22, 8363—3864 (dppanm,) . —

IIzyuen YD-cneKTp ICOYCKANISL DJIERTPIIT. 'paspana
[DLICOKOT0 HANPLKCHILT B armocepe ameromntprra (I).
Ha0monamn weThipe I0JMOCHI ICIYCKRANI, PACIIONOsKeN- _‘

meie npir 2868,8, 2971,4, 2973,0 m 2974,6 A, mprpopa ko-— " T
'TOPLIX B HACTOSIMCC BPCMS N BBIACHEHA. ITIL IIOJNOCLL, . .

'KoToppie Tarike NAOMIONAIOTCA B CIMEKTPE DMERTPNY. pas-— 7~
pana b cpeae (CHj)oNH, oTCyTCTBYIOT B CIyvace paspsad

e et -———1p "nCTOM aBoTe, NoHy, NHs 11 (CHj)oN — NHy, ut0 yRa3e-"—"—""""""°

paer na To, uto mir Np, mr NH ue spasorTes oTneTcTnen-
ALIMII 3a NX mospienre. I30niTounoe cofepskamine asora "

B I BBeAeT K ICUYE3HOBCIINO IIONOC. Yciopmst mabmione-
HIIST JI0JI0C TIO3BOJAIOT TIPEANONOKIITE, YTO IPIMIHOIL X

MOSIBJICHIIST SIBJISICTCSI COCJUTICINe, CONepsRamice ymepo;f 7

X.1963.3

I asor, poasmoskio, tpexatoduoro Tima: CN, CNp mam—"" """
‘CNIL. . . -~ B Paceajum
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;. 99: 218938¢ Cross sections for formation of parent and fragment
ions by electron impact from cyanogen (C:N:). Smith, O. I
(Dep. Chem. Eng., Univ. California, Los Angeles, CA 90024 - USA).
Int. J. Mass Spectrom. Ion Processes 1983, 54(1-2), 55-9 - (Eng).
Cross sections for the formation of parent and fragment ions'gy
electron impact on (CN): are reported between the ionization energy.
and 35 eV. Appearance energies show reasonably good agreement
with those obtained in previous studies. The appearance energy for
the process C:Nz2 + e- — (C2N)+ + N. + 2¢- leads to a value for the

heat of formation of CzN- of 154 kcal mol-!, somewhat higher than
Af// that currently accepted. . oo o

e A-1983, %’,/vo%‘ | Y

e



/\:ZA/ 851093, Ceuennss 06pa3oBaHHss MATEPHHCKHX M OCKO-

Jaoynbix HoHoB 3 C,Np npu anextponHom yaape. Cross-
sections for formation of parent and fragment ions by
electron impact from C;N,. Smith O. I. «Int. J. Mass
Spectrom. and Ion Phys.», 1983, 54, Ne 1—2, 55—59
(anra.)

Ha KpaapynosnbHOM Macc-CneKTpoMeTpe H3MepeHbl KpH- '
Bole 3 dexTBHOCTH HOoHH3auHH (KOM) anekTpoHubM yaa-
pom C,Ny ¢ oGpasoBanneM CoNot, CN+, Cot, CoN+, HU3-
‘MepeHHe HONHBIX TOKOB NPOBOAHJOCH B pEXKHMe cyera
; otaeabHblX HoHoB. M3 KOU onpepenenm It nosiBaenus:
4 //f 135203 aan CoNo+; 19,5:0,3 aas CoN+; 20,9403 ans
CN+ u 18,040,3 ans Co+. M3 otnocur. uamepennit KU
aasi Net u nponyktoB Honusauud CoNa onmpepenenst Tak-
ke abc. ceuenns Hounsaunu CgoN, ¢ ob6pasoBanueM pas-
.mmunblx HonoB. M3 It nosiBaenusi CoN+ moayyeno- 3Haue-

nxe Ttemaothl oGpasoBanus CoN — 154 Kkaa/Moab.

. S e . E. Huxonaes
X./98Y 19, v
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9b51284.  Onpepenenne KOHCTAaHT CBEPXTOHKOTO B3aH-
mopeiicteis paankana CCN B cocrosmu A?A(000) no
CMeKTpaM ABOHHOr0 MHKPOBOJHOBO-ONTHYECKOro pe3oHaHca.
Hyperfine coupling constants of the CCN radical in the
AA(000) state by microwave-optical doubie resonance
spectroscopy. Suzuki Tetsuo, Saito Shuji, Hirota
Eizi. «J. Chem. Phys.», 1985, 83, Ne 12, 6154—6157
(aurs.). Mecro xpanenunss I'TIHTB CCCP
Meroaom aBoitHoro CBU-onTHy, pe3oxanca HaGa0LanHCh
nepexoabl Mexay kommnonentamu CTB u Mexay spamar.
yposuamu pagukajna CCN (I) B Bo3GyxIeHHOM 3/MCKTPOH-
UZZ// . Hom coctosuni A%A ¢ kouburypauueii ... 402I2 dpoitnoii
Pe30HaHC JETEKTHPOBANH B BHAe H3MCHeHHs (yopecieH-
wnn I npu 470 um - (nepexox A?A—X?IT), Bo3Gy:xaaeMoit
JasepoM, npu ckauuposanun CBY-passeptku. U3 wnaGao-
Raembix vyactor CBU-mepexomoB onpemesieHsl KOHCTaHTH
CTB ua sinpe “N (—59 u 7,8 Ml'u), Koucranta cnuH-op-
Guranbhoro B3aumogeiicteua (COB) simepHoro cnmma c

N/G8F, 19 wG




SJMEeKTPLHHBIM ~ OPOGHTANBHBIM  YIVIOBBIM MOMEHTOM (50,
22 MTu) u xoncranra SIKP (0,75 MTu). Pagnkan I no-
JyICH B D-UHH MPOAYKTOB paspsia B cMecH CF, w CH,-
CN. dnexkTponHas mIoTHoCTs Ha asoTe ans 27-opGHTanu
cocrapiser 0,36; cnHHOBas NJAOTHOCTE Ha a30Te paBHa

0,047. _ v . B. ®. Munaen:

lﬁélt
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e Khatmen W. P

szf‘zuaﬁ [ﬁ@z&aé. anel 7/@%/%0*

chem. Jons: Proc, NATO

Ay \Si//cl/y Inst., Zes Aved, fune

D Jo-yily 11, 1986. Yorolnecht
etes 1997, C. AYE—460.
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1B54046. Crpyktypusie uzomepn C,N+. Hccaenosanue
TEXHHKOi CeJeKTHBABIX WOWAGLIX NOTOROE. Structural iso-
mers of C;N+. A selected-ion flow tube study /
Knight J. S, Petrie S. A H, Freeman
McEwan M. J., McLean A. D., DeFrees D. J. // J. Amer.
%hem. Soc.— 1988.— 110, Ne 16.— C. 5286—5290.—
Hra. :
Hcenenosana peaku. cnoco6uocts 1onos CoN* B p-uHax
c Hz, CH4, NHs. Hgo, Csz, HCN, Nz, 02, Ngo H C02
npu T-pe (300x5) K. Housl nosyueHsl n100 3/MeKTPOHHBIM
yrapom CoN; CHsCN mam HGsN, amGo B p-uusix C++
JHCN u C*++C:No. ConocrasJieHsl pe3yJbTaThl, OTHeCeH-
nbie K Bo3MoxiuM nzomepam CNC+ u CCN¥, oGpasyio-
IIMMHCS TPH 3JEKTPONHOM yAape C sneprueit 25 3B. Or-
Meueno, uto coenntenne CCN+ sapnsercs Gosiee peakiUHON-
HOCIOCOGHEIM npH B3anmofeiictaun ¢ Ho, CH,, H,0, O,
u COs. B ap. p-uusx pasjnuus Mexay H3OMepaMu He



cymecrsennsl. Meropamu CCIT n Teopuu BO3MYLICHHIT
Ménnepa—Ilneccera € HCHOJB30BaHHEM WHPOKHX Ga3suc-
Hbix naGopo pacgunran _npoduin I8 NOTeHLHAJIbHO
SHepruH, CBsI3bIBAlOLLHit o06a n3oMepa. HakjieHOo, 4YTO MH-
iMyMy3Heprin _orseqacr coeannenne CNC*, phuue Ha
88 xxk/Moub pacnonarae'rcn-—mnmomxm
Gapbep HMeer Bhicoty 195 K JOKIMONE—(C5_ CTOPOHBL
CNC+). Cpenano 3ak.JioueHme;—uTo—60iee—peaKUHOHHO-
‘cnocoGuptit naomep CCN+ Bpsf Ji MOXKET NPHCYTCTBOBATH
B 3HAUNT. KOHL-HSAX B MEX3Be3JHOM IMPOCTPaHCTBE.

: A, B. Hemyxuu
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P 12 0137. CpaBHHTeNbHOE TEOPETHYECKOE MCCAENOBAaHHE:
HoHop CoN+ u SiCN+ m npouecco mux oOpa3opanus.
A comparative theoretical study of the CoN+ and SiCN+
jons and their formation processes. Largo-Cabre-
rizo A, Barrientos C. «Chem. Phys. Lett.», 1988, 148,.
Ne 1, 79—85 :(auru.)

Hesmnupuueckum Mmerogom CCIT MO JIKAO B Gasuce
6-31 I'd* wyccienoBaHo anekTpoHHoe crtpoenne CoN+ (1)
# SiCN+ _(II); ans 11 Takke npoBeleHH pacyeTHl B pac-
IIHPEHHOM ©0asuce. YUHTBHIBAJHCb KOPPeJsllHs 3JCKTPOHOB.
B UETBEPTOM IOPSIAKE TeOPHH Bo3Mywenuii Mennepa —
ITneccera. OGnapyxkeno, uto naoMepst CNC+ un SiNC+.
craGunbnee maoMepos CCN+ u SiCN+ (Bce Jamueiinbl) Ha:
23,6 1 9,1 KKaJa/MOJAb COOTBCTCTBEHHO ¢ GapbepaMu H30-
Mepusauun 29,5 u 8,7 xkan/moab. IlpuBeneHH paBHOBec--
Hast reoMeTpHusi, JQunosabHele MoMenthl (0 u 3,716 em. He--
6as aas I 1 Il cooTBeTcTBeHHO), BpallaTe/bHblE NOCTOSH--
Hble, KoJjeGaTeJbHble YacTOTh, pachmpejesieHHsl 3JeKTPOH--
Hoit nuotHoctH. OleHeHnsl 3HTanbnuu peakunii C+ y Si+
¢ HCN 1 HNC u C+ ¢ HSIiN n HNSi u oGcy:xkaena Bo3-
MOXXHOCTb MNpPOTCKAHHS 3THX peaKuHii B MeX3Be3qHoM'
JIpOCTPAHCTBe. B. JI. JleGenes.



n - ,/),'1 ;’[zﬂ P
Y/ S I 30045 (938

V{ ;’ 24 B1047. CpaBHHTEJbLHOE TEOPETHYECKOEe HCCJeJ0BaHHe
nonos CoN+ u SiCN+ npoueccos ux oGpasoBanusi. A com-
parative theoretical study of the C,N+ and SiCN+* ions
and their formation processes. Largo-CabrerizoA,
Barrientos C. «Chem. Phys. Lett.», 1988, 148, Ne 1, 79—
85 (aur..) "

Hesmnupuueckum Merogom CCIT c ucrnosnbzoBanneM Ga-
sucioro HaGopa 6—31 ['®* onpeaenensl 3/eKTpOHHOE H
reoMeTpHY. CTPOCHHC H30MEpOB g‘%l\;; u SiCN*. Dueprun
CTAalHOHAPHBIX TOYCK YTOUHEHb pacieTaMi C YietoM 3anek-
TPOHHOIT KOppEJISIHH 110 TCOpHH BO3MylueHHs Mémrepa—
Inecceta 4-ro nopsigka B Oosee pacUIHPEHHHX O0asHcax.

, /) B oGoux cayyasx Gojee CTaGHAbHBIMH HafiJCHH H30MeEpH
.,a 'l - cocraa XCN+, onnako B cayyae X=3Si pasnuua B 3Hep-
FHH MEXKAY H30MepaMH MHOro  Menbuie, ueM aas X=C,

Bapbepn p-unn nsomepusamnn XCN+—XNC+  naiijenn

paBubiMi 29,5 u 87 kkan/moab aas X=C u Si, coors.

B oGoux cayyasix He HaiiicHO CTaOH/bHBIX LHKJIHY. CO-

@ crosiumit. Ouecnenst sutanbnun p-unit X+ ¢ HCN u HNC u

C+ ¢ HSiN u HNSi u oGcyxjaeHa BO3MOXKHOCTb CyLIECT-

: / ,[].QS) 2 y BOBAHNSI TAKHX HOHOB B MEXK3BE3NHOM NPOCTPAHCTBE.
X. 00, i : 51 U. H. Cenuens
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methy aun? Jucie gad eys aosilylivi, lidene (C2N- and HiCin )
ions .ad Leir formation processcs. Luargo-Cabrerizo, & ;
Barrieatos, C. . (Dep. Quim. Fis., Fac. Cienc., Valladolid, Spai.
47005). Cl.em. Phys. Lett. 1988, 148(1), 79-85 (Eng). Ab initio
calens. at the HF/6-31G* level have been carried out to det. the mcl.
structure of the isomers of CoN+ and SiCN+, followed by. correlated
calens. at the MP4 level, CNC*+ and SiNC* are -found to be more
stable than CCN+ and SiCN¥, resp. - Isomerization barriers of 29.5
and- 8.7 kecal/mol are found -in cach case. = A" theor. estn. of the
enthalpies for the reactions of C+ with -HCN .and HNC, Si+ with
HCN and HNC, and C+ with HSiN and HNSi is provided, and on
tho-basis of our results the possibility of these reactions occurring in
interstellar space is discussed. - .. W i S ey ‘ e g

@@ ‘ S L-W'/I/N,



F:CCN B
P:3 4
451294. Kone6arersHo-Bpamareabhble ypoBHH pamikana CCN (X{2}TIH) -
Rovibronic levels of the CCN (X{2}'TIH) radical / Gabricl W., Reinsch E.-A."
Rosmus P. // Chem. Phys. Lett. - 1994, - 231, N 1. - C. 13-17. Aurn. ‘
.C Hcronb30BaHHEM BapHalHoHHOIT mpouenyps! Pennepa-Temwrepa npu yuer.
CMHHOB JJICKTPOHOB IO TPEXMEPHBIM (GYHKLHAM MOTCHUHATBHOI JHEPrHE
(onpenenenubiM MeromoM CASSCF min 63 reomerpny. CTpykTyp BOmE'
MOJNIOXKECHHA paBHOBecHA) H Habopa OJKCMEPHM. YAaCTOT PacCYHTaHb |
xone6arersHo-Bpamar. ypoBHH pamikana CCN B OCHOBHOM 3JICKTPOHHON
cocrosnnn  (X{2}TIHY), ymoBIeTBOPHTENLHO BOCMPOH3BOAAIIHE oOKono 2(.
pasHocreii KoneGaTesbHO-BpaLLATEILHOI SHEPrHH ¢ ToyHoCcThIO 10-20 cm{-1} ¥ |
M3BECTHbIE SKCriepHM. YpoBkH s J=P (P'<='7/2) no 2500 cm{-1}. :

Py X. nY, 1996
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" 121: 216089a Ab initio study of the spectroscopy and thermo=

chemistry of the C:N and CN: molecules. Martin, Jan M. L.;

Taylor, Peter R.; Francois, J. P.; Gijbels, R. (Departement SBG,

Limburgs Universitair Centrum, Universitaire Campus, 3590 Diepenbeek,

Belg.). Chem. Phys. Lett. 1994, 226(5-6), 475-83 (Eng).

; — Several structures and electronic states of the C:N and CN2 moﬁs.
mg,ﬁ -7 /Q m/ were studied using complete active space SCF (CASSCF), multireference
~/ CI (MRCI), and coupled cluster (CCSD(T)) methods. Both mols. are

% d ‘Z ﬂ /)/t/ very stable. The best computed total atomization energies 3 D are
/’288.6 £ 2 kcalymol for CNz, and 294.1 £ 2 kcal/mol for C2N. The

/) . CNC and CCN structures for CoN are nearly isoenergetic. CNN(3II)
} (A lies ~30 kcal/mol above NCN(3Il), but has a high barrier towards
interconversion and is therefore obsd. exptl. Computed harmonic

frequencies for CNN are sensitive to the correlation treatment: they

are reproduced well using multireference methods as well as the

CCSD(T) method. High spin contamination has a detrimental effect

9 m/ on computed harmonic frequencies at the CCSD(T) level.
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- 123: 68913p Fourier-transform microwave spectroscopy of
CCN (X 32Ilyj2). Ohshima, Yasuhiro; Endo, Yasuki (Dep. Pure
Appl. Sci., dniv. Tokyo, Tokyo, Japan 153). J. Mol. Spectrosc.
1995, 172(1), 225-32 (Eng). The lowest J = 3/2-1/2 rotational
-transition of the CCN radical in its X 2I1;/; state has been obsd. by -
using a Fabry-Perot-type Fourier-transform microwave spectrometer .
combined with a pulsed discharge nozzle. The radical has been
generated by a pulsed elec. discharge of CHsCN or CCLCN dild. in

- Ar, and subsequently cooled to a few d in a supersonic free jet.-

d The spectrum with completely resolved fine and hyperfine structures

: 4 .. has been analyzed to provide an accurate set of spectroscopic consts.

/ -724 ‘ The spin d. and other electronic properties of the unpaired electron

Y ) in the radical have been estd. from the detd. hyperfine coupling

consts. assocd. with the nitrogen nucleus..

Peowny”

CN 1995143, N6 -



s /996

125: 339496w Ab initio studies on the structures, vertical elec-|
tron detachment energies and fragmentation energies of C,N=
clusters. [Erratum to document cited in CA125:42254). Zhan,;
Chang-Guo; Iwata, Suehiro (Institute for Molecular Science, Myodaiji, .
Japan 444). J. Chem. Phys. 1996, 105(15), 6578 (Eng). The calcd. results
for the ground state of C;N~ were given incorrectly in the original paper.

Wﬂ/ %ﬂﬂ(fl‘he results for C,N- listed in Fig. 1 and Tables II and III are not for
- this state and should be removed. Table IV is reprinted to show the cor.

L M/ mm values. The errors were not xjeﬂected in the abstr. or the index entries.

c.A.1996, 134, v%6
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128: 2218518 Theoretical study on potential-energy surface of

C;N.. Ding, Y. H.; Huang, X. R.; Li, Z. S.; Sun, C. C. (Institute of

"Theoretical Chemistry, Jilin University, Changchun, Peop. Rep. China

; 130023). J. Chem. Phys. 1998, 108(5), 2024—2027 (Eng), American
Mm/@g, Institute of Physics. B3LYP and CCSD(T) (single—point) calcns. are
P performed on structures and interconversion transition states for five

/m,/} C2N, isomers, i.e., the linear structures NCCN 1, CNCN 2, CNNC 3,

4 and CCNN 4, and the NNC three—membered ring structure with exocy-
/MZM clic C-C bonding 5. A schematic potential—energy surface of the five

C.N, isomers is established. It is shown that the elusive and long

,L{ searched for isomer 3 lies in a deep potential well against isomerization
M%/ ) to the well-studied isomers 1 and 2, while the two transition states,
which have been predicted to connect the isomers 1 and 3, are actually
MM' assocd. with the inter—exchange of the two cyano groups in isomer 2. It
%/ Q/WM .13 also shown that the exptl. unknown but expectedly important isomer
presented in this paper may provide useful information for the identifica-""
tion of the two isomers 3 and 4. .

4 may take an isomerization pathway to the isomer 1 via the intermedi- '
LA 7978 ‘___)A/X

ate 5, and the isomer 4 also lies in a deep potential well. Both the
isomers 3 and 4 may be thermally as stable as the isomer 2. The results
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132: 315129x Far—-Infrared Laser Magnetic Réséﬂdﬁ?:gsiicctro-
scopic Study of the v, Bending Fundamental of the CCN Radical
in Its X211, State. Allen, Michael D.; Evenson, Kenneth M.; Gillett,

David A.; Brown, John M. (Time and F' requency Div., National Institute -

of Standards and Technology, Boulder, CO 80303 USA). J. Mol. Spec- |

trosc. 2000, 201(1), 18—29 (Eng), Academic Press. Bending vibration—
rotation transitions between the (010) 425~ and (000) 211, vibronic states
of the CCN radical in its ground electronic state were obsd. using far-
IR laser magnetic resonance (FIR LMR) spectroscopy. Thirteen FIR
laser lines were used to record 769 resonances. The LMR data, combined
with previous data, were used to det. vibrational, Renner—Teller, fine—

structure, rotational, hyperfine, and mol. g—factor parameters using a.
least—squares fitting routine. The model used was an N2 effective Hamil- '

tonian modified to include the Renner—Teller effect explicitly in a 21
electronic state. The band origin for the (010) 425~ — (000) 2[1, transi-
tion is..179.598176 + 0.000067 cm~!. The spin—orbit splitting in the
ground state was refined and the complete set of 14N —hyperfine param-
eters detd. for the 1st time. (c) 2000 Academic Press.

A 2080, 132, N3
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133:43069 Ab-initio MRD-CI studies of electric
field gradient (efg) and dipole moment of CCN radical at
CASSCF optimized geometries for X2.PI., a4.SIGMA.-,
A2.DELTA., B2.SIGMA.- and C2.SIGMA.+ electronic states.

Prasad, Rajendra; Chandra, P. Department of
Chemistry, Banaras Hindu University Varanasi 221 005,
India Indian J. Chem., Sect. A: Inorg., Bio-inorg.,

Phys., Theor. Anal. Chem., 39A(1-3), 148-162 (English)
2000 X2.pI., a4.SIGMA.-, A2.DELTA., B2.SIGMA.- and
C2.SIGMA.+ states of CCN radical have been studied using
complete active space SCF (CASSCF), multi ref. singles
and doubles CI (MRD-CI) methods. The optimized geometry
for electronic states under consideration seems to be
sensitive towards the choice of active orbitals in
CASSCF calcns. The equil. excitation energi obtained
from extrapolated energies in MRD-CI calcn. are in

C.42. %080, £33



excellent agreement with exptl. results for
X2.PI..fwdarw.A2.DELTA. and X2.PI..fwdarw.C2.SIGMA.+
systems. The equil. excitation energy (Tc), ele field:
gradient (efg), and dipole moment are sensitive towards
the selecti of ref. configurations, no. of roots treated,
simultaneously, threshold wva (T) for configuration
selection and quality of starting one-particle basi MOs
in MRD-CI calcns. Natural orbitals (NO's) obtained from
iterative natural orbital procedure (INO) are very good
starting one-particle MOs f reliable prediction of one-
electron properties in MRD-CI calcns. ab initi
cyanomethylidyne radical elec field gradient dipole
moment CI (configurat interaction), Quantum chemistry,
MRD-CI; ab-initio MRD-CI studies of elec field gradient
(efg) and dipole moment of CCN radical at CASSCF
optimized geometries for X2.PI., a4.SIGMA.-, A2.DELTA.,
B2.SIGMA.- and C2.SIGMA.+ electronic states; CASSCF
(molecular orbital), Dipole moment, Electric fi
- gradient, Electronic state, Energy level excitation, ab-
initio MRD-CI stu of elec. field gradient (efg) and!
dipole moment of CCN radical at CASSCF optimized
geometries for X2.PI., a4.SIGMA.-, A2.DELTA., B2.SIGMA.-
and C2.SIGMA.+ electronic states; Molecular orbital,
natural; ab-initio MRD-C studies of elec. field gradient
(efg) and dipole moment of CCN radical at CASSCF
optimized geometries for X2.PI., a4.SIGMA.-, A2 .DELTA.,
B2.SIGMA.- C2.SIGMA.+ electronic states; Molecular
structure, optimized; ab-initio M CI studies of elec.
field gradient (efg) and dipole moment of CCN radical
CASSCF optimized geometries for X2.PI., a4.SIGMA.-,
A2.DELTA., B2.SIGMA.- C2.SIGMA.+ electronic states;
4120-02-9, ab-initio MRD-CI studies of elec field
gradient (efg) and dipole moment of CCN radical at
CASSCF optimized geometries for X2.PI., a4.SIGMA.-,
A2.DELTA., B2.SIGMA.- and C2.SIGMA.+ electronic states




F: C2N
P:3 :
134:242952  Ground and valence excited states of C2N and CN2
transients: Ab initio geometries, electronic structures, and
molecular propertics.  Prasad, Rajendra; Chandra, P.  Department
of Chemistry, Banaras Hindu University, Varanasi, India. J. Chem.
Phys. (2001), 114(4), 1589-1600. in English. :
Geometric and vibrational characterization of CCN(X~2TT,
a4¥-, A~2A, B~2%-, C~28+), CNC(X~2llg, A~2Au, B~2¥u.),
CNN(X~3Z-, a~14A, b~1Z+, A~3I1, 11IT) and NCN(X~3Zg-, a~1Ag,
b~1Zg+, A~3TTu) systems was done using full-valence complete active
spacc SCF (CASSCF) mcthod. The Renner-Teller intcraction
parameter, €, was calcd. for IT electronic states with CASSCF
potentials. Excitation cnergics with zcro-point corrections, TO, clcc.
field gradient (efg), and dipole moment, p, were calcd. using
CASSCF, complcte active spacc second order perturbation theory
(CASPT2) and multireference singles and doubles CI (MRD-CI) levels

' .



of theory. ‘The fact that CASSCF values of the principal components
VXX, VYY, and VZZ of the efg tensor listed through two quantities
¢ql(=VZZ) and ¢q2(=VXX-VYY) arc not very different from their
CASPT2 counterparts, suggests that second-order perturbation
involving all singles and doubles over the onc-dimensional spacc
spanned by the CASSCF wave function arc not important for the cfg
and p. However, the important contributions come from the higher
excitations (triple, quadruples, etc.), which are included in MRD-CI
wave function, by taking multireference zeroth-order wave function.
The use of iterative natural orbital seems to be necessary to obmm
stable values of the efg and p in the MRD-CI method.
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