Y4 199/
44 L) 3 B114s. Jlazepnan cnexTpockonMs BLICOKOrO, paspelwse-
wig Np M CO _p Kkpaiineii ynstpadwmonerosoii obnactn. High
resolltion XUV laser spectroscopy on -N; and CO /Levelt P,
Ubachs W., Hogervorst W. //COMET XII: Eur. Res. Conf.
Mol. Energy Transfer, Berg en Dal, 21—26 July, 1991 : Book
Abstr.—Nijmegen, 1991 .—C. 33 .—Awnrn. : )
\ Ha Gase HaHoceKyHAHbIX Y3KONONOCHBIX (WMPUHA NONOCHI
8036ymaenns 0,3 cm™') umnynscHbIx nazepos BLICOKOH MOWL-
HOCTH W METOAOB HenWHeHHOW onTukm paapabora npeum-
anoHubiit  (tourocte 0,04 cm™') cnextpomerp, paboratowmii
8 KpaiiHeit Y®-obnactu (90—100 Hm), ¢ nomouwsio k-poro'
METOAOM PEe30HaHCHO YcuneHHoM pasyxdotonnon (1 KYD 41
(Z,/] Y®) unouusaumm  muccneposaHsl:  pupbeprossle  COCTOAHMS
'-’ iz, (v=0) u oz’m, (v=0) monekynsi N; BO3MYyLEHHbIE
& paneHTHsIMM coctosumamu b’'Z*, u b'M,; puaBeprossie coc-
rosuua Ldpm'm (V=0), K 4po'Z*(v=0), Wso'nt (v=0 mone-
ﬁ kynst CO. OG6Hapymen rake Hoebiii nepexos CO npu

98,58 Hm. B. M. Koeba

X. /8993, N3 [ ,
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y 115: 1459322 T'wo-photon spectroscopy of molecular nitrogen:
multiphoton icnization, laser-icduced fluorescence, ara direct
absozption via the a" 12+ state. Lykke, Keith R.; Kay, Bruce D..
(Seadia Natl. Lab., Albuquerque, MM 87185 USA). J. Ckem. Phys."
{331, 95(4), 2252-8 (ing). A new (2 + 1) resonantly enhanced
‘multiphoton ionization (REMPI) process via the a* 1%¢* stata of N2
with a quantum specific detection sensitivity of ~105 mol. cm-2 is

reported. The resulting spectra are easily anelyzed and yield directly:
COLmoetee X

the relative rotational and vibrational populations in the €round;

/ : electronic ‘state of N2. Addnl., both two-photon direct abscrytion,
il A (TPDAY to, and laser-induced fluorescence (LIF) from two-ghoton
Q 2 excitation of, the a" state of Na are otsd. These spectroscopies are:

f' fw ‘compared with (1 + 1) REMPI and ‘TPDA via the £, F state of H, |

o199, nsnly @
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51142, Awaamus 8f, 9, u 10f, v=1 pHAGeproBekux
cocrosnuii No. Analysis of the 8f, 9f, and 10f, v=1 Ryd-
berg states of N» / McCormack E. F., Pratt S. T., Deh-
mer J. L., Dehmer P. M. // Phys. Rev. A— 1991.—
44, Ne 5— C. 3007—3015.— Anra,

Meroa cnexTpockomitn 1BOfiHOrO pesoHanca M3 cocTos-
st allly, v'=35 Womonb3oBan a5 M3yuenHs: aBTOHOHH3A-
wHontoro (X22,+)8f, 9f, 10f, v=1 cocrosuus N;. He-
NOJIL3yeMast MOJC]b OCHOBBIBACTCS HAa PACCMOTPEHHH Aab-
HOJICHCTBYIOIEr0 B3aHMOACHCTBHS OCTOBa MOJIEKYJIS PHOT O
HOHA C pHAGEPrOBCKHM 3JEKTPOHOM H MOMKET OiTh He-
N0/Ib30BAHO KaK JUIs ONHCAHHS SHEpPruit yposueir 8f, v—
=1, Tak #u a4a onpejenenns 3hQeKTHBHOrO KBaJPynoJb-
HOrO MoMenTa H moJgsipudyemocti No+ X'+ y='1 ocrosa.

au3 cocTosthnst 9f, v=1 TO03BOIMI OGHAPYKHTb HOBOG
COCTOsIHME, cunTaBuleecs. HenaGmonaembiv (A201,)3dn’A,,
v=2. [oayuennsie pe3yJabTaThl AAIOT IOJHOE npeacrasae-
HHE O JeTANsAX OAHODOTOHHOTO CHEKTPA MOrIOUWICHHS Nz
B JlHanasone 7—126850 cm—!,
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11 BI155]  Anaaus 8f, 9f u 10f, v=1 punGeprosuix
cocronnuit No. Analysis of the 8f, .9f, and 10f, v=1
Rydberg states of N, / McCormack E. F., Pratt S. T,
Dehmer J. L., Dehmer P. M. // Phys. Rev. A.— 1991.—
44, Ne 5.— C. 3007—3015.— Awnra. g

C noMOWPBI0 HOHH3AL. CNEKTPOCKOMHH ABOMHOrO pe3o-
Hanca Hcclel0oBaHa aBTOHOHH3auHa (X2Z,+)8f, 9f u 10f
(v=1) cocroauuit N, uepes psin Bpawar. ypoBHeft a'll, -
(v'=05) cocTosnrA ITtcAeayeMEe COCTOSHHA JiexaT B
C10:KHOM 06JIaCTH CIEKTPA, K-pasi COAEPIKHT NMePeXOAH Ha
BHICOKHE KOJsIeGaT. YpoBHH b’Z,+ BaJeHTHOro COCTOSHHS
H pHAGEproBHe COCTOSHHA, cXoAaswHecs k X28+, A,
B B’Z,+ cocTosHuaM HoOHa. Ilas muTepnpeTammu CTPYKTY-
pHl f-cOCTOSIHHIT H MACHTHGHKALMH CTeNeHH B3-BHA C OJH3-
KOJIC)KALHMH COCTOSIHHSIMH MCHOJIb30BaHa MOZEJb HajbHO-
AeilCTBYIOIIEro B3-BHsl, OCHOBaHHas Ha B3-BHH  pHaGep-
rOBOTO 3/IKTPOHA C MOJAPH3YEMOCTbIO H KBAJAPYMOJbHBIM



MoMeHTOM Kopm HoHa. Not. O6Gpa6orkoit MHK TNOJyueHH
3HaueHHsi SHEPTHH HEBO3MYyuicHHOTo 8f cocTOSHHA H ab-
(DeKTHBHHEC 3HaUeHHs BENHUYHHL KBaApYMOJLHOTO MOMeH-
ta (3,220,1) # H30TPOMHBIH TNOJSAPH3YEMOCTH (16,1£0,4)
aas X2Bgt (vt=1) cocTosiHHsl HOHA. Kpome TOroO, Ha-
6aiofajoch HOBOe COCTOsIHHe, BoO3Myllaloulee 9f (v=1)
COCTOSIHME, K-pOe WHTEpNPeTHPOBAHO KaK (A21,)3dn'Ay
(v=2) ‘coctosinne. Buba. 41. E. A. Ilaswx
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115: 145340p High-resolution Fourier spectrometry of nitrogen
(1N:) infrared emission spectrum: extensive anciysis of the
wiA, — alll¢ system. Rczx, F.i Michaud, F. (Lab. Spectrom.
Tonique Mol., Univ. Clauds Bernard-Lyon I, 65622 Villeurbanne,
Fr). J. Mol. Spectrosc. 1391, 149(2), 441-6 (Eng). Rotational
anal. of the wiA, = alll; systam of 4Nz was extended to include the
vibrational levels of the wil. state (v = 4 — 8) and the aill; state (v
= 3 — 6), resp. Recently the spectrum were recorded at high resoln.
with better exptl. conditivzs by Fourier transform spectrometry at
4500-6000 cm-! to obtain nx.re exptl- data. The mol. parameters of
these states were obtained by a com(flete fitting procedure. Derived
values of equil. consts. were deduced. RKR potential energy curves

mere celed. for the w — a syziem.

. z/ﬁ 2 — for the 2 states were constructed , and the rranck-Condon factors
7 - '
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120: §9437q Calculation on the energy levels and radiation
constants of molecules. Tian, Xingshi (Dep. Phys., Yunnan Univ.,

Kunming, Peop. Rep. China 650091). Yunnan Daxue Xuebdao, Ziran
8 (Ch). The radiation consts. of mols.

Nexueban 1991, 13(3), 222-
we usually indicated by means of the oscillator strength. The
oscillator

zethod of calcg. the energy levels of electronic states an
strengths of their transition for mols. was put forward.: The enengy
levels of N1T¢*, AT, B3ll,, C3lla and D3Z.* states and the
oscillator strengths of the first, the secund and the fourth pos.

systems for the N3 mol. are caled. The calod. values are in good
agreemont with exptl. values, ) o



L}J
N

<.
N

[4en-, De

96./.0]9/7, N1

s

11 1167. Tounble pacueTol (YHKUHH TOTEHUHAJBHONH
®MEPrHM H 3HEPrHH AHccOuHauHMH Nz B NPHOIHMKEHHH KOH-
(GHrypauHouHOro B3aHMOJEHCTBHSI ¢ HAGOPOM HCXOMHBIM

'kondurypaumit. Acurate multireference configuration in.

teraction calculations of the potential energy functior
and the dissociation energy of N2 / Werner Hans-Joa-
chim Knowles Peter J. // J. Chem. Phys.— 1991.— 94,
Ne 2.— C. 1264—1270.— Aurn, ; !

C ucnosbsopannem Merogos HHK-KB u moanoro npoJ
crpanctBa akTHBHHX opGuraneit (ITAIT CCII) paccunranz
¢-unst noreHi. sHeprin moJexkyant No. Hceaenosanich 3a:
BHCHMOCTH DAacCYHTaHHHX CICKTPOCKUTHIY. TIOCTOSIHHBIX F
SHEPrHH JHCCOLHALMH OT KcnmoJb3yemoro Ga3nca. Haiimeno
NTO 3HEPreTHYECKH  ONTHMH30BAHHBIC  KOPPEJSLHOHHC
corsacoBainbe GasHucel JlaHHHHTA AAIOT JIy4YlIHC pe3ydb:
TaTH, YeM 0as3nchl aTOMHBIX €CTECTBEeHHBIX opGuTaJeit Tof
JXe BeaHuHHbL _PacueTh ¢ Hcnmosb3oBalmieMm 0(asica, BXJIO-




varoutero ¢-uni-h'tuna, 4 Takxe yunTHBaIOWCrO OCTOBHO-
OCTOBHHE H OCTOBHO-BaJCHTHHIC  KOPpC/SILHOHHBIE 30-
¢$eKTH, NalOT OueHb TOYHBIE 3HAUYCHHSA e, e H D, ¢ owNG-
xami 0,0003 A, 8 cM~! u 0,7 KKkaj/MOMbL COOTBETCTBEHHO:
Bruiouenne GasucHHIX ¢-Luit {-THNA yMelbluaeT owHOKy
B DAacCYHTAHHOM 3HAYCHHH  JHCPrHH ~ AHCCOLUHAUHH [0
¥0.3 kxaa/moab (0,013 3B). ) ) T. IO

.

R .
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v 7 22 B1033."" " Tounble pacyeTsl METOAOM KOH(HIrypalHOH-

HOro B3aHMOJEHCTBHS C HECKOJbKHMH MCXOAHBIMH KOH(DH-;

rypauHaMu (YHKUMH TNOTCHUHAJbHON SHEPrHH H 3HEPTHH

nuccounauun No. Accurate multireference configuration.

interaction calculations of the potential energy function:

and the dissociation energy o? N; / Werner Hans-Joa-'

chim, Knowles Peter J. // J. Chem. Phys.— 1991.— 94,

Ne 2— C. 1264—1270.— Anra. , 9

BHyTpedHe CrpynmHp. MeTOZOM KOHQHIypau. B3-BHA C

: Y4eTOM Of(HO- H ABYKPaTHHIX BO3GYXKAEHHl MO OTHOLIEHHIO,

K MHOTOKOHQHrypall. HCXOJAHOIT BOJHOBOI (-LHH PpaccuH-;

l [ ” ‘9 ; TaHa NOTEHUHaJbHAasi KPHBAsi OCHOBHOTO 3JEKTPOHHOrO CO-,
w il ) € crosHus MoJekyan No. Op6HTanH NOJydYeHH MHOTOKOH-
: spurypau. merogom CCIT™B NOJHOM aKTHBHOM IIPOCTDAHCT-
Be. PaccMOTpeHa CXOMHMOCTb 3HEPrHH JHCCOLHAUHH H ID.

CIIEKTPOCKOMHY. TOCTOSHHBIX TPH : Pa3JHYHBIX __crocobax

A199L AL .



pacunipennst Gasnca. IlokasaHo, uTO NpPH OJHHAKOBHX
pasMepax  KOppENSIHOHHO corjacoBanHble Gasuce JlaH-
HHHra o6CCneuHBaloT Jyullie pe3yJbTaThl, yem OasHChl Ha-
rypanbinix AO. Ilpn HCnoab30BaHHH HaHGOJBIIHX Ga3HCOB,
BKJIOYABIIHX TNOJsSpH3all.. ¢-uun Ao h-THma, H NpH yuere
OCTOBHO —OCTOBHHIX H OCTOBHO — BaJEHTHHX KOppeJsiL.,
3(eKTOB OWIHOKH B MEXKDbSIAEPHOM pPacCTOSHHH, KoJsie6ar.
yacToTe M SHeprHH amccounauun  cocrasuan, 0,0003 A, .
8 cM—! u 0,7 KKaJ/Moab, COOTB.;  BKJIOYeHHe B 0a3uc:
i-DYHKIHH CHH3HJIO OWMHOKY B 3HEPTHH  JHCCOUHALHH A0
0,3 kkan/Momb. e . A.A. Cagdonos
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/ P 114z 1506700 Accurate niultireference configuration internction -
AJ ¢eleulations of the potential cnergry function and the dizsociation
energy of nitrogen. Werner, Hans Joachim; Knowles, Peter J.!

(Kak. Chem., Univ. Biclefeld, D-4500 Biciefeld, Fed. Rep. Ger.). J.;

Clicm. Fhys, 1581, 94(2), 1264-70 (ng). The potential cnergy

function of the N2 mol. 1s caled. using the intcrnaily contracled

multircference Cl method (CMR-CI) and complete active spece SCF!

(CAS-SCF) ref. wave functions. A full CI calen. in a DZP basis sct is-

used to est. the crrors assocd. with the CMR-CI wave function. The

dependence of the compuied spectroscopic consts. and the discuen. !

/110 72 é .energy on the basis set is also inveatigated. Uncontracted and;
yolbﬂ j segmented basis sets are compared with ANO (at. natural orbital):
and other generally contracted basis sets. It is found that the

nm .Z&,}Q cnergy-optimized “correlation-consistent® hasis sets .of Dunuing
’ yicld substantially better results than ANQ basis sets of the same,

. size. In the largest caléns., which included up to nh-type basis
/ﬂ Yy ,” functions and also accounted for core-core and core-valence!
Juv 7 Urect qorrelation, effects, the remaining errors are 0.0003 A, 8 cmt, and 0.7

G,/)/gg// __/_j_/_é,'/ N /é



keal/mol for re, w2 D, resp. The inclusion of an i-type basis
,{g%il';onv)rcduccs the +ror ‘n the dissocn. energy to 0.3 kcal/mol
.013eV). . . . i
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' 951090.  MccrepondHue CTONKHOBMTENLHOTO BHYTPMMO-,
RexynspHoro ceasmiBanMs cocrosHmi No(B’Mg) ¢ NAA’Z)) m'
Ni(WA,) B Monekynsipbix nyuiax. Molecular-beam study
of the collisional. intramolecular coupling of N:(B’ng) with -
the Nj(A’Xt) and Ny(W’A,) states /Bachmann . R, Li X,/
Ottinger Ch., Vilesov A. F. //). Chem. Phys .—1992 .—96
Ne 7 .—C. 5151 —5164 .— Anrn. .

MHAYUMPOBAaHHBIN CTONKHOBEHHAMM BHYTPUMONEK. NEpeHoc:

,9HEPrHM MEXAY BO36YHAEHHBIMH TPUNNETHBIMH COCTOSHUA-'

mu N2 Bnepsble UCCNEAOBaH B YCNOBUAX Monek. nyyka. [ly-

. 4ok~ Toaepxawmii N2 B AL} u WA, cocrosmHusx, B3aumo-

pericteoBan ¢ uactuuamu muwenu (Hz, Nz, NO W’ uneptHble
rasel) nubo B CTONKHOBMT. sdeike, nubo npecekascs ¢ Ap.
moneKk. nyukom. B pesynbrate B3-sMs Habniopanock ucnycka-
Hue N2 8 B’ng-cocmsmue. YcraHosneHo, uto obujas 3acenen-
Hocts Na(B, V’) B nyuke, BbiI3BaHHAA CTONKHOBEHUSMM, CKNa-
ABIBAETC M3  [BYX KOMMOHEHT, COOTB-YMX Npoueccam
BHYTPMMONEK. MEPEHOCa  3HEPrMH  C . KBA3UPE3OHAHCHBIX

Na(A, V')- u Nz(W, V’)-coctoshuii. HaligeHo, 4TO KOMNOHEH-

7a, O6YCNOBNEHHas CTONKHOBMT. CBA3bIBAHMEM A, V=B, Y/,



OCTaeTcs MOCTOSHHOW BRONb BCEro Ny4yKa, YTO CBA33aHO C
Gonblwum  BpemeHem  mu3HM  A-coctosHus. KomnoweHta
CTonkHoBuT. cBa3biBaHns W, V’—B, V' Haobopor ymeHb-
waetcs spons nydka. Dto HabnioageHuwe cornacyetcs C
M3BECTHbIMM  BpemeHamn xu3uu W, V’-yposHen. [ns
W, V’—B,V’ nepeHoca nonyueHbl TaKKe BenuuuHbl abc.
CeYEeHMH. DTH BENUUMHBI - YMEHbLIAIOTCA 3IKCMOHEHUMaNbHO ¢
POCTOM 3HEprMM 'HECOOTBETCTBMS, K-pas 3aBHCHT OT NpM-
poab! crankusalouwerocs rasa. bubn. 37. © E. A. Ma3iok

‘~kor”
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> 5 B51065. KoneSarenwo-lpau\arensuuu cnekTp pagmukana’
N B X’-n' -coctosHuu. Rovibronic specturm of the N; radical
in the X"n' state /Chambaud Gilberte, Rosmus Pavel
//). Chem. Phys —1992 .—96 N2 1 .—C. 77—89 .—Awrn,

C MCNONb30BaHWEM KBAPTMHHOFO CMNIOBOrO Mons, Mony-
UEHHOTO Ha OCHOBE PacYeToB MHOTOKOH(MUrypal. MeToAoM
CCN B 6a3uce [5s4p3d2f], nposepeHbl Bbiuucnenus Koneba-
TenLHO-BpalWar. cnekTpa N; B COCTOSHUSAX, KOPPenupyroLuX
C cocTosHMeM CuMMeTpHA—~XTT, PaBHOBECHOH NWHEHHOW reo-
metpuu. Mo nNpeasapuT. OUEHKAM 3HEPruii Hu3wux konebar.;
YPOBHel B HEIMNMPMY. CMNOBOE MONe ' BHECEHbl HeK-pble
nonpasku. [onoxkeHus konebatensHo-BpallaT. ypoBHeH ¢
sveprueir Ao 4300 cm™' nonyueHsl Bapuau. MeToAOM C
yuetom dddexra Pennepa—Tennepa u cnun-opbutansHoro
B3-8us. [lpoaHanu3upoBaHa CTPYKTYpa SAEPHbLIX BONHOBbLIX
¢-umuit. YkaszaHo, uto konebaTensHo-BpallaT. CNeKTp XOPOWo
ONMUCLIBAETCS B PAMKax NPEACTaBneHWH o (epmu-NnonMaaax.’

Pe3yanaTbl conocrasNeHy C [AAaHHLIMKM  AHANOCKYHLIX pacuye-

TOB ANS M303NEKTPOHHON cuctembl COF . A. A. byuauenko,
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> 8R114. Merop reuneparopubix koopauHar Xaprpu—®Doxa
AN MonekynspHeix cucrem. Pacuerst N, CO u BF B6nu3u
xaprpu-gpokosckoro npepena. The generator coordinate
Hartree—Fock method for molecular systems. "Near Hartre-
e—Fock limit calculations for N,, CO and BF / Da Costa
H. F. M., Simas A. M., Smith V. H. (Jr), Trsic M. // Chem.
Phys. Lett.. — 1992, — 192, N° 2—3. — C. 195—298. — Awnrn.

Generator coordinate Hartree—Fock calculations were
performed for the fourteen-electron diatomic molecules q;;
CO-and BF..The ground state HF energy and multipole
electric moments were calculated. ' The Griffin-Wheeler HF

.equations were solved by discretization with the aid of the

HONDO program. The Gaussian type basis. was of size
26s18p10d7f for each atom. The results are of near numerical
HF quality. .

®z @

o (993, N8
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—A”L) Herman Infrared Bands of "N, /Huber K. P,

Vervicet M. //). Mol. Spectrosc. .—1992 . —153 Ne 1—2

w—C. 17—25 .— Awurn.

1 MK-nonocw cucremst lepmana C"Mu—A”Z}  monexy-

et '“N;  sapermctpuposammi B mcnyckawum npu  csobog-
dypve-cnextpomer

roe. ‘ 2 E. A. Masiox
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117: 35701r High-résolution Fourier transform spectroacopy
of supersonic jets. The C" 3llu = A' 3¥¢* Herman infrared!
bands of molecular nitrogen (14Ni1). Huber, K. P.i Vervloet, M.
(Herzbery Inst. Astrophys., iNatl. Res. Counc. Canada, Ottawa, ONL

"Can. K1A ORG). J. Mol. Spectrosc. 1992, 153(1-2), 17-25 (En;:).','

[//)77 _? ,fv.fl;nt an apodized resoln. of 0.05 cm-t. The anal. leads to the detn. of |
V2 }4 Zf

W ’ e

C A 1994, UE nY

The C" 511 — A’ 3¥;* Herman iR bands of 1Ny in emission from a'
free jet expansion were recorded by Fourier transform spectrometry -
rotational and spin-coupling consts. for the A' lower state and finds
term valucs for the 8 = 3 lowest spin component in the C" upper
stete.  Exptl. vibrational energies and internuclear distances are
compared with the results of ab initio calens. by H. Partridge et al.

.(1983).
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118: 176290p Semi-empirical dependence of nitrogen-nitrogen

bond energics on equilibrium distances. Ionov, S. P.: Orlovsky,

v. P Kirilenko, V. V. (Inst. Obshch. Neorg. Khim. im. N. S.

Rurnakova, Moscow, Russia). Dokl. Akad. Nouk 1992, 327(4-6),

§71-3 [Phys. Chem.] (Russ). A semiempirical method is described

v for caleg. N-N bond energies Do = k6 with Ind = Ao + (Ro*-Re)/RcRe
4 ~in terms of equil. bond lengths R., distance in N related to the
J 0 external orbital max. radial distribution; & and A, are consts. ‘

e.A.1993, 118, n /1§
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iy 19 B1270. .Mpsamoe HabGniopexue HMHAYUMPYEMBIX CTONKHO-
BCHHMSIMH MEPCXOROB MENAY YPORHIMH a'm(V=0) n a'Zi(v=
=0) monekynst N2 ¢ nomouisio ABOMHHONM PE3OHAHCHO YCHNEH-
'HOH MHOTOGIOTOHHOMN “HOHH3AUHOHHON CMEKTPOCKOMMUU. Direct
'observation of collision induced transitions between the a'mg-
‘(v=0) and a'>:(v=0) levels of N; via double resonance
enhanced multiphoton ionizatien spectroscopy /Katayama’
D. H. Dentamaro A. V. //J. Chem. Phys. .—1992 .—97.
Ne 4 .—C. 2820—2822 .—Awnrn. i
MeTonoM [BOHHON PE30HaHCHO YyCUNEHHOH MHOrochOTOH-
HOM MWOHM3aUMKH MCCNEAOBaHbI WHAYLUWPYEMble CTONKHOBEHMUA-,
MM 3NEKTPOHHbIE MEPEXOAbl MEeXAY a'mg(v=0) u a'Zi{v=0)
“coctosHuamM monekynst Nz B NpuCyTCTBMM aTOMOB He npwu
T-pe »uaK. asorta. B 3KCAEPUMEHTaX MCMONb30BaHbI ABA Nase-
pa Ha KpacuTensx: OAMH, nakauusaembtii Nd:YAG nase--
_pOM, a BTOPOH — 3KCHMEPHBIM _Na3epom. YCTaHOBNEHO, 4TO



XOTS nepexopbl, HHAyUMPYEMble CTONKHOBeHusmu He—N,,
ssnstotcs Gonee NpeanoYTMTENbHbIMM, B CnekTpe Habnio-

paotca u E—E nepexopbt mexpy monekynamu N, [Lan-.
HbIii METOA AAeT BO3MOMHOCTb MW3y4aTb BbICOKO nexauue
COCTOSHMS, HEROCTYNHble C OCHOBHOrO coctosHus. He ycra-.
HOBNEHO Koppensuuu Mmexay caktopamu M®paxka-Konpo-
Ha M 3D DHEKTUBHOCTLIO WHAYUMPYEMbIX CTONKHOBEHUSMM ne-
pexopos. Bubn. 30.__ _ . E._A. Masiok
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“17:115895h Accurate proton affinitics: ab initic proton
irding encrgies for molecular nitrogen, carbon monoxide,’
curbon dioxide, and methane. Komornicki, Andrew; Dixon, David .
A, (Polyatomics Res. Inst., Mountain View, CA 94043 USA). J.
Chem. Phys. 1992, 97(2), 1087-94 (Eng). A set of large-scale ab
titio MO calens. on the title mols. and their protonated forms has
been performed.  The aim of the present study has been to help
“ritablish very accurate abs. proton affinities for each of these mols.’
or each mol. & series of calcns. was performed using increasingly,
arier at. natural orbital (ANO) one-particle spaces. The energetics
o protonation were then evaluated using four methods. These!
melude self-consistent-field (SCF), second-order perturbation theory!
{Mi2), the shingles and doubles coupied-cluster (CCSD) ansatz, and!
the CCSD(T) method, which includes & perturbational est. of}
connected triple excitstions. The Tinal proton affinities all attain'
chem. accuracy in thst they contain <1 keal/mol error. . Present

results are in extremtly good agreement and consistent with the’
recently revised abs. proion effinity scale. . : :
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117: 79221p XUV-laser spectroscopy on the ¢'s '3,*, v = 9 and
€3 Iy, v = 0 Rydberg states of molecular nitrogen. Levelt,
Pieternel F.; Ubachs, Wim (Laser Cent., Free Univ., 1081 HV
Amsterdam, Neth.). Chem. Phys. 1992, 163(2), 263-75 (Eng).
The ¢ 1Zs*, v = 0 and & My, v = O Rydberg states of N: were
studied by means of 1 XUV + 1 UV resonance enhanced two-photon
ionization. The exptl. resoln. (0.35 cm-'fwhm) combined with a
calibration against a visible wavelength I- std. results in an order of
magnitude better accuracy in the abs. line positions than in previous
non-laser based investigations. The effects of homogeneous and
heterogeneous perturbations of the Rydberg states by b’ 1Z4* and b
I, valence states are analvzed.

Lol ¢
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; 118: 1351158 Properties of superlattices and multiple quantum
wells in the presence of a high threading dislocation density.
Liu, Tak Yiu (Univ. California, Santa Barbara, CA USA). 1990, 143

p. - (Eng). Avail. Univ. Microfilms Int, Order No. DA3135738.

/351 3/7 \From Diss. Abstr, Int. B 1992, 52(7), 3803,
(457041

e.A. 1993, 118, V1T
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| Uk llMSS)‘_S?F—}(a-SW galculationl for small molecules

wing the optimization technique of atomic-sphere radil. Takai,

y: Johnson, K. H. (Dep. Mater. Sci. Eng., Massachusetts Inst.

rrchaol, Cambridge, MA 02139 USA). Chem. Phys. Lett. 1992,

g, 518-23 .(Eng). b_CF—]\cx-S\\' calcns. of structure parameters,
"m‘Hltmclhmls-“(gmtl-l‘onCf(r)eq(‘:ll?{nuesdalsgl ic})‘niutli)on energies of

" ge small mols. Nz, Oz, F2, L0, G2 an 3 have been performed

lmw . ﬁa@ﬂf/ﬂ VL/ g the at.-sphere radii detd. by a techinique-previously proposed
w the

basis of optimization of the virial theorem and minimization

5 3 ﬂ/&), — { total energy. The effectivencss of this optimization technique in
MI/W ! - e SCF-3a-SW method has been confirmed by the improved
W W( ,7 sreement bret:_een tl;'e _cnlcn:. and exptl. dlata :gr nlllthe c(aises. An
. wension of this technique to more comp icated mols. is discussed
/; 4 / '_:';: the H:CO mol. as a test example. :

e 4. 1993, 1, n /S
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/ 119 237035d A mew band system of nitrogen: observation of
the molecular nitrogen (G 33¢ —W 13,) transition. Rach=zann
R.; Ottinger, C.; Vilesov, A_F. (Max Planck Inst. Stroemunasforseh,
D-37073 Goettingen. Germany). J. Chemx Phys 1993, 93/

3262-7 (Eng). The first exptl. observaticn of the NG 13 =W 1A

transition is reported on here. The emission forms part of the

: spectrum of the so-called N: beam afterglow. a spentanecus

luminescence emitted by a mol. beam of N: issuing {rom an irtense

//-, a T d.c. discharge. Using a high performance charge—coupled device,
7 )/ = ')/’/ (CCD) optical multichannel detector, 18 bands of a new hand system -
f T J q ,(; ,J;ﬁ()were obed. with 2 A full width at half-max. (FWHM) rescln. in the
{ < - 7 350-650 nm region. Three well-resolved v' progressions were
¢ : . ; ; ; ‘

\ analvzed. From a comparison with the known vibraticnal spacings in
the N:(G) and N:(W) states, they could be assigned unambiguously

to the Ni((i —=W) transition. This obeervation allows the energy of

the Ni(G) state to be detd. as Ty = 80,80 cm'! or 11.10 eV, theredy

a'so fizing the location of the previcualy oded. HO®Y) state at Te =

WIAMembor 133OV,

C-#.1983, /9 ndL
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121: 144283) Spectroscopic dineywania of vihrationally-hot nitrogon”
rmolecule. Darrach, M; *Wang, S Woolsey, J M: MeConkey, J W!
(Phiya, Dep, Univ, Windsor, Windiaar, ON Uan. NoB 304, Plasma!
Suurces Sei. Technol, 1993, 2045, 20840 (Eng). Electren-impact |
induced VUV emission measureenents of the X ¢-X1tr and!
alil =Xt systems of No allow sipnificant information about the
vibsational character of un RI exeited N2 beam to be obtained. The|
former system provides a rather necurate dircet monitor of the v = 0
population of the ground state, wiztreas the lutter allows conclusions
to be drawn about the populaticn in other states as well, ‘The
relative quantum efficiency of o CD-based detection system used in-
sume of the measurementa is estuliwhed also._
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119: 279171a The electronic ground state of molecular nitrogen.
Edwards, Simon; Roncin, Jean Yves; Launay, Francoise; Rostas,
Francois. (DAMAP, Obs. Paris-Meudon, 92195 Meudon, Fr). J.|
‘Mol. Spectrosc. 1993, 162(1), 257-67 (Eng). The mol. consts. of the
electronic' d state of mol. nitrogen were updated by combini
$published ﬁ;ﬁfnsoln. data with the results from recently record
ﬁigh-resoln. vacuum UV emission spectra. These consts. were,
obtained from a weighted least-squares fit to the Dunham formula
with constraints imposed on the higher order terms. An extensive
list of rovibrational level energies is given for the first time. Tbm\l
results were used to calc. a new RKR potential curve for this state

and comparisons are made with previous studies.

/
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4 119: 58614v Vibrational relaxation in the lowest electronically
cxcited state of molecular nitrogen ia solid krypton and xenon.:
Ruszner, D.; Schweptner, N. (Inst. Experimentalphys., FU Berlin,’
1000 Berlin, 33 Germany). J. Chem. Phys. 1993, 93(9), 6965-74
(Eng). Vibrational relaxation in the AI,* state of N in rare gas’
-matrixes was investigated by selective excitation with an excimer:
pumped and frequency doubled dye laser system combined with'
stimulated anti-Stokes’ Raman scattering.” The relaxation is'
.dominated at high N2 concns. of some percent by nonrescnant’
: : -clectronic energy transfer to other randomly distributed N2 mols. and
. 5 at low concns. by multiphonon processes. "The relaxation by cnergy |
/[/J/V///‘l . transfer can be described with the Foerster-Dexter model and;
/ % exchange interaction. Time resolved data are compared with caled. .
- § configuration averaged rate consts. The multiphonon processes can'
compete with energy transfer only if the N:N; spacings exceed
several lattice consts. The multiphonon rate consts. are comparable |
to the radiative ones in Kr but are much smaller than the radiative |
ones in Xe. The increase in radiative rate consts. with vibraticnal :
uantum no. is éxplained by a stronger mixing with the host excitons |

Ue 1o a better energy resonance. e

) 4
C A 1693 M2 i
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118: 89828b Tentative : interpretation of the Rydberg series
fconverging to the A?llu state of dinitrogen(+) Na*. Lefebvre-Bri; o
H.; Yoshino, K. (Lab.' Photophys. Mol., Univ. Paris-Sud, 91403
Orsay, Fr.). J. Mol. Spectrosc. 1993, 158(1), 140-6 (Eng),
Assignments are suggested for the strong unidentified bands which,
appear in the absorption spectrum of N2 below 83.0 nm. They are
proposed to be the I, Rydberg states belonging to series converging
to the A2Ily state of N2+, ) .
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118 179193v High-reeolution Fourier spectrometry of dinis!
trogen-14 violet emission specirum: extensive analysis of the'
Gty -« I system. Roux, Fii Michaud, F.3 Vervioet, M. (Lab.,
Spectrom. lonique Mol., Univ. Claude Bernard-Lyon 1, 69622
Villeurbanne, Fr.). J. Mol. Spectrose. 1993, 158(2), 270-7 (Eng).
Rotational anal. of the CM1, — B21, system of 14N was extended to |
include the vibrational levels of the C*il, state (0 = ) — 4). The v = '
5 level in not obsd.  Equil. consta, of this state are deduced, RKR
potentinl energy curvea for the two states are constructed, and the
i‘uncb(‘nnduu factors_are calod, for the (Pl — KM, transition.

Except for one in the v =1 level, weak rotational perturbations are
localized to a few rotational levels. e e e
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“1i1§°89703g ‘Birect srrclrazopiz dotesticn of A'Z+g aiste of
n‘}c‘x‘:}gen molecule. . Scripter, Cherles; August niak, Edward;
Borypow, Jacek (Dep. Phys., Michizen Tachnol. Univ., Houghton,,
MI 49931 USA). Chem. P ys..Lett. 1993, 201(1-4)_. 194-8 (Eng).
The 'A'Z+, state of N2 was detected for the first time in a direct
measurement, using a high-resoln. lazer absor tion technique within
the C'3Ilus~A"Z+, (1! = 0 »= v" = 0) band. Evidence is given that
the Quint.et state was created by means of an energy pooling reaction
from the ASZ+, state in' a pure nitrogen pulsed discharge. From the
/.S\ =i abs. d. measurements of the quintet A’ state and ita precursor triplet

Z y A state, the upper limit for the destruction rate coeff. of the A'syi

P4 state by a ground state mol. nitrogen was estd. to be 7 x, 10-12 cm).

jﬂ{{/ [7’»&/—/) 4 mol.-1 g1, ! ok
Heeobotd p /fgg .
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2 -119- 281419 Resonance-enhanced 2 + 2 photon jonization of.
nitrogen: The Lyman-Birge-Hopfield band system. Trickl, T,

Proch, D.; Kompa, K. L. (Max-Planck-Inst. Quantenopt., D-857
Garching, Germany). J. Mol.. Spectrosc. 1993, 162(1), 184-229:
(Eng). High-resoln. resonance—enhanced multiphoton_ionization
(REMPI) spectroscopy of a pulsed nitrogen beam is applied to det.i
the (1, 0) to (4, 0) line positions, (J* S 2) of the alllg «— X1Z¢*
transition. A strong ac. Stark effect is obsd. even next to the
' . 'REMPI .threshold pulse energies and is tentatively correlated with’
/ . \'f certain enegzy levels near the three-photon energy. At the same
7} - <=" I ) time, the REMPI signal, which is not euctJJ' %roportional to the a —
LU ‘/ Vi X Franck-Condon: factors, is dominated by the near-resonant
7 (  enhancement due tq these levels. This is particularly pronounced in’
A 5\—' T the case of the (3, 0) band. In the three other cases,.precise zero
ﬁ_/ 7 pulse” energy values of the line positions can be detd. by linear
N/ eytrapolation. The signs of the slopes for these extrapolations are
“/__ -+ . . “opposite to those expected from the theor. expression for the
/,// /1 dynamic Stark shift. The obtained band origins are used to
/"'~ 122 P a

recalibrate the literature data which, so far, have exhibited major

/ - mutual disagreement. ~ A Dunham-’?'m Jeast-squares fit of more,
than 3100 available tabulated spectral line positions yields-a greatly.

roved math. description of this transition for v’ < 15 and v' < 27,

(7‘4‘ /yf_;)/ Z_/:Z N ,{6 ;lfgs‘ell"gs of a few A3Zq* and b'1Ze* levels. The X-state vibrational



levels' cannot be adequately described by a simple y" + 172:
polynomial. It is, however, found that the application of two sep..
%)lynomiah forv'. < 5 and v' > 5 can remove all discrepancies.’
ere are two conclusions from these calcns. The first is that there.

is an obvious onset of enhanced anharmonicity of the Ni .
state for v"' = 5 which is not obsd. for the isoelectronic CO mol. This
effect has already been found in earlier, shorter, and less accurate
Dunham expansions. These earlier polynomials, however, do not
take into account the sudden change of the vibrational frequency at
. v' = 5 which must be concluded from two independent ex‘gu. by R.,
E. Miller. This small but distinct change suggests the math
treatment of the vibrational levels in the two ranges specified above.
An unambiguous interpretation of the effect is not possible at:
present.. No nearby 1Zg*- state is known which might act as a;
- perturber, and, alternatively, a change of the electronic configuration:
peeds to be quantified by a- detailed - theor. study. Accurate,
measurements of the X-state vibrational levels are still rather sparse.:
The authors' work strongly suggests further expta. need to be done at'
a <0.001 cm-! accuracy level that cover the fi level range from v" -
0 to at least v'* = 15 in order to obtain an even more unamb :
representation of this state and to reveal more details of the
POLTIONAL BUUCHTE, .~ o0 o e mmimee i
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120: 2539158 How large is the effect of 1s corrclation on the

D., oy, and r. of N1?  Bauschlicher, Charles W., Jr; Partridge,

Harry (Ames Res. Cent,, NASA, Moffett Field, CA 940356 USA). J.

Chem, Phys. 1994, 100(6), 4329-36 (Kng). ‘The effect of N 1s
correlation on the apectroscopic consta. [dissoen. energy - (D),
vibrational conat. (w), and bond length (re)] of N2 was studied by

using the coupled: cluster singles and doubles approach with a
rturbational est. of the connected triples [CCSI(T)], and internale
r'-contucuul MR- CI (ICMRCI) techniques. At the ICMRCI level,

the authors obtained a 1a effect of +1.356 keal/mol on Ds. However,

S the effect wan smaller when nize-extensive methods were used. The
550 e ey 18 effecta calod. at the CCSD(T) and internally-contracted averaged-=
M/) . /L!&&z//' coupled -pair- functional (ICACPF) levels were in excellent agreement.
Tho authors' best est. for the effect of 1s correlation was +0.8
kcal/mol on D, +9 cmt on we, and -0.002 A on re. Including the

authors' est. for the offect of 1a correlation, the authors obtained a De

of 227.1 keal/mol by uning a correlation-consintent polarized-valence

sextuple zeta bunis wet at the ICMRCI + Q level (where the + Q
indicates that the Davidson correction has been included). Basis-set
incompleteness, which is estd. to bo 0.7 £ 0.2 keal/mol, is still the

maijor source of error. The CCSD(T) ten-electron results were found

to {u- in excellent agreement with those obtained at the ICACPF or

C. A) : /ggyl @/u}&m *1+ Q levels of theory.




N, (A St 799
;ﬂ Lol M}é// AL, fm?zz&zw/V
—_—

% Z - [Hem /f?}f/
fw bl ﬂ/l/@ | WS/"W

//o ,/r



SN

/994

121: 310686q Ni(B-A) time-resolved Fourier transform emission
gpectTsd from a pulsed microwave discharge. Durry, Georges;
Glu.hchvili. G\:}' (Lab. Phys. Mol. Appl., Univ. Paris-Sud, 91405
Orsay, Fr.). J. Mol. Spectrosc. 1994, 168(1), 82-91 (Eng).
Emission spectra of the electronic transition B3Il — A3Z* of tie

gitrogen mol. have been recorded from a pulsed microwave excited
in order to det. the feasibility of high-information time-resolved
urier spectroscopy. A sequence of 32 time spectra, each one
’ + .,unding from 8676 to 17352 cm-!, obsd. with good signal-to-noise
2 = 3 satio an Doppler-limited spectra resoln. of 0.03 cm, has been
9 4 U .buined in a single expt. with a temporal resoln. of 3 usec. These
- first high-information time-resolved results from Fourier transform
mopydpe presented to illustrate the power of this new tool for
ic studies.

C.ﬁv/ggy/_/&// 'vﬂz/é
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f-Pup6Geprosnl  cepmmu cnexTtpe nornouje-
N;. The f Rydberg series in the absorption spect-

rum OF° N /Huber K. P., Jungen Ch., Yoshino K., lto K.,
Stark G. //). Chem. Phys. .—1994 .—100 ,Ne 11
7957 —7972 .—Awrn. - .

J 7B1185.
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121: 68444v The f Rydberg series in the absorption spectrum
fof N2. Huber, K. P.; Jungen, C.; Yoshino, K.; Ito, K,; Stark, G,
(Herzberg, Inst. Astrophys., natl. Res. Counc. Canada, Ottawa, ON
Can. K1A OR6). J. Chem. Phys. 1994, 100(11), 7957-72 (Eng).
The nf Rydberg levels of 14Nz converging to the X 2Z;+ ground state
of N2+ have been studied from n = 4-9 in the high-resoln. absorption
spectra of supersonically expanding nitrogen at wavelengths ranging
from 843.2 to 802.6 A (118,600-124,600 cm-1). The best exptl.
results, achieving rotational temps. on the order of 20 to 40 K and a
resoln. of 0.5 cm-!, were obtained by photographing the jet
' absorption against the background continuum from a synchrotron
radiation source. Complementary data for 14Nz and 15N2 come from
the analyses of spectra recorded under equil. conditions at 70 K with
M (/‘W s W a resoln. of 1 cm-1, using the He continuum as background source.
The observations are interpreted with the help of multichannel
uantum defect calcns. and lead to the conclusion that, to varyi
gegrees and with the exception of 4f(n=0), all the complexes s{\xdieg
here show the effects of interactions with core excited d and s
Rydberg levels built on the A 2I1. first excited state of N2*. Also, the
9f(v=0) complex is shown to be perturbed by 10p(n=0), and the
strength of the p—f interaction has been detd. *

C R 199Y, [ NE
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}24 B1i29. = O croniosutenstom Bo3Bympewuu N,  Mmea-
NeHHLIMM  MONEKYNspHsimu  Momamu. On the collisional
excitation of N, by slow molecular ions /Krishnamurthy M.,
Mathur D. //Int. J. Mass Spectrom. and lon Process.
—1994 .—132 N2 1—2 .—C. 137—141 .—Awnrn. ; -
MeToa CNEeKTPOCKONWMM TPAHCASAL. 3HEPrMM BLICOKOTO pas-
pelieHuss MCMONb30BaH ANf  MccnefosBanus  Bo36yKAeHus'
monekyn N, npu CTONKHOBEHWAX C MEANCHHBIMKM MOneK.'
wonamu H,t, N,¥, CO*, CO,*, 0O,", CS;* (aneprus
1,8 k3B). Habmopanocs Bo36yxaeHume onTuuecku 3anpe-

‘/dlﬂ - ‘WeHHbIX 3MEKTPOHHBIX cocTosHmi N, A2 BN 8T
‘a’'Z; Dxcnepum. pe3ynbTatel CPaBHWBAIOTCH C  Paccuu-
_TaHHBIMM BEPOSTHOCTAMM NEPexoAos. B. M. Kosb6a

X [99Y, NY
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4 51021. Heomnupuueckne pacyersi BEPOSTHOCTH CMHI-|
ner-tpunnetusix nepexofos N, Ab initio calculations of:
‘singlet-triplet transition probabilities of N, /Minaev B.,
Agren H., Norman P., Jonsson D. //8th Int. Cong. Quantum
Chem., Prague, June 19—23, 1994; Book Abstr. .—[Praque]
(1994] .—C. 129 .— Anrn.

C MCnonb3oBaHMEM METOAOB KBAAPATUHMHOTO OTKNMKA M
mHorokoHdurypay. merogos CCIM uayuens  gunonsHo--
3anpeuienHsie - NEpexoabl Mexay CHHFNIETHBIM  OCHOBHbBIM
COCTOAHHEM X'Z, M TPMNNETHbIMH BO3BYXAEHHBIMKH COCTOS-
HMAMM W’A,,, BZ;, C’N, u CMN, monekynel asora. nu. C.




Y / - /994

> 1661152, Ponb Ny(A”Z %) 8 ycunewnn 3acenennocTy
N,BM; (v=10) B nocnecseuenun. Role of N(A®Z *) in
the enhancement of N,Bﬂ (v=10) populations in the
“afterglow / Morrill Jeff S Benesch William- M. // .
‘Chem. Phys. .— 1994 .— 101 , Ne 8 .— C. 6529—6537.
~— AmHrn,

C paspelueHnem BO BpeMeHM H3mepeH cneKTp nocnecse-
ueHus asoTa, aoaGymnaeMbm B MMNYNbCHOM paspnne B
Habniofaemoli  NepBoi  MONOMXMUT. CHCTEMme (nepexop -
BMy,— A3Z,*) obHapyeHsl 3HauuTensHoe ycuneuue obwed
MHTEHCMBHOCTH M 3Ha4YMTENbHbIE M3MEHeHus B copme nonoc

l/(( ‘/) -nepexofos ¢ yposHa V=10 cocTtosHus B’rl MU3meHnenne'
"hbopmbl NONOC OBBSACHEHO YBENUUYEHUEM 33CENEHHOCTH MK~
HMX Bpauwar. yposHeli komnowentst (=2. B cnektpe Ha-
6niopanuct Take nonocbl MHGPaKpPacHoi cuctembl epmana
(nepexog C”°M,—A"Z;*, B ocHosHom nonocel 3—1 u
2—0). 3asucswee or upemeuu yBENUYEHHE UHTEHCUBHOCTH'
nonoc ¢ Vvp=10_ CcuUnbHO KOPPENUDYET C M3MEHEHMEM WH-.

X . 1995 n /6




TEHCHBHOCTH NOMOC cucTembl [epmana. DTo CBAIBIBAGTCA C.
nepeceveHMem NOTEHUMANbHBIX Kpusbix coctosuuii APZ t
B[, 86nuau yposHs Vp=10 (gaHHble HEIMNMPHY. pacue-
Tosf. MpeanoxeHa npocTas MoAens mexaHuama so3byxmpe-
HMS CMEKTpa MOCNEeCBE4EeHMs, BKNIOHAOWas MEepeHoC 3Hepruu
A®Z B, (v=10) npu cronKHOBEHMAX C MoOneKynamu
a3’oTa B OCHOBHOM 3MEKTPOHHOM cocTosHuM. OueHeHa KOH-
cTaHta cKkopoctu 3toro npouecca 110 cm3/monekynasc.
Bbubn. 40. 3 B. M. Kos6a’
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: 19 B1245. TlazepHas CneKTPOCKONHS BO3MYyLieHHBIX ypoB-
Heit B N, (Bl V=10) u nepsoe >kcnepumeHTansHoe onpe-:
Aenekne dHepruu Tepma N(ASZ *). Laser spectroscopy of
perturbed levels in Ny(BYl, v=10) and the first experi-
mental determination of the N{A’ ’3}) teérm energy /Ottin-
ger Ch., Vilesov A. F. //J. Chem. Phys. .—1994 .—100
MNe 7 .—C. 4862—4869 .—Anrn. P . NS

Y. 19941/ 79,
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120: 230214y Fourier tranaform' omisslon spectroscopy of a’
hlo/Nz suporsonic Jot in tho 2-um region: a Mg — "y, and
‘WlAy — alllg systems of the 1Nz molecule. Rourx, F.. Michaud,
F.. Vervioet, M. (Lab. Spectrometr. Ionique Mol., Univ. Claude
Bernard Lyon :, 69622 Villeurbanne, Fr.). J. Mol. Spectrose. 1994,
164(2), 510-16 (Eng). Extensive anal. of the alll, -+ a"13, system of
WN: is reported. The spectrum was recorded by hish-resoln. Fouricr
transform spectrometry at 2500-7500 cm-! using a supersonic jet and
/' a classical microwave dischargo. Accurate mol. parameters of tho
? [ ~an2,, allly, and w'A, states were detd. by fitting simultaacously the
/Z ﬁ hole set of wavenos. of the n — a' and w ~= a gystoms, The RKR
U potential energy curve of the 'l ntato was derived, and Franck-Condon
/lictorn for the u —= a' systom were calcd. Prodissocn. was obsd. in;
© tho alll, (v = 7) lovel.

@lq /994, M} w18 ‘
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A 72 .
/,;{)/ . 120: 227410d A new approach (o the efficient basis set for

W)

accurate molecular culculations: applications to diatomic
molecules, Tao, Fu-Ming (Dep. Chem., Harvard Univ., Cambridge,
MA 02138 USA). J. Chem. Phys. 1994, 100(5), 3645-50 (Eng).
The method of the bond function basis set combined with the
counterpoise procedure is atudied in detail by the complete fourth-order
Moeller-Plesset perturbation (MP4) theory, following from'a recent
communication report [J, Chem. Phys. 98, 2481 (1993)).  ‘Thia
method in applied o cale. mol. dissocn. energien D)y as well as equil,
bond diatances re and harmonic frequencies we of a no. of diat. mola,
~(Nz, Oz, F3, Clz, HF, HCI, and CO) and tho results are compared with

. W/ /4& WW/{)hmE from other methods, without either counterpoino procedure or

ond functions or both. The usefulness of the method is shown hy

(2pld for H atom and 2d1f for heavy atoms) augmented with the

the results for all the mols. using a moderately polarized basis set
;@ 0 ée / e K
/

Eunivernnl bond functions 3s3p2d.

10 method has consistently
recovered 98%-99% of the exptl. values for s, compared to as low
a8 90% without bond functions. The effect of bond functions ia less

significant on the irodictionu of re and w., due primarily to the



inadequacy of tho MP4 theory, but the authors' method ix atill shown
. to be favored over the other methods, The elec. dipole momenta of
the ‘polar mols. (HF, HCI, and CO) are also examd, and it ia found
- that the use of bond functions resulta in a significant im rovement of
the dipole values. Detailed discussions are Riven to explain ths need
for bond functions and the counterpoine procedure. The high linear
independence with nucleus-centered banis functiona is expﬁlim:d to
be responaible for the efficiency of bond functions. The counterpoise
procedure is logically justified from the conventional noncounterpoine
procedure.  Potential problems and limitations assocd. with the.
proposed method are also discussed. i ‘

75,
4
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| 122: 673268 Evidence for predissociation of Ny a !Ig(v 7) by

direct coupling to the A'sZ¢* state. van der Kamp, A.; Siebbeles,

Laurens D. A; van der Zande, Wim J.; Cosby, P. C. (FOM

Institute Atomic Molecular Physics, 1098 SJ Amsterdam, Neth.). J.

Chem. Phys. 1994, 101(11), 9271-9 (Eng). Predissocn. of the (v =

7-10) levels of the a 1II; state in N2 was studied with translationa]

spectroscopy. These levels are produced by the charge-transfer

neuualiz?tion of a 4 keV etx:)er sz* beam mdNa vapor and the

—dissocn. fragments are monitor y a time- and position-sensitive

/%‘ W gwf /L detector. fggtimes of 300, 300, 100, and 230 (+20) ns are measured
for a (v = 7, 8, 9, and 10), resp. Quantum mech. calcns. based on

M W Fermi's golden rule give evidence that the predissocn. is caused by
direct coupling to the continuum of the A' 5Z;+ state rather than by

/ /_ an indirect mechanism. The a !llg-a'8Zg* electronic coupling matrix

/ @ // .,72 element is 0.44 (+0.03) cm-l. The required change in spin
multiplicity suggests that this coupling arises from a spin-spin

ﬂp W Jf/ll;!x/ 5_2;;:9!“_@9@-
e.f. 1995, 4%, N6
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00 [ 122: 117751z Wide band high-resolution time-resolved spec='
troscopy. Durry, G.; Guelachvili, G. (Laboratoire de Physique'

Moleculaire et Applications, CNRS UPR 136, Universite Paris XI '

Bat. 350, Centre d'Orsay, F-91405, Orsay, Fr.). Vib. Spectrose.

1995, 8(2), 255-62 (E?_ﬁ)' The high-resoln. step-scan Fourjer

transform spectrometer of the Laboratoire de Physique Molecueculaire

et Applications was modified to record time-resolved spectra. To

reach high temporal and spectral resolns., particular attention wag

paid to the main difficulties assocd. with the short time available for

each data measurement. Solns. to overcome the dynamic-range

limitations were proposed and tested. Descriptions of the recording

; 5 : rocedures with related simulations are given. To appreciate the
— 3 S7 high information feasibility of time-resolved Fourier transform -

y A 2 ) troscopy, Doppler-limited spectra of the electronic transition
J 4 /BIR§-A 3Z* of the N mol., emitted from a microwave—excited
plasma, were obtained over a range of 7000 cm-!. They show a 2-fold

improvement on the total no. of samples in a time-resolved Fourier

transform spectroscopy expt. o

C. A /995, 13%, ~ /0



/
1
W F: N2 /19FS
‘P:3 .

06J1.0191. DranonHbe PpacyeThl 'N[2] B npu6nuxeHHH NOMHOTO
KOHGHTYpallHOHHOTO panmopefictens. Benchmark  full configuration
interaction calculations on N[2] / Evangelisti S., Bendazzoli G. L. // Nuovo
¢im. D. - 1995.-17,N3.-C. \289-294. - ARnL.

B BaneHTHOM NPHOMHXEHHH NOJIHOTO KoH(HIypall. B3aHMOAEHCTBHS (TIKB)"
' npoBENCHBI PacyeTsl monexynst N[2] ¢ HCHIONB3OBaHHEM TPEXIKCIOHEHTHONO
4s3p-6asHca TpH  PaVIHYHBIX MeXBUIepHBIX  paccTosmmsix. Pamep,
npocrpanctea IIKB  cocTaBiin Gonee 225 MIH CHMMeETpHiiHO-
' ananTHPOBAHHBIX CJIITEPOBCKHX JETEPMHHANTOB. Pacuersl, IpOBENCHHBIC HA
‘xomnsiorepe CRAY C90, TpeGosanu 1400 ¢ MALMHHOIO BPEMCHH Ha ONRY
uTepaunio. Onpenenensl NONHbE JHEPHHH H CNEKTPOCKONHY. NOCTOSHHBIC. -
TMonyueHHble PE3YNLTaThl MOTYT 6bITh HCNIONB3OBAHbBI VIS NPOBEPKH KauecTBa
NpHGMHXCHABIX METONOB, HCHNOMBIYEMbIX M HCCJICNOBAHHS WIEKTPOHHBIX
,Koppensinuit B Moexynax. ¢

X.1996, v 6
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@ 19B6110. NpumeHeHre MHOroOYacTHYHON TEOpPHM BO3Myuje-

yz HHH € HECKONBKMMM MCXOAHBIMH KOH(UrypauusmMm B no-

NHOM 2KTHBHOM NpOCTPaHCTBe [ANS pacyeTa MOneKynbi N,.

3aEMcHMOCTE  OT  paccmartpHeaemoro npocrpanctea M H,.

Application of complete space multireference many-body

perturbation theory to N,: Dependence on reference space

- : and H, / Finley J. P, Freed K. F. // J. Chem. Phys. .—
1995 .— 102 , Ne 3 .— C. 1306—1333 .— Anrn.

OetanbHo paccmoTpeHa MHorowacTuuHas TEOpPHA BO3My-

WeHHA B NONMHOM aKTMBHOM NpPOCTPaHCTBe. O6cyxpeH oc-

- HOBHOW hopMmanuaMm, COCTaBHble YacTu ramunbTOHMaHa M

¢okuanos. Ha npumepe monekynsi N, nokasaHa 3aBucu-

mocte  H.y ot opbutanbHbix amepruii. - ConocrasneHs pe-

. 3yneTathl pacueta r., w,, D, u E, Ans ocHosHoro cocros-

V(( :/)_ HUA monekynbl N, BbinonHeHHsle metogom CCIM B nonHom

' AKTUBHOM ‘NPOCTPAHCTBE M B PAMKaX MHOrOYacTMYHON Teo-

PUM BO3MYyLLEGHWH; conocTasneHbl M oOB6CYMAEHbI pe3synbTarhbl

pacueta BeprtukansHeix MT nonuzauum N,. Paccmorpens ny-

TH PAanbHERWero yTOYHEHMs MeTopa pacveta 3hdEKTHBHOro

LaMUNLTOHMAHY, Bbubn." 76. ) E. A. Puikosa

X. /996 N (9
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b4
1661175, Pacuer MmctozoM dynkusonana nuotHoctH cnektpos KP.
Tpeasapurensisie pesynstatel. The prediction of Raman spectra by density
functional theory. Preliminary findings / Johnson Benny G., Florian Jan

[Chemical Physics Letters] // Chem. Phys. Lett. - 1995, - 247, N 1 - 2 C
120-125. - Anra. L -

' ‘
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Conocrasnensl pe3ynbTaTel pacieToB HHTEHCHBHOCTE JMHMIT B CnexTpax
KP monekyn N[2], HF, C[2]H[6], nposenennsix MeTonoM ¢yHKIuoHana

NIOTHOCTH B JIoKanbHOM npuGmnkenin (S-VWN) it ¢ y4eToM rpaaHeHTHIX -
nonpasok (B-LYP) u neamnupuueckim meronom X®. Ilokazano, yto |
NOKanbHOC NpHOMILKEHHE XYXKE COIMIACYeTCA C JKCMEPHM. AAHHBIMH, ueM

TPaHCHTHO-CKOPPCeKTHPOBaHiblii noaxoa H Mertoa X®. IMocneanne paor -
Gnu3kie pesynbTaThl 3a HekmoucHieM Monexkynst HF, ana kotopoii meton |
X® naet McHee npHeMneMble BeHYHHBL Bo BceX BapHaHTax pacueTa yueT

anddy3usIx  nonApuzauHonneX QynKunii NpuBOAMT K 6oMce TOYHBIM |
3uHayennamM. bubn. 37.
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[ 124: 40262x Fourier transform (FT) raman spectroscopy of

e Clmp
At

pacoeriie

nitrogen at high pressure. McNesby, K. L.; Morris, J. B. (Army
Res. Lab., Aberdeen Proving Ground, MD USA). ‘Report 1995, (ARL~
TR-718; Order No. AD-A293051), 28 pp. (Eng). Avail. NTIS. From
Gov. Rep. Annou-ce. Index (U. S.) 1995, 95(21), Abstr. No. 21-00,634.
Rovibrational and rotational Raman spectra of nitrogen gas at 300 K
over the pressure range 3-24 MPa (500-3500 psi) were measured using
a Fourier-transform (FT) spectrometer employing 1064 nm laser radia-
tion as the scattering source. It is shown that the pressure-induced
narrowing and peak shift of the Raman spectrum of N, obsd. in these
expts. agrees within exptl. error with data obtained by other investiga-
tors using different techniques.

¢ A .1996, Y nY
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1651206.  JluHamuka  BpaWATenbHON  ABTOMOHHM3AUMH  BHICOKOC/KALLHX
puadeprouix CcocTOAHMI a30Ta. Rotational autoionization dynamics in high
Rydberg states of nitrogen / Merkt F., Mackenzie S. R., Softley T. P. [Journal of
Chemical Physics) // J. Chem. Phys. - 1995. - 103, N 11. - C. 4509-4518. - Aurn.

PRLN 7957



/}/ 1965
X/ 123: 209381c Rotational autoionization dynamics in high Rydberg
/ states of nitrogen. Merkt, F.; Mackenzie, S. R.; Softley, T. p
" (Phys. Theor. Chem. Lab., Oxford Univ., Oxford, UK OX1 3Qz). s
Chem. Phys. 1995, 103(11), 4509-18 (Eng). The decay dynamicg of
the high Rydberg states of Nz converging on the first few rotations)
levels (N+ = 0, 1, 2, 3) of the ground vibronic X 2Zg+ (v* = 0) state of
the N2+ cation have been investigated by delayed Ylulud field
ionization (PFI) following two-photon enhanced (2 + 1') t. ree-photog
excitation via the a" 1Zg+ (v' = 0) state of N2. The expts. i
carried out in the presence of a weak homogeneous dc elec. field ang

#ﬁ M /:Lle at typical ion densities of 200-2000 ions/mm3. All Rydberg states in

the range of principal quantum no. n' = 140-200 exhibit extreme
7 é‘! stability against autoionization and predissocn. and some have
tW W #7 lifetimes which exceed 30 us. The decay of the highest Rydbe,

. states beyond n = 200 is induced by external perturbations (fie
ionization and collisional ionization) and no Rydberg states beyond n
= 350 can be obsd. by delayed PFI. The Rydberg states which -
converge on the N+ = 0 and 1 rotational levels of the ion, and which
therefore are not subject to rotational autoionization, decay into

C.A./995 /33 n 16



neutral products (by a process presumed to be predissocn.) in less
than 7 us in the range n < 100. The importance of predissocn. is
greatly reduced beyond n = 100 and becomes negligible on our exptl
timescale (30 us) above n = 140. The decay o tge Rydberg states
converging on the N+ = 2 and 3 rotational levels of the ion is more
complex. Below n = 100, only 30%-40% of the Rydberg population
decays by fast rotational autoionization whereas 60%-70% decays by
predissocn. The importance of predissocn. decreases rapidly above n
= 100 and becomes negligible beyond n = 140. he decay by
rotational autoionization can be obsd. at all n values but becomes
noticeably slower beyond n = 100. In the range n = 140-200 it
exhibits a marked biexponential decaying behavior with 30% of the
ropulation decaying within a few microseconds and 70% displaying
ong term stability (r > 30 ps). The branching between predissocn. |
and autoionization is explained by the effect of the dc elec. field
which mixes strongl the optically accessible p Rydberg series with.
the high | manifold beyond n = 100. The long lifetimes obsd. exptl |
indicate that mi mixing becomes important as soon as | mixing sets
in. |
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1651226. HuaywipoBaHHoC MarHHTILIM MOJEM HCMYCKaHIC N[2](B A)i
MYMKOM METACTaGHIBHBIX MOJICKY7 B30Ta M TOMHBI TEpM 3HCprith ;
cocroamis N[2](A'{5)'CUTMA'[g]{+}). Magnetic-ficld induced N[2])(B A) '
emission from a beam of metastable nitrogen molecules and precise term !
encrgy of the N[2](A'{5}'MCHJIOH'[g]{+}) state / Ottinger Ch., Vilesov -
A. F. [Journal of Chemical Physics] // J. Chem. Phys. - 1995.-103,N 23. - .
C.9929-9934. ~Aurn. P

Y 1907

1




s TOYHOI1 naeHTHdUKaLm MNONOKCHHA COCTOAHMSA |
N[2](A'{5}'CUTMA'[g]{+}), xoTOpoe, KaK MpeAnonaracTcs, BO3MYILACT |
yposens N[2](B{3}TIM'[g]), v=10, {3}TIM'[2]{c}(12)), BbInOAHCHEI |
SKCMEPHMENTEI M0 AHTHMEPCCEHEHMIO B MArHITHOM  mofc. f
TlcpreHanKyNApHO MydKy MCTACTHOIILIEIX MONEKyn a3ota (COCTOsHMA |
A{3)'CUTMA'[u]{+}, A'{5})'CUTMA'[g]{+} u ap.) naknansiBani cnaboc .
MarHHTHOE NOJIE, KOTOPOE BHI3BIBATO AOMOHHTENLHBIC BO3MYLICHHA YPOBHA
v=11 cocrosiris B, CBA3aHHBIC CO B3aMMOZACICTBICEM €ro ¢ ypoBHem v=2

coctoanns A'. PerictpipoBait nojaochl CEKBEHLHH 'IEJIbTA' v=3, 11-6 1 .
10-6 cicremsl B{3}'TIN'[g] A{3}'CUIMA'[u]{+} B cnckTpe HenycKaHua |
N[2] npx pasnnuHblX HanpsxenHocTax nons. Hccneposano Baushie Ha
CMICKTpB! yMeHblIeHIA 3acenchiiocteli yposueii v=0 n v=2 coctoanus A' .
(BO3MYILLAIOUIHX COOTBCTCTBEHHO ypoBhi V=10 1t v=11 coctoanusa B) B
pe3ynbTaTe J1ascpHoro BO3OYKACHHA TMCPCXONOB B CHCTCMC Cepmana

(nonocst 2-0 n 4-2, C"{5}M[u] A'{5}'CUTMA'[g]{+}). C BBICOKOIT |
tounocteio (0,02 cm{-1}) onpeneneHo OTHOCHTCILHOC MONOKCHHE :
_ ncenenoBanueIX yposiicii cocroannii B w A" Buon. 34, el
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165119. TeopeTiueckic BEPOATHOCTH NEPEXon0B mexay B{3}TIU'[g]- u
A{3)'CUTMA'[u]{+}-, W{3}'NEJIbTA'[u]-, B'{3}'CUTMA'[u]{-}-
cocroaumamit N[2]. [Hcenenosanne ¢ icnonssosannes Metonos KB 1 CCII
B nonHOM akTiBHOM npocTpanctee]. The theorctical transition probabilitics
between the B{3}'TIH'[g] and the A{3}'CUTMA'[u]{+}, W{3}'IEJIbTA'[u],
B'{3}'CUI'MA'[u]{-} states of N[2] / Thummel Helmar T., Partridge Harry,
Huo Winifred M. [Chemical Physics Letters] / Chem. Phys. Lett. - 1995, -
247,N4-6.-C. 366-372. - Aurn.

pcy 7997
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124; 38225u Thermodynamic properties of nitrogen fluid at high

temperatures and pressures. Yakub, E. S. (Odessa State. Medical

University, Odessa, Ukraine). ‘High Temp. (Transl. of Teplofiz. Vys.
Temp.) 1895, 33(5), 687-93 (Eng). The Monte-Carlo method in the atom-

‘'atom approxn. was used for calen. of the internal.energy and pressure

of mol. nitrogen at temps. of up to 5000 K and densities characteristic
of the shock adiabat. Use was made of the at. interaction potential detd.
by the scattering of mol. beams. The influence of electron excitation and,
nonrigidity of mols. was studied. If is shown that it is necessary to take
into account the addnl. contribution to the pressure assocd. with the
effect of the field ‘of intramol. forces on intramol. motion, which ma

contribute up to 10% of the total pressure. )

C.A. 1996, [AY. N4
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165120. Sueprun Bo3byxaeuna H[2]O, N[2] u C[2] B npubmnkenin
nonHOro KOH(HrypauHoHHOro B3aHMOACICTBHA H B paMmkax MeToda
cBaA3aHHBIX KnacTepoB. Excitation encrgies of H[2]O, N[2] and C[2] in full
configuration interaction and coupled cluster theory / Christiansen Ove,
Koch Henrik, Joorgensen Poul, Olsen Jeppe [Chemical Physics Letters] //
Chem. Phys. Lett. - 1996. -256,N 1 - 2. - C. 185-194. - Anrn.

1
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'124: 186091n The effect of 1s correlation on D,, r,, and w, of
first—row diatomics. Csaszar, Attila G.; Allen, Wesley D. (Dep.".
Theoretical Chemistry, Eotvos Univ., H-1518 Budapest, Hung.). J.:
Chem. Phys. 1996, 104(7), 2746-48 (Eng). A collection of high—level D,,

'r,, and w, data for first—row diatomics (N2, 0,, F5, CO, NO, HF) is

presented and which more broadly substafitiates the effects of 1s correla-,
tion on mol. properties. Partitioning similar to that applied for harmonic

frequencies can be cogently constructed for other spectroscopic parameters:
such as D, and w.x,, but in the former case the indirect effects are:
insignificant, consistently less than 0.01 keal mol-1. Whether the:
consequences of core correlation for first~row diatomics are characteristic'
of those for a wide range of heavier systems remains to be demonstrated.

w7



e

’”M/Z/ﬁ// 2

LYY 11
/O L/{éf?%
M%Mﬁ&%wé
ﬂ%wmwﬁwﬁ
//iaﬂ/«ull Lol
M/ .

/996

/ 125: 42299j Identification of slowly diffusing metastable states .
of the nitrogen molecule, Fewell, M. P.; Haydon, S. C.; Ernest, A.
D. (Department of Physics, University of New England, A.rmxdale, NSW,’
2351 Australia). Chem. Phys. 1996, 206(1,2), 257-267 (Eng). Expts..
[Haydon et al., Chem. Phys. 206 (1996) 245.] have confirmed the exist-
ence of a slowly diffusing metastable state of the nitrogen mol. in addn.
tot t.he well-known A 32,‘ state. The seeond state is pOpulated in pre—
breakdown discharges and is characterized by a coeff. for dlffusxon:
through ground-state nitrogen of about one quarter of that of the A -
3%, state. Recent exptl. work on the structure of the nitrogen mol.
provides much evidence bearing on the question of the nature of the:
second slowly diffusing state. Examn. of a wide variety of possible
candidates leads to the conclusion that, on presentiy available evidence, |
this state is most likely to be a highly vxbranonally excxted X 1Z.- state..

/2 m/ S
71996, 1% /X/FN‘/ ‘ |




MY .
KAt
DCreets- oo
AN -
Freceiem

C. 4. 1996,

/996

124:353148v A bound-state CI approach to nitrogen molecular
anions. Gianturco, F. A;; Schneider, F. (Dep. of Chemistry, Univ. of
Rome, 00185 Rome, Italy). J. Phys. B: At., Mol. Opt. Phys. 1996, 29(6),
1175-1182 (Eng). We report results of ab initio MRDCI calens. on the
doublet states of different spatial symmetry of the nitrogen mol. anion.
The computed ground—state N, potential as well as the lowest potential
curve of N~ were caled. over a broad range of internuclear distances.
Several other resonant states of N,~ have been detd. at two different
internuclear distances by a stabilization procedure. To our knowledge,
some of the excited—state e~—N, resonances which we found have not
‘yet been reported in the literature. After applying the stabilization

/7 ‘'method with gradually increased nuclear charges to all of the calcd.

anion states we conclude that, despite the appearance of many 'spurious’
states', the positions of the shape resonance of 21, symmetry, of three!
Feshbach resonances of 21, symmetry and of two of 2¥.* symmetry have
been identified. - : : J

1Y, y6
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124:353105d Low-energy clectron impact excitation of the
nitrogen molecule: optically forbidden transitions. Gillan, Charles’
J.; Tennyson, Jonathan; McLaughlin, Brendan M.; Burke, Philip G.’
(Dep. Applied Math. Theor. Phys., Queen's Univ., Belfast, UK BT7 1NN).
J. Phys. B: At., Mol. Opt. Phys. 1996, 29(8), 1531-1547 (Eng). Ab initio
calens. are performed on the e~—N; scattering system, at low impact
energies, using the R—matrix technique. The X !X+ ground state and
the lowest seven valence excited states, A 3%+, B [1;, W 343, B' 3%,-,°

— a'1%,7,a M1, and w 1A, of N, are included in the close coupling expan-

sion with each state being represented by a CI wavefunction in a hybrid
orbital set. Various approxns. for the representation of the correlation
between the target and the incident electron are investigated. Integrated
and differential scattering cross sections are presented, and compared

to expt., for excitation from the ground level to optically forbidden levels.
The results compare favorably with recent expts. in this energy region:
and remove a no. of problems in the authors' previous work. - .

C. 4. /996, 124, yd6
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1851228. PashoBecupie KoneOatcibhbie CBOICTBA a30Ta B OCHOBHOM
cocTosHHH npH Temnepatype 10 35000 K. Equilibrium vibrational properties
of ground state nitrogen up to 35,000 K / Hansen C. Frederick / AIAA

qumz_l_lr. -34,9.-C. 1843-1846 -Aurn.

‘ | |



g 71151245, "MHAYUMPOBAHHLIE CTONKHOBEHUAMM '
“3JIeKTPOHHBIe nrepexonnt N2 ¢ yposHeit aIHg (v=1mu.
'2). Collision-induced electronic transitions from the N5 a! Mg
‘(v=1 and 2) levels / Katayama D. H., Dentamaro A. V.,
Welsh J. A. // J. Phys. Chem.— 1996 .— 100, No 19 .—!
-C. 7854—7858 .— Amnra. Mecto xpanenus CIITHTB
MeTonoM ABOITHOI Pe30HAHCHO YCHJIEHHOI MHOrOodOTOHHOIT .
MOHM3ALHH ONMpCHEICHB CKOPOCTH TYIUCHHS IUIS MHAYIHPO-,
panunx cronkionenuamu (He, Ar, N3) anextpounnix nepe-
xonoB N2 ¢ ypoBHa v=1 cocToanus aIHg Ha ypoBHM V=2 K’
/[{‘A~ 1 cocronmms a'! £ u ¢ yposus v=2 cocTosmus ang Ha
ypoBeHb V=3 COCTOSAHMK a'$7. Has onucanus IOy YEHHBIX
9KCNEePUMECHTAILHEIX Pe3yNbTATOB HCIOAb30BaHA ABYXIKCIIO-:

{CHIIMATBHAK MOMENb M3JYYaTelbHOro pacmaja IpH CTOJK-
_-iomrrcm_,u,oﬁrneaax'g;ggg_u}tgg;Ban..38. _ B. M. Kos6a
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128: 81444j Near—infrared diode laser spectroscopy of the ni-
trogen molecule in Rydberg state: analysis of the c'Il, - a"Z.e,
v = 1-0 band. Kawamoto, Yasunori; Fujitake, Masaharu; Ohashi,
Nobukimi (Dep. of Physics, Faculty of Science, Kanazawa University,
Kanazawa, Japan 920—11). J. Mol. Spectrosc. 1997, 185(2), 330-335
(Eng), Academic Press. A new singlet—singlet absorption band between
Rydberg states of the nitrogen mol. was studied by near—IR diode laser
spectroscopy in the 1.3 um region. An anal. was made for the band to

/]
é’ % -‘Z é? establish line assignments and det. mol. parameters fer both the lower
/

and the upper vibronic states. As a result of the anal,, this band was

assigned-to the c!l1,,—a"!Z,* (v = 4) state. The predissocn. in the ¢!l

d /(f/gﬁi (02 1) state ws also discussed relating with the line broadening obsd.

Coan-

A 1997, 128 N F




% ¢ 127: 363654h High-resolution coherent Raman spectra of vibra-

tionally excited !*N, and '*N,. Orlov, M. L.; Ogilvie, J. F.; Nibler,
J. W. (Dep. Chem., Oregon State Univ., Corvallis, OR 97331-4003 USA).
J. Mol. Spectrosc. 1997, 185(1), 128-141 (Eng), Academic. At an effec-
tive resoln. of 0.001 cm~!, the authors measured coherent anti—Stokes
Raman spectra of elec. discharged 14N, and !*N, in the electronic ground
state X1¥.e, specifically Q branches of bands with Av = 1 up to ' = 8
for N, and y" = 7 for !5N,, and O and S ranches of the fundamental
band of 1N,. Account is taken of small wavenumber shifts due to pres-
sure, a.c. Stark, and |x|? interference effects. Sep. fits of the Q-branch
data of each isotopic variant, combined with selected data from the

literature, yield term coeffs. Yy, and Uy, or potential—energy coeffs. ¢
that reproduce wavenumbers of measured spectral lines generally within '
//”) 0.004 cm-!. The value of the harmonic vibrational parameter . is
Y 2358.5402(4) cm~! for 14N, and 2278.7913(7) for cm~! for 15N,. Efforts
to combine spectral data of both isotopic variants to distinguish adiabatic'

and non-—adiabatic effects arising from incomplete sepn. of electronic
and nuclear motion in N, were unsuccessful.

L.). /9%, [t g6
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1 128: 280788 The nitrogen system Feynman's way. Sorensen,
Thomas E.; England, Walter B. (Department of Chemistry and Labora-
%WI / 1 2tory for Surface Studies, University of Wisconsin—Milwaukee, Milwaukee,
/! (P w [? 9 {WI153201 USA). Mol. Phys. 1997, 92(3), 555-567 (Eng), Taylor & Fran-
/ cis. Feynman's way is applied to the X 13,5 A3Z,*, B3, W34, B
ﬂ :‘Zu-- a' ,ZU—' a ln‘.-v w lAu- A. 52;’: G JA(- C Jnuu c" "‘nu: C' Jnu. and
¢ ﬂ ‘ ) H 30, states of Ny; the X 21, state of N,-; the X 23+, A2[1,, B2X,*, D
2[],, and C 2%,* states of No*; and the X 3[1,, a 'Z,*, and e 13, states
W . Q 6 of N,*2. Relative to expt., the av. errors in the spectroscopic consts. for
the twenty—three states at 2nd—order (3rd—order) are: D, 37(38) kJ

W ) mol-1, R, 5.2 (5.1) pm; v, 91(88) c.:m"; and T, 49(49) kJ mgl“‘.

/lﬂ/ e -
7 ;Wam«éﬁ @
LA-1998, 1128, A
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129: 294098g Calibration and benchmarking of model core
potentials: applications to systems containing main-group ele-
ments. Decker, Stephen A.; Klobukowski, Mariusz; Sakai, Yoshiko;
Miyoshi, Eisaku (Department of Chemistry, University of Alberta, Ed-
monton, AB Can. T6G 2G2). THEOCHEM 1998, 451(1-2), 215-226
(Eng), Elsevier Science B.V.. The recently developed model core poten-
tials for the main—group elements were used in a systematic investiga-
tion of their reliability and predictive power in the studies of the
prospective ligand building blocks for organometallic complexes. The
mols. studied include: homonuclear diatomics (Group VB: N», P,, As,

/4 mﬂ Sb, and the halogens: F2, Clp, Bry, I,); heteronuclear diatomics (
/ap AR ] Talogs XY, where X =T, Si, G¢, Sa,anl Y = O, S, Se, Te; and interh-
O/N/ -~ ‘/( m ? . alogen compds.); triat. hydrides AH, (OH,, SH,, SeH,, TeH,), triat. oxides

; /( ’a l’? -(CO, and S0O.,), tetraat. hydrides AH; (NH;, PH;, AsH,, SbH,), tetraat.
"analogs of NF;, and small hydrocarbons (C.H,, C;H,, CH,). Mol.
geometries were optimized using a modified Powell method of searches

along conjugate directions and the results compared with exptl. data,
f@ Electron correlation effects were studied at the MP2 and CISD levels.

&
P A998 L9, AAL
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129: 321510u Analytical potential energy function for the elec-.
tronic states X 1X_*, A 3Z,* and B3I, of N; molecule. Gao, Tao;
7L 3—-7“ Yang, Yongjian; Wang, Hongyan; Yi, Yougen; Jiang, Gang; Tan,
/Z- }4 Z Mingling; Zhu, Zhenghe (Inst. Atomic Molecular Phys., Chengdu Univ.
/ ¢ ) Sci. Technol., Chengdu, Peop. Rep. China 610065). Yuanzi Yu Fenzi.
3 Wuli Xuebao 1998, 15(3), 329-334 (Ch), Yuanzi Yu Fenzi Wuli Xuebao
ﬂ j’) Bianjibu. The reasonable dissocn. lirits for the electronic states Xize,i
A3Z,* and B3I, of the N, mol. are derived based on the at. and mol.’
M R ﬂ M statics (AMRS). The energies, equil. geometries and harmonic frequen-
cies of these three electronic states have been calcd. and compared using’
" "the methods of UHF, CID, UCISD and QCISD with the basis set.
. 6-311G". The whole potential curves for these three electronic states’
are further caled. using the QCISD/6—311G" method, and then are least—
square fitted to the Murrell-Sorbie function, which are in good agree-.
ment with those from spectroscopy data. It is believed that the Murrell—"
Sorbie function form is suitable not only for the ground states, but low—

lying excited states as well. i :

C A 499, K9, ~2Y
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129: 140960v Accurately solving the electronic Schrodinger
equation of atoms and molecules using explicitly correlated (r;2-)
/w W , MR-~-CI: the ground state potential energy curve of N,. [Erratum .

to document cited in CA128:313161]. Gdanitz, Robert J. (Fachbere-

/) ~— é é OZ‘ ich Physik der Gesamthochschule Kassel, D—34109 Kassel, Germany).
Q/ Chem. Phys. Lett. 1998, 288(2,3,4), 590-592 (Eng), Elsevier Science :

M@ B.V.. Tables 1—-3 contained typesetting errors although the numerical

0 W data were correct; the cor. tables are given.
CoCAL AL |
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128: 263493g High resolution laser spcctroscop;g(;;ond 18 eV:
the B 2X,,* X 1X_* photoelectronic transition of N;. Palm, H.; Merkt,

1949

F. (ETH—Zunch Laboratorium fur Physikalische Chemie, CH 8092

Zurich, Switz.). Chem. Phys. Lett. 1998, 284(5,6), 419—422 (Eng),

Elsevier Science B.V.. Coherent, narrow—bandwidth laser radiation was
generated beyond 18 eV. The radiation was used to record a rotationally :

resolved pulsed—field—ionization zero—kinetic—energy photoelectron

spectrum of the B 2%+ X !X~ transition of N,. Anal. of the rotational

structure indicates that the removal of one of the two 20,° inner—
valence—shell electrons is accompanied by substantial changes in the
core rotatlonal angular momentum quantum no.: Rot:monal branches

: are obsd. with AN=N*-N=z1 and +3, where N‘ and N represent the |
" core rotational angular momentum of the ion and the neutral, resp.
These branches can be explained by the ejection of a phowelectmn wx!.h 4

dominantl =0 and 1 = 2 character.

[ L - e e

1993, 128, ¥ :
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pectrum of molecular nitrogen from 82.6 to 124.2 nm: level ener-
gies of 10 excited singlet electronic states. Roncin, Jean—Yves;
Subtil, Jean—Louis; Launay, Francoise (Laboratoire Traitement du Sig-
nail et Instrumentation, CNRS UMR 5516, 42023 Saint—Etienne, Fr.).
J. Mol. Spectrosc. 1998, 188(2), 128-137 (Eng), Academic Press. The
high—resoln. emission spectrum of N, was photographed in the vacuum
UV at 82.6—124.2 nm. The use of a low—pressure Penning-type elec.
discharge source led to considerably reduced self—absorption at short
wavelengths, making it possible to record <283 emission bands. All
emission bands were rotationally analyzed, 215 novel, and are reported
in a sep. publication. Energy values were deduced for the nonpredisso-
ciative or only slightly predissociative rovibronic levels in 10 singlet

_electronic excited states. -

(A 1998, 78, W6

leB: 328219u The high-resolution vacuum ultraviolet emission
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7 130: 115345m Tﬁe effect of basis set superposition error (BSSE)

on the convergence of molecular properties calculated with the
correlation consistent basis sets. Van Mourik, Tanja; Wilson, Angela
K.; Peterson, Kirk A.; Woon, David E.; Dunning, Thom H., Jr. (Envi-
ronmental Molecualr Sciences Laboratory, Pacific Northwest National
Lab., Richland, WA 99352 USA). Adv. Quantum Chem. 1998, 31, 105—
135 (Eng), Academic Press. In many cases, the convergence behavior
of mol. properties computed with the correlation consistent basis sets
(both std. and augmented sets) is significantly improved if basis set
superposition error (BSSE) is taken into account. The effects are most
pronounced for pure van der Waals systems like the helium or argon
dimers. For these systems the uncorrected D,, r,, and w, behave very
irregularly with increasing basis set size, with the convergence behavior
being dramatically improved by use of the counterpoise procedure. Even

&
130 19



for strongly bound diatomics like No, HF, and HCI, the counterpoise
correction often significantly improves the convergence behavior of r,
and w,.  Similar behavior is obsd. in the weakly bound mol. complexes,
ArHF, HCO-, and (HF),, as well as for the more strongly bound HCO
mol. For HCO-, because of the pronounced lengthening of the CO bond
upon mol. formation, the deformation energy must also be taken into
account. (c) 1998 Academic Press.



i/ |86

129: 101294m Ab initio full configuration interaction calcula-
tions of spectroscopic constants of N,, CO, CO*, BO, and BO*
molecules. Wulfov, A. L. (Institute of Chemistry, Kharkov State
University, Ukrame). J. Struct. Chem. 1997 (Pub. 1998), 38(6), 982—

b,é( . /} . 984 (Eng), Consultants Bureau. Total energies, equil. distances, har- .
) monic frequencies, and dissocn. energies were calcd. for N,, CO, CO-,

2 . . _BQ, and BQ* mols. with full allowance for electron correlation ellects.

ULK [ ﬂ( ﬁ 0 Huzinaga—Dunning's std. double—zeta basis set was complemented with

six—component d—functions.
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F: N2 :
P: 3 ‘
131:304646 Observation of the yl.PI.g-
Cc'41.SIGMA.u+ and k1.PI.g- c'41.SIGMA.u+ systems of
N2. De Lange, Arno; Ubachs, Wim Department of

Physics and Astronomy, Vrije Universiteit
Amsterdam 1081 HV, Neth. Chem. Phys.
Lett., 310(5,6), 471-476 (English) 1999 The

authors obsd. the_A.LAMBDA.-QOUblet of both parity




components of the (1, O0) band of the yl.PI.g-
c'41.SIGMA.u+ and kl.PI.g-c'41.SIGMA.u+ systems of
N2 in an extreme UV (XUV) + IR double resonance
expt. The (e) components as well as the (f)
components are obsd. up to J = 21 in the ca of the
y state and up to J = 17 in the case of the k
state. Apart from mutual interaction between
yl.PI.g and k1l.PI.g, the (e) components underg
addnl. perturbations giving rise to predissocn.:




m 7058 3

P: 3 131:292669 High-Resolution Fourier
Transform Spectroscopy of 14N2: Analys the (1-0),
(2=1) Bands of the B3.PI.g-W3.DELTA.u System.

Faye, A.; Kou, Q Farrenqg, R.; Guelachvili,

G. Taboratoire de Photophysique Moleculaire, CN
Orsay F-91405, Fr. J. Mol. Spectrosc.,
197(2), 147-157 (English) 1999 The extension

of high-resoln. observation of the electronic
emission spectrum of 14N2 toward the IR domain is
presented. To date, rotational of the widely
studied spectrum of the N2 mol. was done in a

spectral doma ranging from 2500 cm-1 to the UV.




‘The authors have recorded for the 1st the IR part

of the 14N2 spectrum from. 1250 to 2250 cm-1, using
the Fourie transform spectrometer of Laboratoire de
Photophysique Moleculaire (LPPM) unapodized resoln.
of 0.0043 cm-1. A complete rotational anal. is
perfor the (1 0), (2 1), (01), (1 2) bands of the
B3.PI.g-W3.DELTA.u system, not included in any .
previous anal. Spectroscopic parameters for the v

= 0, v = 2 levels of the B3.PI.g and the W3.DELTA.u !
states, consistent with thos previously reported

but with improved accuracy, are obtained from the

exp wavenumbers by a nonlinear least-squares |

procedure.



F: N2

P: 3

131:206347 Coupling between the vibrational
motion of core-excited and va ionized states of N2.

Marquette, A.; Meyer, M.; Sirotti, F.; Fink, .

R. F. (LURE, Centre Universitaire Paris-Sud, Orsay .

F-91898, Fr.). J. Phys. B: Mol. Opt. Phys.,
32(13), L325-L333 (English) 1999 Fluorescence
emission of the N2+ (A 2.PI.u) and N2+ (B

2.SIGMA.u+) state was studied after resonant

excitation of the N2 (ls-1-.pi.*) resonance wi

monochromatized synchrotron  radiation. The
vibrational structure of the excited state and of
~ the final ionic state was resolved in the



photoexcit and in the dispersed fluorescence
spectra, resp. A detailed anal. of the spectra and:

a comparison with theor. results show a strong:

coupling betwe vibrational levels in the core-

excited and the ionic state produced via:

autoionization. The N2+ (A 2.PI.u) potential curve

is almost parallel to core-excited state which|
causes mainly (.DELTA.v = 0) transitions in the
autoionization process. For the N2+ (B 2.SIGMA.u#) |
state, the prodn. via .pi.* resonance leads to the |
population of higher vibrational states whic only .
very weakly populated by direct ionization. The :
calcns. reproduce t obsd. structures and underline:

the complementary  character of fluorescenc
photoelectron spectroscopy.



1979

F: N2

P: 3
131:108412 Deformationally self-consistent treatment
of high-resolution coherent Raman spectra of 14N2 and
15N2 in the X1.SIGMA.g+ electronic ground state.
Molski, Marcin (Department of Theoretical
Chemistry, Faculty of Chemistry, Adam Mickiewicz
University, Poznan PL 60-780, Pol.) J. Raman Spectrosc.,
30(6), 449-452 (English) 1999 The coherent Raman spectra
of elec. discharged 14N2 and 15N2 were analyze using the
deformationally self-consistent procedure for the
treatment of spectral data. By making use of 8
independent unconstrained parameters, 356 measured

C.A. 1999 L3/




spectral lines were reproduced with .sigma. = 0.0023 cm-
1, .sigma. = 1.96 and F = 8.74 .times. 1013. From a
marginally evaluated value of the parameter tON, related’
to nonadiabatic rotational effects, t authors predicted
a rough value of the rotational g-factor for 15N2 g0 =
0.37(21), near the known exptl. value g0 = -0.2593(5) .
Fit with the constrained tON yielded .sigma. = 0.0023
cm-1, .sigma. = 1.96, F = 1.00 .times. 1014, and the set
of 7 well evaluated parameters representing the Born-
Oppenheimer potential energy function and nonadiabatic

vib;;tional effects.




F: N2 1999
P: 3
132:83921 Near-threshold excitation of the
E3.SIGMA.g+ state of N2 by ele impact.

Poparic, G.;: Vicic, M.; Belic, D. S.

Studentski trg 16, Faculty of Physics,
University of Belgrade Belgrade 11001, Yugoslavia

Phys. Rev. A: At., Mol., Opt. Phys., 60(6),
4542-4545 (English) 1999 Relative differential
cross sections, at O0.degree., for electron-impact
excitation of the E3.SIGMA.g+ state of the N mol.
were measured in the ne threshold energy region. A
high-resoln. crossed-beam double trochoidal e
spectrometer is used and the cross section is
measured directly, by inelastically scattered

C. 7 2009, 732,




electrons detection. Measurements are placed on
abs. scale by simultaneous measurement of this
process and vibrational excitation of the v = 8
level of the ground state of N2, via the 2.PI.g
resonance. Integral cross sections are obtained by
using relative angula distributions from previous
measurements, for energies of 11.94 and 12.14
Obtained results are compared with other available
data. u]



F: N2 /(fzé{j7

P: 3

132::83921 Near-threshold excitation of the

E3.SIGMA.g+ state of N2 by electron impact. Poparic,

G.; Vicic, M.; Belic, D. S. Studentski trg 6,
Faculty of Physics, University of Belgrade Belgrade
11001, Yugoslavia Phys. Rev. A: At., Mol., Opt.
Phys., 60(6), 4542-4545 (English) 1999 Relative

differential cross sections, at O0O.degree., for
electron- impact excitation of the E3.SIGMA.g+ state:
of the N mol. were measured in the near-threshold
energy region. A high-resoln. crossed-beam double
trochoidal electron spectrometer is used and the
cross section is measured directly, by inelastically
scattered electrons detection. Measurements are
placed on the abs. scale by simultaneous measurement

C—#WO/& o



of this process and vibrational excitation of the v =
8 level of the ground state of N2, via the 2.PI.g
resonance. Integral cross sections are obtained by
using relative angular distributions from previous
measurements, for energies of 11.94 and 12.14 eV.
Obtained results are compared with other available
data. ’



F: N2
P: 3
131:220545 Excitation of N2(B3.PI.g) in the
nitrogen short-lived afterglo Supiot, P.z

Blois, D.; De Benedictis, S.; Dilecce, G.; Barj,
M.: Chapput A.; Dessaux, * 0.7 Goudmand, P.

Laboratoire de Genie des Procedes d'Interac
Fluides Reactifs-Materiaux Fr. J. Phys. D:
Appl. Phys., 32(15), 1887-1893 (English) 1999

The excitation of the N2(B3.PI.g) state in
microwave discharges ignited flowing N and in their
short-lived afterglow was studied. Simultanzous
measurements in the post-discharge on this species

and the N2+ (B2.SIGMA.u _Ehrough emissions, and also _

7999



on the electronic ground state of N2 by spont Raman

scattering, provide information of their
vibrational distribution function. A spatial study
was carried out, showing a quite slow evolutio the
vibrational populations along the short-lived
afterglow, and in parti the 1lst proof of a steady
vibrational distribution of N2(X1.SIGMA.g+) fro
beginning to the bulk of this ionized region. The
N2 (B3.PI.g) vibrationa distribution is analyzed by
a steady-state kinetic model taking into acco the B
state excitation processes, i.e. electron
collisions and reactions mol. excited states, and
quenching. The reaction between the vibrational
excited N2(X1.SIGMA.g+) and N2(A3.SIGMA.u+) is the

pre-eminent excitation mechanism in the short-lived

afterglow.
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133: 169727t Ab initio computation of forces and molecular
spectroscopic constants using plane waves based auxiliary field
Monte Carlo with application to N,. Baer, Roi (Department of Physi-
cal Chemistry and the Lise Meitner Minerva—Center for Computational
Quantum Chemistry, The Hebrew University of Jerusalem, 91904 Jerusa-
lem, Israel). J. Chem. Phys. 2000, 113(2), 473—-476 (Eng), American
Institute of Physics. Correlated sampling within the shifted contour
nuxxhary field Monte Carlo method, implemented using plane waves and
pseudopotentmls allows computation of electronic forces on nuclei,
potential energy differences, geometric and vibrotational spectroscopic
consts. This is exemplified on the N; mol., where it is possible to ac-
curately compute forces, dissocn. energies, bond length parameters, and
harmonic frequencies. . I R

C- AL 2680,{33 , V7R
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133:367340 Rotational coherent anti-Stokes Raman
spectroscopy (CARS) in nitrogen at high pressures (0.1- :
44 MPa): experimental and modelling resul Bood, ;
Joakim; Bengtsson, Per-Erik; Dreier, Thomas Department
of Combustion Physics, Lund Institute of Technology
Lund, Swed. J. Raman Spectrosc., 31(8/9),
703-710 (English) 2000 Pure rotational coherent
anti-Stokes Raman scattering (CARS) was studied for
pressures .ltoreq.44 MPa in N gas at room temp. An at.
filter consis a heated cell with Na vapor was applied
for suppression of stray 1light originating from the
narrowband CARS pump laser beam. With increasing pr the
rotational CARS spectrum is smoothed gradually, and at
.gtorsim.10 MP spectral lines are no longer resolvable.
Exptl. data were compared using linewidths calcd. with



3 different models: the energy cor. sudden scaling’
(ECS), the modified exponential gap model (MEG), and a'
semi-classical ab model. All 3 models resulted in bad,
spectral fits when a linear scaling pressure was'
employed. By using addnl. scale factors for the Raman.
linew the quality of the spectral fits and also the'
temp. accuracy were signifi improved. The resulting
scale factors indicate a nonlinear pressure depe of the,
linewidths, and visualize a narrowing of the spectral,
envelope at highest pressure, i.e. 44 MPa. The results;
_indicate shortcomings in the isolated line models and!

emphasize the need for new exptl. data on pure
rotational Raman linewidths at high d. :
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F: N2

P: 3

132:99783 Manifestation of Many-Electron

Correlations in Photoionization of the K Shell of N2.
Cherepkov, N. A.; Semenov, S. K.; Hikosaka,

Y.; Ito, K.; Motoki, S.; Yagishita, A. State
University of Aerospace Instrumentation St.
Petersburg 190000, Russia Phys. Rev. Lett.,
84(2), 250-253 (English) 2000 ? 5§ is

demonstrated theor. in the RPA that due to the
intershell many-electron correlations the .sigma.*
shape resonance in the photoionization of K shells of

C.#. 2600, 1%



T

the N2 mol. appears not only in the 1l.sigma.g
.epsilon..sigma.u channel as it was believed earlier
from single particle calcns., but in both l.sigma.g
.epsilon..sigma.u and 1l.sigma.u .epsilon..sigma.g
channels. As a confirmation of this phenomenon the
exptl. angular distributions of photoelectrons
ejected from fixed-in-space N2 mols. can be
reproduced theor. only after taking into account
many-electron correlations. !
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132:300811 Dissociative single and double
photoionization with excitation between 37 and 69 ey in
N2. Ehresmann, Arno; Machida, Shuntaro; Kitajima,

Masashi; Ukai, Masatoshi; Kameta, Kosei; Kouchi,
Noriyuki; Hatano, Yoshihiko; Shigemasa, Eiji; Hayaishi,

Tatsuji Department of Physics, University of
Kaiserslautern Kaiserslautern D-67653, Germany

J. Phys. B: At., Mol. Oot. Phys., 33(3), 473-490
{English) 2000, = = ra ono =Bt S e

- - “"Dissociative 51ngle and do‘Ble
phot01onlzat10n of N2 as a function of the exciting
photon energy has been investigated using
monochromatized synchrotron radiation in the energy
range between 37 and 69 eV by dispersed vacuum-UV
fluorescence spectroscopy (80 nm .ltoreq. .lambda.n
.ltoreq. 200 nm). Relative partial emission cross

C. - LoD



sections for NI and NII fluorescence have been °
recorded as a function of the exciting-photon
energy. There is strong evidence that the
precursors of dissociative single ionization with
one of the fragments being excited are the
N2+2.sigma.g-12.SIGMA.g+ state with its closely
lying correlation states only. An approx. linear
excess energy dependence of the cross sections for
the mol. double photoionization into the N22+ D
1.SIGMA.u+ state has been obsd. in the excitation
spectrum of D 1.SIGMA.u+ .fwdarw. X .SIGMA.g+
fluorescence in N22+ close to its threshold.
Evidence for dissociative double photoionization
with excitation has been found. ,--- s Ll s




F: N2

P: 3
133:313945 The basis set convergence of the Hartree-
Fock energy for H3+, Li2 and N2. Jensen, Frank

Department of Chemistry, SDU, Odense University

Odense M 5230, Den. Theor. Chem. Acc., 104(6),
484-490 (English) 2000. By using
completely optimized basis functions it is shown that
the convergence of the Hartree-Fock energy for the H3+,
Li2 and N2 mols. is significantly better described by
exponential behavior than by inverse power dependence.
This is the case both with respect to the no. of basis
functions of a given type and with respect to the
highest angular momentum function included. The
Hartree-Fock limit for H3+ is estd. to be -1.300372125
hartree.
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F: N2

P: 3

133:313918 Renormalized CCSD(T) and CCSD(TQ)

approaches: Dissociation of the N2 triple bond.
Kowalski, Karol: Piecuch, Piotr
Department of Chemistry, Michigan State

University East Lansing, MI 48824, USA J.

Chem. Phys., 113(14), 5644-5652 (English) 2000.

The recently proposed renormalized and
completely renormalized CCSD(T) and CCSD(TQ)
methods, which can be viewed as generalizations of
the noniterative perturbative CCSD(T) and CCSD(TQf)
schemes and which result from the more general

2000



method of moments of coupled-cluster equations, are
applied to the dissocn. of the ground-state N2 mol. It
is shown that the renormalized and completely
renormalized CCSD(T) and CCSD(TQ) methods provide
significantly better results for large N-N sepns. than
their unrenormalized CCSD(T) and CCSD(TQf) counterparts.
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132:257612 Partial electron yield spectrum of N2:
doubly excited states at the K-shell threshold.

Neeb, M.; Kivimaki, A.; Kempgens, B.; Koppe, H.
M.; Maier, K.;7 Bradshaw, A. M.; Kosugi, N. Fritz-
Haber-Institut der Max-Planck-Gesellschaft Berlin D-
14195, Germany Chem. Phys. Lett., 320(3,4), 217-221

(Engllsh) 2000 & ..v - e S S imgion s —Thus
TR e T et b o™ U The partlal electron yield

spectrum of N2 was measured at a kinetic energy
corresponding to the Auger decay of doubly excited core-
hole states. The spectrum reveals previously unresolved
double excitations just below and above the K- shell

ionization threshold. Their excitation energies and
dissociative nature agree with calcd. potentlal energy
curves of the doubly exc1ted states. i7" stm es lelg
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P: 3
132:257441 Predissociation in bl.PI.u,v (v = 1,
4, 5, 6) levels of N2.t_)2a’4;n§,,w.; Velchev, I.; de
Lange, A. Department of Physics and Astronomy,
Vrije Universiteit Amsterdam 1081 HV, Neth.

J. Chem. Phy_s., 112(13), 5711-¢ 5716 (Enallsm‘
2000 ™. .. . imol s Trauvxies o ST
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SRt S D SRy N § ) a high-resoln. laser
spectroscopic study, wusing a tunable Fourier-
transform limited light source in the extreme uv,
the bl.PI.u excited valence state of mol. nitrogen
is reinvestigated for vibrational levels v = 1, 4,
5, and 6. From line broadening of individual
rotational levels excited state 1lifetimes were
detd.: .tau.(v=1l) = 1.1.+-.0.3 ns, .tau. (v=4) =
‘18.4+~ 1 ps, .tau. (v=5) = 205.+-.25 ps, and
.tau. (v=6) = 350.+-.75 ps. Addnl., the lifetime of
the 031.PI.u, v = 0 Rydberg state was detd.: .tau.
= 240.+-.50 ps. For the bl.PI.u v = 1 state,
improved rotational consts. were detd.
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2001

..135:97682r Core excitation and autoionising transitions from

, 1311, states of N,, by near threshold electron impact. Almeida, D.
P;_Dawber, G.; Michelin, S. E.; King, G. C. (Departamento de Fisica,
Universidade Federal de Santa Catarina, Ex. de Massa por Colisae Elec-

tronica, 88040—900 Florianopolis, Brazil). Chem. Phys. 2001, 269(1-3),

159-165 (Eng), Elsevier Science B.V. The inner—shell excited states,
(18)=(2p,)12I, of N, were obsd. by electron—impact excitation, as a

function of electron incident energy via their decay, by electronic ejec-

tion, to an ionic state of the mol. The relative cross—sections for the
%W) formation of the N2*(X 2%;) final ionic state, via the decay of these triplet
and singlet inner—shell excited states, are compared with predictions of

a theor. model based on the distorted—wave approxn. -Results of the
distorted—wave calcns. for the integral cross—sections for the transitions '

' leading to the triplet and the singlet excited states are also presented. ,

C. A.Reol, 135 V&



[ +135: 294209t A general ;oul;l-eat;;t; .study of the N, nic;lecuie.
Krogh, J. W.;. Olsen, J. .(Department of Chemistry, University of Aar-

. hus, Aarhus, DK-8000:Den.).- Chem. Phys. Lett. 2001, 344(5,6), 578—

M ﬂ U 586 (Eng), Elsevier Science B.V. - The equil. distance, harmonic frequency

and potential curve of the nitrogen mol. are investigated using the cc— :
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pVDZ basis and various single—. and multi-ref. coupled cluster (CC)
methods. Including single and double excitations from all determinants
of the smallest active space that ensures correct dissocn., the CC method
gives deviations from full CI (FCI) of 0.0001 A for the equil. distance, 1
cm-1 for the frequency, and a non—parallelity error (NPE) of 0.0006 Ey,
.for the potential curve. Restricting the single and double excitations
from the active space to those that are at most quadruple excited
‘compared to the Hartree~Fock determinant, produces results that.are
very close to those obtained including all excitations up to quadruple
excitations. T
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135:37388 A systematic theoretical investigation of the valence
excited states of the diatomic molecules B2, C2, N2 and O2.
Muller, Thomas; Dallos, Michal; Lischka, Hans; Dubrovay, Zsofia;
Szalay, Peter G.  Institute for Theoretical Chemistry and Structural
Biology, University of Vienna, Vienna, Austria. Theot. Chem. Acc.
(2001), 105(3), 227-243. in English.

A quant. survey on the performance of multireference (MR),
CI with all singles and doubles (CISD), MRCISD with the Dawvidson
correction and MR-av. quadratic coupled cluster (AQCC) methods for a
wide range of excited states of the diat. mols. B2, C2, N2 and O2 is
presented. The spectroscopic consts. r¢, oe, Te and De for a total of 60
states have been evaluated and critically compared with available exptl.
data. Basis set extrapolations and size-extensivity corrections are
essential for highly accurate results: MR-AQCC mean-errors of 0.001

200
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A, 10 cm-1, 300 cm-1 and 300 cm-1 have been obtained for re, we, Te
and De, resp. Owing to the very systematic behavior of the results
depending on the basis set and the choice of method, shortcomings of
the calens., such as Rydberg state coupling or insufficient configuration
spaces, can be identified independently of exptl. data. On the other
hand, significant discrepancies with expt. for states which indicate no
shortcomings whatsocver in the theor. treatment suggest the re-
evaluation of exptl. results. The broad variety of states included in our
survey and the uniform quality of the results indicate that the obsd.
systematics is a general feature of the methods and, hence, is mol.-

independent.
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