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- 7b100; - 06 smuccun. PN 1 PO B peakuusax PCl; u PCl4

c atomapunim_asorom. Guenebaut Henri, Pascat|
-~ ---Bernard, Couet Claude, .Marsigny Louis}——

:Sur les émissions de PN et PO dans les réactions de PCly! -
- 1-—— —-let PCls avec'l'azote atomique.- «C. r..Acad.. sci», 1963,}-—--
257, Ne 1, 135—138 (dpanuw.) . . .. o T
—---—1. PClgy u PCls naioT:c aToMapHbIM.a30TOM, JIOMHHECIeH-f-—---
1HI0  cepo-GHoIeToBOro., BeTa. AHaui3  CleKTpa NpOAyKTa
= {—=-~-ip-nun PClg c,aTOMapHEIM’ a30TOM MO3BOJIJ . OGHADYKHTb}~

panee -na6monaembrii :pagiikan. PN ('II—'Z+). Tlonyuenn
-|TaKkiKe HOBLIE XapaKTepHCTHKH,pagukana PO(2Z—2II): “p—--
e - -E._Matpocon
e i
S ————————t S R .___-_‘.,____.‘_’ - ,’{_.... o S g R e e sttt
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fo Srsaae i RS
. PN and PO emissions in the reactions of PCl; and PCl, withl
" ‘atomic nitrogen. _Henri_Guenebaut, Bernard Pascat, Claude!
_..Couet, and Louis Marsigny (Fac. Sci.; Reims, France). ~ Compt.|:” "~
"Rend. 257(1), 135-8(1963); cf. CA 58, 9857h; §9, 209g. A} -
“violet-gray luminescence was observed-in these reactions. Spec--* .~
‘tral analysis data of PN(}r — !Z%)in theregion 2304.7-3092.93 A..

“‘and of PO(?Z — ?xa) in the region 3198-3498 A. are given. S i
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JAD. nIm () (P2, PN, blN, NBr, BaO BeF, SiF,
oA, lb]w\ v
0o SnF)
Singh Ran B., Rai D K
Indian J.Pure and Appl.Phys., 1966 4,
N 3, 102-105
Potential curves for some diataomic
molecules, P, PN,SiN, NBr, Bao, BeF,

SiF, and SnF . ~!%}?i‘<

PF., 1966, 11D58 | |
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e OCTPOGHB! PA3HOCTH MOJEK. I CYMMbI aTOMHBIX nOTHOCTEIT)

—_—— Ja C ATOMHBIMH TUIOTHOCTAMH. Mexay NOJHBIMIl IIOTHOC-

b AT 7 92 B45.  PacnpejejeHHe MCKTPOHHOI TMJOTHOCTH B Mo-l"““
M\ s}, " JleKyaax, - COAepKAWHX - NEMEHTHI TpeTbero mnepHoaa, no
S MeTOAy camocoraacoBanuoro mons. Boy d- Donald B.[—
——Self—consistent field electron .distribufions in molecules
W———- ‘with second—row elements. «J. Chem. Phys.», 1970, 52,
. | —Ne 9, 4846—4857 (aura.)’ o ;
e~ |* . TlocrpocHbl KapThl SJCKTPOHHON MJOTHOCTH IS MOJCKY]
e PN, P,, MgO, PO, PO~ PO,~SO, SiH,, PHs. 1 HZScnc-"
e e FENSIOBamTeM SOMHOBLIX QYHKIUH, noAyuefHbiX N0 MeTo1y
CCIT MO JIKAO. Ouddepenunanbible KapThl (na K-pHIX

HCMOJB30BAHBL UIST CPAaBHCHHS MOJICK. pacnpencnemm 3aps-

‘T:/,Z@:EE- O o



TSMI, TIOJYYeHHBIMH B ‘MunuM. . Gasice H B MouTH XapTpH-
(OKOBCKOM pacyete, HMelOTCH KOJHY. DACXOMCHHSA, ORHA-
KO nxx@dwpenuuanl;nbxe KapThl 0KA3LIBAIOTCST MOXOXKHME B
_ oboux MeToAax, eciH ATOMHBIE 1l MOJIEK. BOJHOBLIE JyHK-
Wi GepyTcs H3 pacucTon O[HOrO 1 TOTO 2Ke Tina. IloGaB-
JeHHe K MHHHM. Gasucy , 3d-AO TAKENLIX aTOMOB TOBBI-
11aeT 3JCKTPOHHYIO [7I0THOCTb B 00/aCTH cpasu, O6cyxna-
JOTCSt ONTHM. TmapameTpbl AJA 3d-AO. Tlo pesiome




[orgl, |

| 865e Preparation and ir spectrum of tnphosphomtnlo-
_— hexaazx e, (NP(N3))s. Rauchle, F.; Gayoso, M. (Inst.
i Quim. Inorg:;, C.SJ].C., Madrid, Spain). An. Fis. 1970,

. 66(7-8), 241-5 (Span). P;N'n was prepd. by the method of
W Grundmann dnd Raetz (with some vanatxons), and the ir
. ' spgctrum was obtained. In‘the ass:gnment of the ir bands, it is

ﬂ assumed that the mol. has symmet.ry Dj. The vibrations of the

the rmg, and the- N/PN groups are chlsxéieregls:p
pinnle

azxdegroups,
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k- qw}) Molecular beam electric resoﬁincé'-spéci:;uxﬁ of phos-
' phor ?

nitride. Raymonda, !olm: Klemperer, William,(Dep.|
! Chem., Harvard Univ., Cambridge, Mass.). J. Chem. Phys.

1 1971, 55(1), 232-3 (Eng). The radio-frequency spectrum of PN

F ; is reported. = The hyperfine-st . of the 1st 3 vibra-

A |/U.’ /t “I"tional states are fitted Dy u, (elec. dipole moment) = .2.7511 —

= o ] 0.0086 (v + 1/2) == 0.0006 D, (eqQ)n (quadrupole coupling const.) [~~~
= —5172.8 + 60.7 (v + '/2) == 0.5 kHz, Cp = —78.2 % 0.5j

—————————— . kHz, and Cx = 10.4 £ 0.5 kHz.
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24 B329. CnekTp 9MeKTPHUECKOTO pesomanca. PIINI4 g |

-MOJICKYAsIpHOM . nyuKe,

Raymonda

John, Klem-

"perer William. Moletular bean eIt ric Fosoidmce

—————— RSOl PN,
R 232—233 (aurua.)
' Hcenenosan cnextp

GHUHPOBAHBL . MIHHIL € A

“'«J. Chem. Phys.», 1971, 55, No.1.

’

I 9JICKTPHY. ~ pe3oHaHca - MOJIEKY.JIbt
P3IN™ nonyuennoir - npi TepMm, pacnane P;3Ns. : Unenti-

[Mi|=1,-A] =0,

J=1 1w V=0; 1

% ” n 2. OnpenesnieHsl MOCTOsIHHbIE MaruuTHol CTC (Cp,Cx)

H 3aBHCHMOCTH AHIIOJBHOIO MOMEHTAa L I TIOCTOSIHHOIT KBa-

ApYyNOJLHOr0 B3aNMOJENCTBHS €9Q OT Kone6aTesploro co-

=2,7511—0,0086

‘crosimst:  Cp=782+05 gey, -

Cn=10,4%05 xey, pu;=
(V-+1/2) +0,0006 D,
=—5172,84+60,7 '(V+1/2) £0,5 xey.

.. (eqQN) v =
A. P. Anues|
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1
I %23.2_) CnekTp aNEKTPHYECKOTO pe3oHanca 31PN p|
| moJeiyinpuom nyuxe. Raymonda John, Klemperer, 5 | &
William, Molecular beam electric resonance spectrum of — "
|'PHN. . Chem. Phys.», 1971, 55, N 1, 232—233 (aura.)
HccaeoBan CHEKTp  SJEKTPHY. DE3OHAHCA  MOJeKyaml y
.A~M ; ¥PYN, nonyuennoii npn tepmuy, pacnaae PsNs. Mnenrigu-
junposaupl aunnn ¢ A|My|=1, AJ=0ul n v=0,1yo
a7l £ ,Onpeaenens: NOCTOSHHLIC MarHHTHOfi CBEPXTOHKOI CTPYKTY-'
ipt Cp 1 Cy H 3aBHCHMOCTH JHMONLHOrO MOMEHTA {ivo) M} & = . =
'TIOCTOSIHHOIT KBaJpynoJbHOIl CBA3H OT KoJseGaTeabHoro co- __
crosust: Cp=—782+0,5 xey, Cy=104+05 xey, p,=i
— e 1 =2,7511—0,0086 (v+1/2)+0,0006 ex. [e6as, (eqQ)y=
+ =—b172,84-60,7 (v+1/2) +0,5 xey. givy B.JI. €,
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e DbANEPHBIX PACCTOSHUIL }

I

") 8 B25. 13 i

Boluncaenue M

_____ TEHCHBHOCTH 31EKTPOHHO-KOJIEGATCIbILIX nonoc. Wit-
{chel W. Internuclear distances from estimated .spectro-

~copic imtensities. «Z. Phys. Chem.» ~(BRD), 1971, 76,
ﬁe 1—2, 57—60 (anra.) S S '

C ucnoJsb3oBaniieM anajanTH4,

BEIpAXKEIHiT A5t daxTopor
METOIOM - BO3MYyUIeHHil

S ——

T~ 5 - T d)pauxa—-Kmmoua, NoJYy4CHHBIX

_L__c yueTOM aHrapMOUHUNOCTH MOTCHLIANBIOIN  SHCPTHH, 13
QTHOCHT. HHTCHCHBHOCTH TO0JIOC Nepexona A1Z—X'Z moae-
vap RN _Boiuncict P—N B
BOS0Y K ACHIIOM  cOCTOSIIH A'S. Tloxasano, uto morpei-
HOCTb_MCTO/d HE npesbimaet 2%. M. P. Anues
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144615s Composition of phosphorus oxynitride vapor. ‘Gor-
dienko, S. P.; Millers, T.; Serebryakova, T. I.; ' Fenochka,
" B. V.; Baltkaula, A (Inst. Probl. Materialoved., Kiev, USSR).
Latv. PSR Zinat. Akad. Vestis, Kim. Ser. 1972, (4),40(1—1 (Russ).!
Mass-spectrometric studies of PON were made at 905 —12_25°K. }
N+, N’+, P+,.PN+, Pg+, P|+, and P405_10+ were found 1n'the‘

spectra. PN, Ny, Py, and POy are the main'component" the |
tﬁo) vapor phase, ’while tile compn. of the solid PON rema?nosx/ttxl::
’ changed after vaporization.
160.1 k_c_a]/mt?le. L

e —_—

, The dissocn. energy of PN mol. js ¥

— W ?_rz(_)stowski

C.A.1972. I 122, @




:METO,'I JaeT BO3MOZKHOCTb OMNpEAeJATb KOHCTAHTLI-- Bpauia-

\

9 J1449.  BpawarteabHblii cnektp moaeKkyast PN. Ho
eft J, Tiemann E, Térring T. -Romctrum
des PN. «Z. Naturforsch.», 1972, 27a, Ne 4, 703—704 (uewm.)

Hecaenobanbl nepexoan! MeKAy BpallaTe/bHBIMI - COCTOS-
HusMH Moaeky st PN, J=0--1 B oGracrit yactotr 46—47 I, -
Mounekyasr PN B ocuoBHoM v=0 1 mnepBoM BO3GyxacHHII
vu=] Ko0;1e6aTeJbHOM COCTOSIHHH [MOJYYaJHCh HCMAapCeHHeM
P3Ns B TauraioBoit mneun mnpe T-pax 1000—1100°C u
1100—1400°C cootsercrsenHo. H3amepenisie wacToTsl Bpa-
IIaTeAbHBIX TNCPCXOA0B HCMOAb30BAHLl JJIf  ONpCHCHCHIS
MOJICKY/IAPHBIX KoHcTaut Mosekyast PN.  Hcnonbayemwiit

———————
TEJbHLIX NMEPeXoa0B MOJICKYJbl ¢ TOYHOCTbLIO, 0oJsee ‘yeM na
ABa nopaaka npenumalomei’x panee AOCTHTHYTYIO NpH onpce-
JCJICHHH QaHAJOTHYHBIX KOHCTAHT I3 na()monemm_ OMNTHY.

cnekrpos. BuGa. 5. - A TN

b, 4942.9D. O

1942,



PN/ , [//7’/5’?//{ -

40977v Rotational spectrum of phosphorus nitride  (PN).
. Hoeft, J.; Tiemann, E.; Toerring, T. (II. Phys. Inst., Freie|
Univ. Berlin, Berlin, Ger.). Z. Ivalurforsch. A 1972, 27(4),
703-4 (Ger). The rotational spectrum of PN was studied by
 using a mol. beam microwave spectrometer. The frequencies of
b the J = 0 — 1 transition of 3PN were 46,989.017-46,992.862
‘“‘m“’.'n—,"—" MHz for v = 0 and 46,656.324-46,657.845 MHz forv = 1. The
mol. consts. were reported and the elec. dipole moment was i =
9.7470, 2.7385, and 2.7299 D forv = 0, 1, and 2, resp.
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=+ HaMmepenbl 4YacToThl 5 JIHHHI KBaJAPYNOJbHON CBEPXTOH-

W e R

‘ Bpawareashiii cnektp moaekyast PN, Ho -
€itJ, Tiemann E, Torring T. Rotationsspektrum
- ——-des PNTRZNalUflorscliz, 1972, 27a, Ne 4, 703—704

t;_

I

,KOil CTPYKTYpBl BpallaTeJbHOro mepexona I=0-1 MoJleKy-
““ast PN B ocHOBHOM H 1-M BO30YKIEHHOM KONeGaTeabHOM
COCTOSIHHH, H3 K-DBIX C IDHBJIEUCHHCM JIHT. JQHHBIX BEHIYHC-

" “nenp 3((eKTHBHbIE 3HAUeHHs BPaLaTCJbHOM

NOCTOSIHHOIT

i(Bo=23578,1394 Mru); noCTOSHHOI UEHTPOGEKHOrO 1cKa-

“kennst (Do=32,624 Mru), moctosiHHOl KoJIe6aTesbHo-Bpa- |

| S

-lateaplioro B3anmozeiicTsust (cto=166,356 Mru). Munons-
HBIT MOMENT [te H MEKDbJCPHOE :PACCTOSHHE Y. DaBHLL:

 M.=2,7513 D, v.=1,4908A.

_M__Pm
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1'B161.  BpawmaTtéabHblii CNEKTP B MHJIJIHMETPOBON' 06-
JlaCTH M MOJeKyaAsipHbIe TocTosinible P3N, Wyse F. C, ’
Manson E. L, Gordy W. Millimeter wave rotational '
spectrum and molecular constants of 3'P%N. «J. Chem.

Phys.», 1972, 57, Ne 3, 1106—1108 (anr.x.) o

C wucrnoapsopansem MB-cnekrpomerpa ¢ BbLICOKOT-PHOJ}

SIYCIHKOIl TIOTVIOIEHHST HCC/ICI0BaH ‘BPallaTC/IbHBLI  CTICKTp
P3IN#* (I), oGpasyiowerocss npH TePMHY.. pPa3IOKCHHH
P;Ns npu 670—800°. Haiinenn spamatesbiivie nepexoast |
B o6aactH ~93300—376 000 Mru (1<</<{8) B Kone6a-
TeJbHbIX cocrosnusix v=0, 1, 2, 3, 4. U3 ananmsa MB-
JIaHHBIX C Hcnmogab3oBanreM ¢-anl  Jlanxema  onpenedchn
ko3¢, Hanxema nas I: Y01=23578,240+0,011, V=
=—165,976+0,018, Y5 =—0,192+0,009 Mry, Y3 =—7,6=+

0,13, Yo2=-—32,70+0,08 Kru, M3 5THX NOCTOAMHLIX Bbi-




JHCJACHLI PaBHOBECHBIC ~ MOJEK. TIOCTOSIHHBIC . I. B.=
=23578,34+0,08 Mru,

0,=1335,6+0,15, ©.X.=65=%
+95 em—t, r.=1,49086=+0,000024. Onpenenenst Ko3(. B
PA3MOXKCHHH TOTCHUHABHOI  (DYHKIHH Nanxema V(&)=
=hcagt? (1+a,E+a.E2+asg?+...), rae E=(r—re)[re, Anst
I: ap=(5670+0,011) X105 cm~}, a,=—2992+0,002, a.=
=57+0,4, az=—10x3. YTouneHo 3HaueHHE JUHTIOIBHOT O
aomenta l: p=2,7514—0,008 (v+1/2) =0,0006 D.
e = e A TL A.rxexc:rnnpcxs‘.
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-_— ‘:g 81683q Millimeter wave rotational spectrum and molecular
onstants of phosphorus-31 nitride. Wyse, F. C.; Manson;-E.
L.; Gordy, W. (Dep. Phys., Duke Univ., Durham N.C.). J.
, Clxcm Phys. 1972, 57(3), 1106—8 (Eng). The rotatlonal spec-
ul h. trum of diat. PN was measured in the mm and submm wave re-
gions by use of a high temp., microwave spectrometer. Transi-
tions were obsd. in 5 different vibrational states. From anal. of
the data the following Dunham coeffs. are obtained: Yo =
, 23,578.240(11) MHz, ¥, = —165.976(18) MHz, Vy = —0.192-
“ (9) MHz, V3 = —7.6(13) kHz, and Yo- = —32.70(8) kHz. The
Dunham potential consts were: @ = 5.670(11) X 10% cm™!,
ay = —2.992(2), a2 = 5.7(4), and a3 = —10(3). The equil.
internuclear dxstancc isre = 1. 49086(") A i e

LA 197 |2 @



P.M 16 B146.  Cnekrpbt_ayopecucenuun PN n BF. Moel-
er MichaeT B, Silvers StuayTJ. Fliorescence
spectra of PN and BF. «Chem. Phys. Lett.», 1973, 19, Ne 1,
78—81 (anr.a.) :
TMoayuena pesouanchas_¢ayopecuenuus (@) moaexya PN
n_BF. Hcenenyembie .\tOJlem)gléll no&yqam}%cg B ;{m{po-nonuo-
0M paspsiie uepe3 cMecH 3+Ng2 n BF3;+He, coorser-
O%WTI;{A )&Be”},)lo,prlpom)ncru paspsiia NpoKauHBaJich yepe3 (¢.ayo-
pecucHTHYI0 suciiky. @ Bo30yxJAanach CBETOM pPa3psilHbIX

\:m.\m, HanoJHEHHbIX TaKHMH K€ OMCCSIMH. Ho-xasano, 4To
Jwh
g

spemst sku3uu PN u BF B noroke ne »ence 0,2 cex. B crex-*
tpe PN m3mepenbl OTHOCHT. HHTCHCHBIOCTH nosoc. Bouic-

sennbie #3_1ix_daktopbt Ppanka — Kouzona xopdiio ¢o-
Lt '
raacyiotest ¢ paccuntanunimi_teoperidecki. JI. M. Karaes |

o OR

X.49F3 V16




PV

- 1573

130056u Fluorescence saecga of phosphorus nitride (PN)
nd boron fluoride ® oeller, Michael B.; Silvers, Stuart
I. (Dep. Chem., Univ. Pennsylvania, Philadelphia, Pa.).
“hem. Phys. Lett. 1973, 19(1), 78-81 (Eng). Resonance fluo-
escence was obsd. from diat. PN and BF. The species were
»roduced in a microwave discharge and flowed into a fluorescence
sell. Vibronic transition probabilities for EN are reported and
compared with caled. Franck-Condon factors. .

@ BF

o |
7 K
C. A A973. 78V 2o ,
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Iovas I"‘oJo. et E\lo.

. Physe and Chem. Refs Daba,

1974, 2’ 609-769,
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' 17913m Hanle effect measurement of the lifetime of the
CAML state of phosphorus nitride.  Mocller, Michael B
_McKeever, Mark R.;  Silvers, Stuart J. (Dep. Chem., Univ,
Lo | . Pennsylvania, Philadelphia, Pa.).  Chem. Phys. Lett.: 1975,
131(2), 398-400 (Eng). Hanle effect spectra were obsd. for the
SAMI state of PN, PN was generated in a microwave discharge |

. =L 7 tand flowed into a fluorescence cell where it is optically excited r
Wb by a PN emission lamp. The Hanle effect signal for the o' = 0 />

- band 18 Titted To a calcd. signal, detg. a radiative lifetime for the
‘band of 227 £ 70 nsce.

e —————.— e
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p—_'. — (3 ]1336.) ®otoancKTpoNNan CHEKTPOCKONHs uecra'ﬁxim,{—_" -

HBIX 9aCThiu: moaekyaa PN. Wu M., Fehlner T. P. Pho-
T toelectron spectroscopy of unstable species. The PN mo-
E lecule. «Chem. Phys. Lett», 1975, 36, Ne 1; 114—116
e =T ] - (aura.) o s b oo
IMonyuen He 1 QotosackTponubiit cnekTp Monekyn PN,
~w---—= ===~ —{——== pojyyennbix HcnapenneM P3Ns B Bakyyme . mpH TTpT

?WP//. 1100° K. OGHapyenbl 1 HAHTH(HUHPOBAHLL 4 MOJNOCH ¢ :

% —,““""% BepTHKAMBHLIMI - TOTCHIUTANANMIL __ foNH3alin (B 3B): -

d . }2Zg+'—11,8 y &£ = 04, - aut — ,O, C2zu+-—

—{—«~/—/———— 16,7. B mepBoii monoce oGHapyxeHa XoaebGaTeslbHast CTPYK- -
. typa ¢ v=1200 cy —!, Bo BTOpOIt —C v=1050 cm~!. Po-

roanexktponnble cnektpbl CN 1 N, cxomnbl. Kak, up ciyyae
N,, tcopema Kymwanca ys' PN nembinonusercs. Biuba.18. (
T ‘ ' ) 10. B. Ynxos
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P W s aB149. tboroaﬁ'él-(:r';;dr—l;zis} CNCKTPOCKOMHS HeCTaoAb-

- 3 “++ 1 - uwix coepmmenwit. Moaekyaa PN Wu M, Fehlner T. Pi|o_.
hotoelectron spectroscopy. ol unstable species. The PN

~molecule. «Chem. Phys. Lett.», 1975, 36, Ne 1, 114—116}.-.
(awra) P X )

S Hayuen Bo3Gyxmaembiit uanayuenneM He-I.poroanexrpon-

%‘MW&’Q;ﬂ; nuiit crmekTp Mosekva PN, mosydyeHHBIX TNpH  HCMapeHHH

< 1~ — 4 {-~—PsNs npu T-pe 1100 K ¢ nocnen. ounctkoii-or No. B cnexkrpe
~ '-’.%7'5/ Y a N e
¥ <f . paGmonaercs IBa UeTKHX MakcHMyMa c 3Hepreit 11,85

3 PN. IMocsennas mojoca HMeer KoaeGaTeabHylo CTPYKTYpy
—-¢ ©=1200 cq~% Taxk KaK 3TO 3HaucHHE MeHblle, ueM ©=

—=1336 cm—! B csoGoauoit Mosekyae PN, To cpenan

" BBIBOJ, UTO T-YPOBEHb HOCHT  CBA3LIBAIONINIT ' XapakTep.
B crekTpe HaGJI0NAI0TCsI TaKKe OYeHb CaGhle MakCHMYMBI
— ¢ sneprueit 15,8 1:16,7 3B, K-pbie TaKkKe MOTYT OTHOCHTbCS
x Mosekyae PN, oHaKo He HCKJIOUEHO, YTO OHH CBAI3aHbI

/WJ y “* ¢ gasnuieM_HeOoabuIoro_xonnyectsa Monekysn No. B. M. H.}-

u 12,52 3B, K-pble OTHECEHBI 'K _O- M _Jl-yDOBHAM MOJEKYJIbI
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Py 1))-7f

i Vor1i2ot r"lfhout)’clcctron spectroscopy of unstable specics.
A ; “Phosphorus nitride (PN) molccule. Wu, M.; Fehlner, T. P.

(Dep. Chem., Univ. Nofre Dame,. Notre Dame, Indiana).
. Chem. Phys. Lett. 1975, 36(1), 114-16 (Iing).- ' The - He(I)
. photoelectron spectrum of the PN mol., produced by the
vaporization of P2Ns at 1100°K, was recorded. The assignment
of the obsd. bands on the basis of vibrational fine structure
_ indicates that this mol. constitutes another example of the qual.
- failure of Koopmans' theorem.
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o 4 " 88: 96810e The matrix infrared spectrum of phosphorug

( 5 nitride and silicon sulfide. Atkins, Robert M.; Timms, Petei

L. (Sch. Chem., Univ. Bristol, Bristol, En&li). Spectrochim!

Acta, Part A 1977, 33A(9), 853-7 (Eng). PN and SiS, prepd

P ib\y heating P3Ns and reacting CS; with Si, resp., were trapped in

._3 \5 r matri);fs at 10 ll,(Nand studijed by llRps ectroscopy. On'

warming the matrix trimerized to cyclic PaNa. SiS and Si2Sa!

3 5 were detected simuifqneously in the matrix. ~Force consts. and

4 2 vibrational frequencies are compared with other Group IV
chalcogenides.

Cadd, 125€#7 N
e, cntntf € 4= 7oy ¢
& p @
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3 B226. -Hﬂd)pakpacuuﬁ cnektp PN u SiS usomxponan-é
HeiX B mMarpuue. Atkins Robert M, Timms Pe- |
ter L. The matrix infrared

c spectrum of PN and SiS.
«Spectrochim. acta», 1977, A 33, Ne 9, 853—857 (aurur.)

WK-cnektps Mononntpuaa docdopa u Mouo-

- T chI;l:qL;:g:"gpcmﬁm naogmposmmux B KPHNTOHOBOil MaTpH-
we (T=10—50°K, pasbasaenne 1 :500 u 1:1000, coo-mé)..

(7 K Mouekyasi PN noayuasn npu ncnapenun PsNs (800—900°),.
vi Irl// V/a MOJICKY:IL SiS — Mpu_NPOXOXKICHHA NApoB CepOYIACPOAa
/‘ najp marpersiM (1000°) xpesmumem. B cnexktpe PN naGaio-
’ ca mosoca 1323 cm~!, mcuesalollas nocie HarpeBaHHs
AZZT wibl po 35° K, mpn 3ToM MoABAAOTCS momocut 1137 B

2I‘lspcr\r‘, HHTCHCHBHOCTh  K-pBIX ocra(:"rc;x MOCTOAHHOI?

pioth a0 T-pu 50° K, COOTB-1LeiH Hauamay ucnapc}moa nﬁ-

4/) puusl. B cnektpe nsoronommemeﬂﬂgro gqu(‘ls)lll?Nfoqknocm)e
\ Ey waGalonalotest nosockt 1323 u 129 1;2317 s

warpesa Matpuil — nosocsl 1137 ) [

25, 199 3



ATHowicnne  mutencusnocteit 5:3:3:5) n nmosocu 720,
718, 714, 710 cm—!'. TTosocyl, NMOSBJSIOUMECS! MIPH  OTXKHIE
MaTpHUbLI, OTHeCeHbLl HAa OCHOBAHHH aHaJH3a H30TOMHBIX.
casuros x tpumepy P3Nji. Ilpeanosaraercs, uro oTCyTCTBHE
no.10C AHMepa MozKeT GbTh CBsidano ¢ GoJee BLICOKOIH 3Hep-
rieil akTHBaUMH J71s1 npolecca AuMmepHsauun. B cnektpe
Monocy. Ib(pua Kpemuus HaG/101aeTcs HHTCHCHBHAs NoJoca
736,0 cm—! (8Si32S), caabule nmoJocel 729,5 cm—! (#Si*2S),
"726 cm—! (28SiS), 723 cm~! (3°Si*2S) u mosoce (500 .
456 cm~!, ormeccnnpie K KoacGanusaM  v(Bouw) H v(Bau)
uukaHd. gusepa. Ilpn OTzKHre MaTPHUBI  HETCHCHBHOCTB-
BCCX MCPCUHCJCHHLIX IOJIOC YMCHBLIACTCS, OAHAKO HOBLIE
N0J0CL B CHCKTpE He noseJsiorcste [IpucyTcTBie motoc au-
MCPILIX MOJICKYJ A0 OT:KHra 00BACHAIOT JHOO HAJHYHEM HX
B rasosoii. ¢pase, anGo oGpasoBanHeM H3 MOHOMCPHBIX MO-
, JICKy.1 B mpouccce nanplicins Matpuubl. Kaknx anGo poxa-
' 3aTCABLCTB,  CBHACTEJLCTBYIOLIMX O JjuMepu3auuu SiS 3a,
cuet Andysnn B marpuie nume 40°K, ne oGuapyeno.

IMoayuenuuie 3naucuns yactor kKoaeGannii SiS, SizS,, cuio- .

pble MOCTOSIHILIC CBs3H ITHX MOJEKYyJ H BeaHunna  SSiS

COMOCTAB/AIOTCSI ¢ AanHLIMH 10 Monocyab(HAaM repMauus, |

_0.19_[}3 I CBHHLA, B. M. Konga.

™
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451‘ 5 2 1367. HUK-cnekrpr RN.ut SiS, H30MMPOBAHHBIX B

'\a-rpuuax. Atkins Robert M7 Timms Peter L.

< he matrix infrared spectrum of PN and SiS. «Speotro-
chim. acta», 1977, A 33, Ne 9, 853—857 (aura.)

TMoayuenst HK-CNEKTpbl NOrJIOUICHHS B LIHPOKOM Crek-

s \gpanbuou HHTepBaJe MOJCKV/L gN " dShS, H30JTHPOBAHHBIX

1 mafpiliaX i3 KpHNTOHA TpH T-pe 1_0 K. Haiizennsie gac-
ToTH (PyHAAMCHTAJLHBIX koacOauuit paBHel 1323 cym—!

, aas PMN u 736 cv—! ans Sid?S. HcenepoBaho Bansnue
<orsura» Marpuusl o 40°K Ha OTHOCHT. HHTCHCHBHOCTH

@ E naGai0aacMElX nosoc nordoulenisi, Kpowme Toro, nposepe-

bl IKCTEPHMENTH ¢ 0o6pasuaMi, oGQraulCHHBIMH H30TONOM
15N. Anaan3 Beeil COBOKYMHOCTH SKOMEPHM. RAHUEIX MO3Bo-

A% MACHTAGDHIUPOBATb TOJOCH  MOTJIOUICHHS, — COOTBeT-
¢, /‘ffé CcTByIOlLe KoseGauusM WHKMY, TpHMCpOB PaNg, cumyer-
“pun Dapn n  muxkaud. AHMCPOB SipSa, cumMerpuu Dy

A2 Buba. 11, o — 10. M, JT.

vvia.
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87: 143783q Vacuum ultraviolet photoelectron spectrum
of the phosphorus nitride (X!2+) molecule. Bul rin, Denis K.
Dyke, John M.; Morris, Alan (Dep, Chem., Uniy, .l':r,ulluur.plzm,
Southmapton,  Faogl), o, Chem, Soe., Faraday, I'rans, 2 19717,
T3(7), 983-90 (Eng). The vacuum UV photoelectron spectrum

‘,é///f . 70 of PN(X12+) is rcported and interpreted using ab initio MO
calens. Three bands for PN ionization were obsd, having vertical
ionization potentials 1].88, 12.30, and 15.74 eV, resp. Potential
energy din}:mms,_‘ bond energies, equil. .bond lengths, and
Yyibrational frequenicis are also reported for PN* excited states,
The results are dompared with those for the low-lying ionic
states of N2and P»,” -+ .

g A ZFF LE g
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P © 1 4333. Y¢-¢maﬁn_c_x_r_p_o;u.uun_:m1p~m%‘2+).
/ BulginDenis K, Dyke John M, Morris Alan
Vacuum ultraviolet photoelectron spectrum of th

PN (X!2+) molecule. «J. Chem. Soc. Faraday. Trans»,
¢ 1977, Part 2, 73, Ne 7, 983—990 (aurs.) ,
Hccaenosannt Hel-horosnexkTponnble CHeKTpbl- NpoOAYK-
tos muposn3a (1100°K) P3Ns u npoaykTtoB peakuun Pa
¢ NO nax narpernim (1800°K) yrseponom. Ycranosieno,
- e#  uto mosochl B (DOTOIJNEKTPOHHBIX CMEKTPAX C BEPTHKANb-
W 7 guIMu moTeHuHasaMu HoHm3aunn (B 3B) 11,88; 12,30; 15,74
f//ﬂéﬂ ’ otnocsitcsi K PN+ B cocrosnusix X2%+, A2, B2Z+ coor-
7 peTcTBeHHO. M3 aHaau3a KoseGaTesnbHOI CTPYKTYpHl NOJOC
ompenenenbl 3Heprin auccounaunu (6,25 n 5,83 3B nas
cocrosinuit X2+ n A2?Il), paBHOBecHble MeX'bSAepHLIE pac-
crosuus 1,50; 1,565 n 1,45 A n xoneGaTeJabHble YacCTOTHL

1239, 1110 u 1400 cm~! aas cocrosmuit X, A, B. Tpuse-

AEHB 1HATPAMMBl TOTeHI. 3HEPTHH I STHX COCTOSTHMiI |

pwona PN+. B paMkaX HeSMIHDHY. METOAA’ PACCUHTAHB: J
notenunaan noumsaupn PN. OGcyxnena npoGiaema Bhl-

stoannvocti Teopembl Kynmanca. buoa. 25. 10. B. %mmn)l

P SGFE -y
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2'B128.  OTOINEKTPOHHLIT CHEKTP MoJaekyanl PN-
(X'3+) B Bakyymuoiit Yd-o6aactu. Bulgin Denis K,
._/. Dyke "ohn M, Morris Alan. Vacuum ultraviolet
j I/ pholoele:tron  spectrum of the PN(X'Z+) molecule.:
«J. Chem. Soc. Faraday Trans», 1977, Part 2, 73, Ne 7,
~ 983—990 (amra.) ’ ]
Hawmepen (hOTO3JICKTPOHHBIIT CHCKTP  MOJCKYJILI
PN(X'S+), bosGyxpmacmuii ncrounukamu He-I u Ne-L
Mouekyast PN oGpasoBuiBajucbh B pe3yJbTaTe NHPOJH3A

13
4 ‘/a h J’ 5, P3Ns, auGo npu Baaumopeiictsun P, 1 NO ma narperom
! ( yrae (~1800°K). Kpome moioc B oGaactn 11,88, 12,30 1
\

15,74 3B, npunagic:xkamux PN, B meppoM cayuae B CICKT-
pe npHcyTcTBoBaam rak:ke mnoJjockl N2 u H:0, a Bo BToO-
pom — moaocst Np, CO u NO. Yactp mosoc oriiccena K
HeHACHTHQHUHPOBANNLIM  Npoaykram  p-unit. TIpn orie-
CEHHH MHCMOJB30Balipl Pe3yJabTaThl HC3MIHDPHY. PacucTon
no merony CCIT mosexyn PN u PN+, Tlomoca 11,88 3B
co caa6oil KosmeGaTesphoit KomnouentHoil (Av=1230 cm~!) |
otiiecena K mpoucccy PN (x12+)—~PN+(x22+) (monusauust |

2 /f}y/)/t/"e« op6utann 7¢)._IloumKenye vactor KojcGanus 1no cpas- \
Ve S meissa



WeHmo ¢ HeiiTp. MOJCKYJIOi 00LACHSCTCS yiaJcHHeM cJaa-
.acBsizanioro saekrpona. Bropas  moJoca (12,30 38),

o6aajalomiass Pa3BHTOI KoJle6aTeIbHOIT CTPYKTYPOil ®e=

=1110 cM~!, ®x.=10+20 cm~!), oriccena K npoueccy -

PN (x'S+)—PN+(A%Il) (monusauus opGurazit 27). ITpu
HCIOAb30BANI HCTOUHHKA — BO30YKIACHHS Ne-1 kaxnaas
nosoca  pacllcnjsaach - Ha JBC KOMIOIHCHTH € AV=
“=110%30 cu~! (x—>A4ly2 n x—A2I13/9), uto coryacyer-

csi-C HMeloweficsl oucHKOil MOCTOSHHOM cnii-opOHTANIBHOTO

pacillenicHiust Aas COCTOSHHS AIPN+ (140 cm~'). Ioxno-.

ca 15,74 3B ¢ KoaeGaTeabHoil koMrmonenToit Av—~1400 cv~!
COOTBCTCTBYCT HOHH3alul OpOHTaJM 60 1 o6pa30oBaHiiio
PN+(B2S)*+. Ilpupcaena cxema MOTEHIHAJBHLIX KPHBBIX
PN+(x2s+, A2I, B2Z*) u PN (x'S+) u koppeasu. Aua-
rpaMMa HH3KOJICIKAILNX  3JMCKTPOMHBIX cocroanuit  N2¥,
PN+ 1 Pot. B. M. Kos6a
Pon%,._,.,,
an’
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“coupling parameters are given.__ ...
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87: 46334m On the photoelectron spectrum of phosphorus
mononitride. Domcke, W.; Cederbaum, L. S.; Von Niessen,
W.;  Diercksen, G. H. F.  (Inst. Theor. Phys.,, Tech. Univ.
Muenchen, Garching, Ger.). J. Electron Spectrosc. Relat.
Phenom. 1977, 11(2), 239-43 (Enﬁ)' The ionization potentials
(IP's) and vibrational structure in the photoelectron spectrum of
PN were calcd. by using a Green's function approach. To obtain
accurate values for the IP's, terms of >3rd order have to be
included in the self-energy part; this can be achieved by a
renormalization of the interaction. The final values for the IP'g
obtained with the renormalized self—energy part are 11.97 eV
(70) and 12.24 eV (2x). The interchange of the 2x and 74 IP's is
reproduced already in 2nd order of the perturbation theory, The
inclusion of higher order contributions is essential to obtain good
numerical values for the IP's. The renormalization procedure is
not applicable for the 6g IP, since poles of the self-energy part
occur in this energy region, indicating the presence of satellite
lines. The vibrational structure of the bands and the vibrational

—
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O d¢oroanekTponnom cnektpe PN. Dom-}

cke W.,, Cederbaum L. S, Von Niessen W,

Diercksen G. H. F. On the photoclectron spectrum of

PN. «J. Electron. Spectroc. and Relat. Phenom.», 1977,

> 11, Ne 2, 239—243 (aur.x.)

Merogom ¢yukumit I'puna paccuntaupl  MOTEHLHAJBL |

uonnzauun (ITM) u KoneGaTeibHast CTPYKTypa ¢oTO3.1€K-

pPe-72t407f ,» Tpounoro cnektpa Mojexyast PN. B kau-se Hyaesoro uc-
R g noJb3oBano npubmikenne Xaprpn — ®oka. Basuc cocras-
CAHLc7 - aen M3 crpynnHPOBAKHBLIX AEKaPTOBLIX rayccOBBIX (yHKImil

i (7s, 5p, 2d) na arome ¢ocpopa u (5s, 3p, 1d) na atome
asota. JIis1 MOJHON 3HEPTHH TNPH 3KCMEPHM. PABHOBECHOM |

MekbsiiepHoM paccTosnud  R=28176 ar. ex. moayueno-
3HAyenHe, XOPOWIO COrJacyiouleecs ¢ GoJee TOUHBIMH pac-
yeramu B npuGauxenun CCIL. ITH onpenenensl peluentem
yp-nusi Jlaiicona ¢ COGCTBEHHO-3HEPTeTHY. YacTblO, BbiuHC-
]- // )Z'L JIeHHOll ¢ TOYHOCTHIO [0 BTOPOrO H TPEThEro °MOPsIAKOB
7 Teopun Bo3MmyiueHHii Mpu yuere Bcex MO 3a mek/OUeHHeM
ocToBHBIX. JIsist mOJydeHHsi OKOHuaTeJbHLIX 3uauenuii TTH,

/(/ %” /4 HCIOJb30BaNA MpOIeAypa NepeHOPMHPOBKH — B3AHMOJCICT- |




BHsi, Mo3poJsionias yuecrb sKnaant B TIM of 4ICHOB Go.ee
BLICOKHX TOpPAAKOB. [ljist TMepBbiX asyx IIH ¢ yposueii 70
u 2m moayueHbl 3HAUCHHA 11,97 u 12,24 3B, COOTB. Ha-
JeXKHYIO Besmunny Aas ciel. [TU ¢ yposust 60 B HCOOJIb
30BanHOM MPHOIHIKEHHH MOAYHUHTL He ynaJoch, 4TO CBA3a-
HO C TPYAHOCTHIO OT/eJeHH JuHHM, OTBeuaiouleil HOHH3A
win ¢ opburann 60, OT caTeTUTHON JIHHNH, coorB-Ljeit
HOHHM3ALKH 3JeKTpoHa C opbutamt 70 1 0/1HOBPEMEHHOMY
BO36YKACHNIO 3JCKTPOHA ¢ opburamu 25 Ha HE3aHATYO!
opGuTans 3. [Toxaszano, 4TO ABe 3TH JMHHH MOYKHO pas-
JWYHTBL MO HX koseGaTe bHOiL CTPYKTYPE, Gosiee CA0KHCE B
ciydae CaTeJLTHTHOI JHHMH. Toayueunbie pe3yJabTaTbl Aas
I u xoneGaTebHOI CTPYKTYPB (0TO31EKTPOHHOIO CcrieK-
tpa Moaekyas PN xopoto coraacylorca € SKCIEPHMEHTOM
W C pesyabTaTamu pacuera 110 TeOpHH BO3MYULCHIH Pa-
qes — [Ipeannrepa. B. B. [Tapaos-BepeBKHH

~ar
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F pﬂ 10 JJ4V1. U @oroanekTponHom cnektpe PN. Domec-|
ke W, Cederbaum L. S. Von Niessen w,!
Diercksen G. H. F. On the photoelectron spectrum :
of PN. «J. Electron. Spectroc. and Relat Phenom.»,!
. 1977, 11, Ne 2, 239—243 (anr..) %
B pavkax mesmmupnu. MeTona ¢ HCNOAB30BaHueM -1 |
IFpuna paccunransl MOTEHUMA Bl HOHH3aUMH H Ko.ac6aTesb- |

7 PE7LE2. /; Hast CTpPyKTypa mnoJjoc B (oTO3]1eKTpoHHOM criekTpe PN.

Paccuutannbie motennuans wonnsaunn PN pasust (B 3B)

&t vy 11,97 u 12,24. OTtMeueno, uTo, Kak H B cayuae No, u.\aeerl
Ll >  yeero napymenne Teopemnl Kynmenca. ITepsuit u sropoit

Y norenuHats #ounsannn PN casizanbl ¢ yjaagenuem 3gex-

TpoHoB ¥3 MO Tuna 76 u 27 coorsercrBento. Paccuntan-

Has KoJebaTeabiasi CTPYKTypa moJoc B q)oma:lempouno.\«!

cnextpe PN Xxopoumio corjacyercsi ¢ SKCNCPHM. NaHHBIMH. |
Bub6a. 15. ; 3 _.10. B. Yuxon '

b, »/77,34 WS ®
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23 B174. Iepexon !S+—X'S+ moaekyast PN. Co-
quart B, Prudhomme J. C. The '2+—XTX% tran.
sition of the PN molecule. «J. Mol. Spectrosc.s, 1981,
87, Ne 1, 75—84 (aura.)

Buimoseno nosToproe nceaenoBanne ¢ Géablueit miucmeps
Ciei m paspeuleHneM nepexoga !Z+ (v'=v;—uv;+10)—
X!Z+ (v”=0-T7) B cnekTpe HCmycKamusi ModeKyam PN B
o6macti 1600—1900 A. Cnexrp Bo3Gyxnancst 8B BU-paaps-
Je TMpH NpoXoxaeHunn uepes Hero cmecu POCIl; u asora
(1:1) npu nuskom xasaenun.. HaGmoxamocn 45 nonoc
AJf K-pLIX H3Mepena M. MPOoaHaJH3HpOBaHa BpallaTeNbHas
cTpyktypa (ans 14 nainGoJjee WHTEHCHBHHIX NOJ0OC nphse-
Aelibl BOJINOBLIC HiiCIa JIMHHI 1 HX OTHecenue). AGe. Hy-
Mepauns nojoc no v’ He onpejeiena. YpoBH: BO3Gyxpel-
HOrO  COCTOSHMS 'Z+ poamymens. Boamywenns wacriano
00LACHSIOTSS B3aUMOJENHCTBHEM cocTosinist 'S+ ¢ cocrog.
nuem A'Il. Cszannast ¢ BO3MYUICHHSMH HEPEeryJ/sIPHOCTE
B LOJOKEHHH ypouiell HE MO3BOJHNA ONpPEARMNTb MOMex
NOCTOSIHHLIE BEPXHEro COCTOSHHA.  3HAuCHHT ®,, ©,x.
e, Bes e, e (B M~1) W re (8 A) PN(Xiz+y—
1336,96; 6,906; —0,005; 0,78626; 531.10-3, '3.8.10-5
1,4910. Metox JuiHeitHOH 3KCTPANOJIsAUHH K och:'i6ne;llxe an-
Hiit BPaWaTenbliofi CTPYKTYPHl MONOC ¢ 0'>v 45, canay.




Baemoe €O cJaydaiiHoft mpeHccouMauuel, HCMOJb3OBAHH
ANs1 OLEHOK 3HepPrHH AHCCOUHALHH MOJEKYJH B COCTOSHHAX .
X1IZ+w AL ) , " B. M. Kos6a

/’ﬂ'Oa. :
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12 1525. ' Mepexoa{ 'Z+—XIZ+ B moaekyae PN. The
S+—X1Z+ transition of the PN molecule. Coquart B.,

Prudhomme J. C. «J. Mol Spectrosc.», 1981, 87,
No 1, 75—84 (aurm)' ' ¥ : ' ) A
IMepexon 'Z+—X'Z+ B mosexyne PN cdororpaduposan

/-) ' ¢ Bbicoxoit ancnepcueii (oGpatnas aucnepens 0,25 Alym)
L(',Z ) B ananasone 1600—1850 A. Brinonnen Bpamatenshslii ana- |
Jau3 u obnapysieno 11 xonebGaTesbHBIX ypoBHell  HOBOro

.cocTostuus 'Y+, DTH ypOBHM B3aHMOACHCTBYIOT C APyrinMit
COCTOSUHHSIMH, 4TO HE NMO3BOJSIET OCYLICCTBHTL aGCOMIOTIYIO
xoJseGareaplyio nymepauuio. Hekortopste BoaMmymiennst o-
ryT ObITb INPHOHCAHLI B3aUMOAEGICTBHSIM - C  COCTOSHICYM
A'I. OcaaGaenne il oObscHEN0 cayyaiiioll npemicco-
muauueii. TlpoBeaeno oOCyxACHHE 3HEprit muccounami
cocrosmmit X'+ u AL Bu6m, 11. B .o,

%198/, /18, W/ .
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4 1557, Hccneposanne ¢ BHICOKHM Pa3pelieHKEM . 11 |
pexopa AMI—X'T papukana PN. A high resoliition “stul
dy of AMI—X!Z transitiS—~—of the PN  molecule.
Ghosh S. N, Verma R. D,,. VanderLinde-J.
«Can. J. Phys.», 1981, 59, Ne Il1, 1640—1652 (anr..;pes.!
) R R RN .
(b%mexrp nenyckanus paankana PN cdororpadpuposan cf -
BHICOKHM Pas3 wueM (aucnepats 0,6 A/MM) B oGaacti

. 2200—3100 A. Bomosmen ananua nepexomos AUl v'=
L th /) . =0—10—X'Z+, v”=0—I11, B3 KOTOpPHX JHWb HanGOJceE |
/ MHTCHCHBHHE - aHAMIH3HPOBAJINCL ~ PaHEE = NpH HH3KOM M|
cpenteM paspemtennd, OGHApYXKeHH HOBHe - BO3MYILEHHSA:

B0 BpalllaTesbHoll cTpykType cocrostuuit AUl v’'=0, 2, 3|

w 7, Ycranonaeno, uto ypoenx A'Il, v=2, 3 Boamymen|

.cocrostmes 32, ‘a yposenp A, v=0— cocTosmmex A

‘062" BOSMYWIAIOWMX "COCTONHIS (=~ & .3) muelor fom.l

‘urypawio - 1 n42:370235, Onpenenennt MOVIEKY I PHHe no-!

/OTORMHLE : STHX COCTONHHA H YTOTHEHH SHAYeHHS MOCTONH-|

‘HUX ans cocrommma A Buba. 15. . B. C. Hnanonf

P (987 [§ MY
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95: 228633f A high resolution study of AUI-X1Y transition|,
of the phosphorus nitride (PN) molecule. Ghosh, S. N
Verma, R. D.; VanderLinde, J. (Dep. Phys., Univ. New
Brunswick, Fredericton, NB Can. E3B 5A3)., Can. J. Phys.
1981, 59(11), 1640-52 (Eng). The emission spectrum of PN was
photographed at high resoln. at 2200-3100 A. The bands

1 / ’ analyzed involve v' = 0-10 to v'" = 0-11 transitions of the
ﬁ /7 - /Y Z AIII-X13+ system of which only a few of the strongest bands
/

have previously been reported at low and medium resoln. From
a rotational anal. of the spectrum, new perturbations in the v' =
0.2, 3, and 7 levels of the AUl were obsd. A deperturbation
study of these levels as well as a previously reported perturbation
in the v' = 1 identify the perturbing states as 3A perturbing A1lI,
v = 0 and 3X- perturbing AMI, v = 2 and 3; both states arising
from the 17427370237 configuration. Mol. consts. for the
perturbing states were obtained in addn. to improved mol.
consts. for the AUI state, :

rr.
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10). Ananus BpalIATCABbHONl CTPYKTYPH CNEKTPaA ‘oKasax

Ommuee 12857 1961

8 5126. . HccaenoBanie ¢ BHICOKHM paspeuienieM mnepe-|
xona ATI—XEE  MOMCKYJB PN. Ghosh S. N, Ver-
ma R. D, Vander LindeJ7 A high resolution stu-
dy of AMI—X'Z transition of 'the PN molecule. <Can. J.
Phys.», 1981, 59, Ne 11, 1640—1652 (aura.; .pes. ¢paHu.)

C BHICOKHM paspelieHHeM chororpaupoBaH - CNEKTP
HCMYCKAHHsI MOJICKYJILL PN B o6racti 2200—3100 A; cBsi-
sannmtit ¢ nepexonom AUl (v=0—10)—X'=+ (v=0—11).
TIpuBeAcHbl BOHOBbIE YHCAA Hajfas nosoc H BeanunHs Ty
B., D, ana cocrommiit X'Z+ (v=0—11) n Al (0=0—

HajHuHe BO3MYIUCHHIT B cayiae yposueii v=0, 2, 3, 7 co-
crosuus AFII - (v=0,1 — BO3MyLLeHlOE cOCTORHMHE 3\, v=
=9,3 — BO3M. COCTOsANHE 35—, 06a COCTOsiHHS COOTB. 3JEKT-
POHHOI KoHUrypauuu 1n42n37023). 3uaueHns ™oJek.
nocTostHHBIX (B cm—!) PN ¢ yuerom BO3MYIIEHHiT: cocTos-|
HHC X3 +—w,=1337,0, 0oXe=6,88, cye=0,007, B,=|
=0,786486, a..=0,005538, Be=7-10-7; cocrosuue Alll—
T,.=398059, ©.=1103,0, 0eXe=1,25, B,=0,7310, a.=

—=0.00641. MoJjcexk, nocTOSHHLIC  BOIMYLIAIOUIHX _YPOBHEH:]
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$9: 50690h Ab initio and semiempirical estimates of phos=
* phorus nitride. valence}state interactions. Gottscho, Richard
5/ A.; Field, Robert W.] Lefebvre-Brion, H. (Dep. Chem.
- Massachusetts Inst. Teéhnol,, Cambridge, Mass.). J. Mol
Spectrosc. 1978, 70(3), 420-31 (Eng). Hartree-Fock wavefunctions |
for the valence state of PN arising from the lowest energy opea |
shell configurations, 2x%7adr and 2x%70%*3x, are generated and
used in ab initio calens. of diagonal spin-orbit, off-diagonal
é’/m// — spin-orbit, and rotation-electronic_matrix elements.  These
— results -afe compared with those from 2 semiempirical methods,
E/2 44 /77 - one based on AO populations and the other dependent solely ca
at. spilrx—orbit sgﬁttings.} The Inttcrbmethod i; surprisingly
; successful in predicting the_3A_spin-orbit const. for a series of
%%4’/”/ isovalent mols. Semiempirical ests. of the 3A and 311 spin-orlit
consts. of AsN ‘are given. The Hartree-Fock values of the a and
b perturbation parameters are 50 cm-1 and 0.60 (unitless), resp.
g A previously reported perturbation in the ANI-X1Z+ band
@ system arises from a33- o 111 svin-orbit interaction.

0.7 A978. 57 pé.
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3 B32.  Heamnupuueckue H NOJYSMINHPHYECKHE OLEHKH
B3aHMOJEACTBHIT BAJIEHTHBIX COCTOANHMII B MoJaekyne PN.-
Gottscho R."A, Field R. W, Lefebvre-Bri-
on H. Ab initio and semiempirical estimates of PN!
valence state interactions. «J. Mol. Spectrosc.», 1978, 70,
Ne 3, 420—431 -(aura.) ’ '
Tposegensr meammupiy, o TIOTYSMIHPHY. pacyeThl ChHi-
OpPGHTANBLHONO M 3JICKTPOH-BPALLATEAbHOTO B3aUMOALICTBHIT
Aas moaekyast PN. Jas mesymmupnu. pacueros HCNOMb30-
DAULl BOJHOBble (yHKUMH, HalileHHble B pamkax Meroa
Xaptpu-®oka ans BageHTHBIX COCTOSIHHI, BO3HHKAIOWMX 13
xoHburypaunii - mna (16—60)21a'2:14763g u (lo—60)2-
17'27%702351. TIpoBexentble pacuets mo3BomwmM HHTepnpe- !
THPOBATbL OOHApYXKEHHBIC paHee SKCMEPHMCHTAAbHO BO3MY- |
Wwema B nostoce A'MI—X'S+ moaexkyast PN, kax Pe3yIn- |
TaT CIUH-OPGHTAILHOTO B3anmoaeiicrsus. Ha ochope moJy- |
SMITHDHY. MCTO10B, HCMOJIL3YIOUIHX -ATOMHbE 3aCCACHHOCTI |
M BENHUHHBI ATOMHBIX CIHH-OPGHTAIBHEIX pacmemlcrmﬁ,]
NPCACKA3ANLL 3uAUCHUA MAPAMCTPOB A/ MOJCKYAs AsN. |
: 2 . B. H. }Kmuucxuﬁ”
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5b185. HoBblit 3neKkTpoHHBIT nepexox . B MOJIeKyJae
PN. Coquart B, Prudhomme J. C. A new cleciro-
nic transition of the PN molecule. «J. Phys, B: Atom.
and Mol. Phys.», 1980, 13, Ne 11, 2251—2254 (aur..)

Hayyenbt Bo3by:xmaembie MB-paspsizom cnekTpst mcnyc-
KaHHS TIPOTOUHOIT CMCCH TeJHs H TpHXJOpHAa dochopa B
obaacti . 1600—1850 A. HaGmogeno u muamepeno Gosce
20 KaHTOB HOBHIX TIOJIOC HCNYCKaHHS C KPACHBIM OTTele-

HHCM, HE NMpHHA[JIeKauix K MoJdckyasv PO man P, Ha-

6J101aeMBIC TOJIOCH!  OTHCCCHB K MOJeKyJde PN, Bosuobbie
YHCIA KaHTOB pacnoJoxelu B Tabanuy Ieaauapa, IToka-

. 3aHO, YTO MPOSIBJSAIOUIHECS B CHEKTPC Mepexoibl CBA3aHbI

¢ 12 HeHAGHTHOHUHPOBAHHBIMH YPOBHSIMH BEpXHETO COCTOSI-
Hig Hoypoeusmu v=0, I, 2 cocrosuus X'T+ Moaexynsr
PN.. ITonyuennpie 3uavenuss AG” Xopoiuo . corJacyiotes ¢

%f/”,’d/ﬁ “Ghy. Afur. nanivvn, a AG’ uaMensiotest  p. mpegenax  510—

D /Gs7 NG

7535 cvm~l. HoBas cicrema oTHeceHa «® . Tcpexoly ‘S+—

X'+, uto coraacyercs ¢ Teop. npeickasauunaMi, OTMeueHo
axHoMasbHoe n3Menense AG’ B BepxHeM COCTORHIH M mpo-
THBOPCYHC B  3HAYCHHAX = BPAUIATEJLHBLIX INOCTOSIHHBIX
(Bo+s’<Byys’), mojiyueHHLIX H3 ONEKTPOB NOMJIOIICHHS
BBICOKOIT Jaucnepeneit («J. Mol. Spectr.», 1979, 74, 146).

. ...C.B. Ocnn

~
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/DA/ : 3 [i154. HoBblii 31eKTPOHHLIL Mepexol B MOJEKY.

V A~new clectronic transition of the PN moleculg

/Coquart B, Prudhomme J. C. «J. Phys. B: Atom

and Mol. Phys.», 1930, 13, Ne 11, 2251—2254 (aura.)
3aguKcHpobana HOBas CHCTEMa MoJioc B AHanasoHe

1600—1850 A, oTBeyaiollas MEPeX0AaM. Mexay BO3OYyxieH-

HHM ypoBHeM a!Z+ MoneKynsl PN H €e OCHOBHBIM COCTOA-

niem X!'Z+, Tlepexop HabGmOAadCs Kak B CNEKTpe TOrJO-

2 , wennst (mucnepens 0,25 A-MM~!), Tak H B crneKTpe Hemyc-
f Kauna (nucnepcus 4,5 A-mm—!). TlpeanonioxuTenblas a/eK-
\TPOHIasA KOH(HIypalust BEPXHEro YPOBHS - HMeeT . . °

A, /7 . (16—60)21n%2n37023r.  [TonGop  Gosee " O:THMANBHHX l
ycJjioBHit BO30YXKJeHHS  MOJEKYJB TO3BOJHT B 6yayieM
[pOBECTH JeTaJsbHHIi aHaJH3 BpalLIaTeNbHON CIPYKTYPH
~“%alHoro nepexofa. _A. Rapuwr

. [958 /T
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'+ 93: 194658j A new electronic transitioc of the phosphorus l
! inononitride molecule. Coquart, B.; Prudhomme, J. C. (Cent.
a Spectrosc. Mol., Univ. Reims, 51062 Reims, Fr.). J. Phys. B '
. 1980, 13(11), 2251-4 (Eng). A transition obsd. accidentally at
9? » C/{/JC/% high dispersion in the absorption spectra of P180 (P.; et al,
’ 1979) and in the emission spectra of P160 at low resoln. was |
~ assigned to the PN mol. The transition involves the known xi3+ . -
ground state and a new excited state of 1Z+ symmetry for which |
12 vibrational levels were obsd. Anomalous vibrational sepns.
were fl‘gwcted for this state, o

saamns - =% =

/9 IF w20 @
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94: 216882¢ The 1Z+-XIT+ transition of the phosphorus(IIT)

nitride molecule. Coquart, B.; Prudhomme. J. C. (Lab. Chim.

Phys., Fac. Sci., 51062 Reims, Fr.). oJ. Mol. Spectrose. 1981,

+ 4 87(1), 75-84 (Eng). The recently obsd. 1X*~X1X+ transition of

/ P /] _+ the PN mol, was photographed at high dispersion in the’
E -~ > 1600-19°0-A region. " A rotational anal, is carried out and shows
A DG @ 11 vibretional levels of the new 1X+ state.  These levels are
y / »"/ “q ) perturbed and abs, vibrational numbering cannot be detd. Some
’ perturbations can be accounted for by interactions with the Al
%0 state. Weakening of lines are explained as accidental predissocns,
Spd tho{ dissocn. energies of the X!'S+ and Al states are

iscussed, - - - ;

A f/.9"5/,f{u//_ VL6
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{ 95 141077d Phosphorus nitride (PN+) (B2Z+-X32+) emission
produced from Penning ionization of transient phosphazo(X!Z+)
radicals. Obase, Hiroshi; Tsuji, Masaharu; Nishimura, Yukio

(Res. Inst. Ind. Sci., Kyushu Univ., Fukuoka, Japan 812). Chem.

Phys. Lett. 1981, 81(1), 119-22 (Eng). - A new" emission
) . spectrum__in _the _305-370..nm -region-was-recorded from the:
’ /26/‘;/% of 1 ls. in a flowing He afterglow. This|
band system is assigned to

reaction of transient PN mols. i

“the PN+(B1X+-X2X+) transition on|
the basis of isotopi¢ and photoelectron spectroscopic data. Mol. |
Jconsts. are estd. for the PN+(B) and PN+(X) states. L

@)
C A 198/, 955 16
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1 1699. Hccnepnosanne H3ayueHus PN+ (B2S+—|
X2S+) npH NCHHMHTOBCKON HOHM3ALMN HECTAGHILHOrO pa-|
mukada PN (X!S+).PN+(B2E+—X2Z+) emission produced
from Penning ionization of transient PN(X!Z¥) radi-
cals. Obase Hiroshi, Tsuji Masaharu, Nishi-|

mura Yukio. «Chem. Phys. Lett», 1981, 81, Ne i,/
119—122 (anra.) 1

B o6aacti 305—370 uM HCCJACAOBAN CNECKTP H3JYUCHHS|
npi nennunrosckoit moumsawnn  (He 28S) npomykros:
CBU-paspsna rasosoii cvmech PCl;+Ne+Ar. Ha ocnose:
ananusa KoseGaTeJbHOM. CTPYKTYpPbl 10.10C, HCNOJb30Ba-i
HHst n3otonnoro ('SN) addekrta, AanHLIX (POTOIJICKTPOH-|
HOMl CNeKTPOCKOmui  yCTaHOBJCHO, uto  HabJiogaemas|
CHCTCMa NOJIOC NpHHAAICKHT mepexopy PN+ (B2EZ+—!
X2X+). Onpegenensl koseGaresbhibie yacToTE M ROHCTaH-|
TH aurapmonnuynoctH (B cM~!) aas  cocroamua X2Z+
PN+—w,=130543, @exe=T7,5%1; ana cocroanns B2T+,!

PN+t—0,=719+3, oxe=25+1. 0. B. Yixos,
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) 21 B115.  dmuccus PN+ (B2Z+—X23+) BdiHHK&lOlllﬁﬁ[
TIPH NEHHHHTOBCKOR HOHH3AUHWH HECTAGHJIBHBIX DPaAMKAJOB
PN(X'Z+).. Obase H., Tsuji M, Nishimura Y.
PN (B2Z+—X23+) emission produced from Penning
ionization of {ransient PN(X!'Z+) radicals. «Chem.l
Phys. Lett», 1981, 81, Ne 1, 119—122 (aura.)

B oGnactu amaun sosmu 305—370 uM  m3Mepel - ChekTp
SMHCCHH, BO3HHKAIOWHH TIPH . P-LHH IIPOAYKTOB Tra30BOro
paspsaa B cMeciH PCl3+Nz+Ar ¢ noTokoM aToMoB resmis, |
HaXOAAIUHXCA B COCTOSIHHH IociccBeuenuss. M3 amanmmsa’
C/IBHIOB JIIHHII NpH mepexoje oT H3otoma Ny k u3orony
“Nz H Ha OCHOBEUVINT. JAHHBIX. (POTOINCKTPOHHOI CIIeKTPo-
CKOMHH 3aK/MIOYGHO, WTO OCOOCHIOCTH B H3MEPCHHOM
cnekrtpe OyCJOBJICHD n)r.}pexo.m.\m MCIKIY KoJeGaTenbHu-
Mui ypoHaMu B2Z+ 'y XX+ cocrosmmii nowa PN+, o6pa-
30BaHHOTO MpH INEHHHHTOBCKOIl HOHH3ALMH  HECTAGHIBHEIX
pamukanos PN(X'S+) aromamn He(23S). C  nomompo
MOJYYEHHBIX JAHHBIX ONPEIC/]CHbl  KOHCTAHTHL Te, @,
Xewe At PN*(X) u PN+ (B). U3 conocrasiemnns Hailt-
JIEHHBIX @, € COOTB-1eil BCJAHYHHON JJs PN(X) cnmenan
suBofi, uro PN*(X) u PN*(B) oGpasyiores B pesyas.
TaTe NOTEpH 3JCKTPoHa ‘¢ ¢1a60 H CHaAbHO CBA3BIBAIONUX
MO PN cooTBeTcTBCHHO. .0O.. A. Bacuenkn

0727 22/ 8% S7S67 /§5/
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J 9 1482. Cnextp HK-nornowenus monekya 3PN !
o6aactu 1300 cm—!, The infrared spectrum of 3!'PUN near.
1300 cm-!, Maki Arthur G, Lovas Frank J. «J.

Mol. Spectrosc.», 1981, 85, N¢ 2, 368—374 (aura.)
C noMolbio mepecTpaHBaeMoro IoJynpoBOIH. J1a3epa He-
cregosausl cnektpsl MK-morsomtenis Monexkya 3'P“N B
raszonoii «pase npu T-pax 800—1050K B o61acTH OCHOBHOI
KoJeGaTebHO-BpaltaTeabHoit modockl.” Hapaay ¢ ocHoBHBIM
(/7 . KoaeGatenbuerM nepexopoM v=0--1 naGaioaamucs TaxKe
Al 2 - ropstune mepexoant 1—-2, 23 n 3—-4, Tlposeneno orHece-
HHe BpautateasnnlX Juuuit ¢ J ot 3 no 53. Ha ocnosanun
AHAJH3a TOJAYYCHHBIX NAHHBIX, a TaKkKe AAHHBIX TO MHKPO-
BoJH. morsoulennio PN onpeaenenst 10 xonaeGaTe.1bHo-Bpa-
WATETbHLIX JI6CTOSIHEBIX MOekyan PN m nx morpemnocT. |

P 198 NI
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PM 18 5288. Hudpakpachblit  cnektp 3PN BOH3H
1300 cm—!. Maki Arthur G, Lovas Frank J. The

infrared spectrum of 3'P“N near 1300 cm~'. «J. Mol
Spectrosc.», 1981, 85, Ne 2, 368—374 (aura.)

Brepsbie HaGaofen VIK-cneKTp mNOTJIOMWIEHHST MOJICKYJIbT
PN B rasosoii (ase. CrekTp H3MepeH INepecTPaHBacMbIM
AHOAHBLIM JasepoM npu T-pax ot 800 no 1050° C. I'pamyu-
pOBKa CMEKTPa MpoBeJcHa C HCMOJMb30BAHHEM BOJIHOBBIX

yucen MB n HMK-nnnuit noraowennss NoO ¢ morpelHocTsio

/4 e 1 . +0,002 cm—!. HaGaomennsie HK-mepexoabt OTHECEHBI K

G Kosie6aTe/bHO-BpallaTe/bHBIM NepexofiaM ¢ J.=3—53 B
U KW‘C? nonocax v=1+«0, 2«1, 3«2, 4<3. KoMmOunauueit nony-
o yeHHBIX AaHHBIX no uactroraM HK-mepexoaos c H3BeCTHH-
MH AAHHBIMH TI0 uyactotTaM MB-mepexoqos onpexesensr

necats K03p. B ¢-ne [lanxsma aas KoreGaTenbuo-Bpaia-
TeNbHON OSHEPrHH JBYXAaTOMHON MOJIEKYJIHI,

----——i~—— _B..M. Muxaiizon
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Pﬂ/ " 94: 74129m The infrared spectrum of phosphorus nitride
(31PXN) near 1300 cm-l. Maki, Arthur G.; Lovas, Frank J.

(Mol. Spectrosc. Div., Cent. Thermodyn. Mol. Sci., Washington,

DC 20234 USA). J. Mol. Spectrosc. 1981, 85(2), 368-74 (Eng).

Thz IR absorption spectrum of the PN mol. was measured at

temps. between $00 and 1050° with a tunable diode laser. The

- transitions measured ranged from J" = 3 to J" = 53 and include
the vibrational transitions v = 1+-02+13+2 and 4 -~ 3.

U K (’/ZZ/J% These measurements were combined angd microwave measurements
made by others to yield a consistent set of 10 Dunham

. fovibrational consts. and their uncertainties,

-
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24 b33. N Byxsaaeutrpii ¢ocdop: xBanTOZOXMMHUUECKOE|
uccaenosanne cucteM P=N_u P=C. Coordinence 2 du,
phosghore: étude quanfochimique des systémes P=N et
P=C. Gonbeau D., Pfister-Guillouzo G,
Barrans J. «Can. J. Chem.», 1983, 61, Ne 7, 1371—1378;
‘(bp.; pes. aHra) - ) . )

Merogom CCIT MO JIKAO B Gasiice 4-31 T® ¢ yueroy;
nonspusan. d-I'd uwa aromax P, N paccynrano 3nex1~pon-i
noe crpocnie Mozenbnbix cicteM HP=NH u PH=CHa,.
Jlns ume- u rpanc-uzomepos HP=NH n PH=CH; npo-|
'BeJleHa TIOJIHASL ONTHMH3alHsl reoMeTpHy. napaMerpos. I1po-
aHaJH3HPOBAHE! . MAJJIHKCHOBCKHE 3aCEJeHHOCTH M KapThl
naorHocteit otaenbubix MO. Ha ocnose pacucros Gapbe-
.POB BpallenHs BOKpPYr ABOHBIX cBsset P=N u P=C
OlueleHbl NPOYHOCTH CBsideil 2p.—3pr. YcraHoBneHa cy-
1lecTBeHHAsi posb Koppessu.  3bdekToB B ONpefe/cHHH
OTHOCHT. SHEprHii CTPYKTYP, Pa3jHyalONLiIXCsl NTOBOPOTOM Ha
90°. UuTepnperitpoBalbl OCOGCHHOCTH peakl. CNocoOHOCTH
pacemorpennbix  crereM. OGeyxaeHbl -1yt AHMEPH3aLHH,
‘a Takzxe mecro mporonuposaius 8 HP=NH. H. A. Tonoas

[/
;) N




/OA/ . 1J1242.  3Anexrpounwii cnektp PN. Hccremosanne me-
_TOLOM KOHQHrypaUHOHHOro B3AHMOMENCTBHSI, The electro-
nic spectrum of PN. A configuration interaction study.
Grein F, Kapur A. «J. Mol. Spectrosc.», 1983, 99,
‘Ne 1, 25—34 (anuras.) '

C nomoupio Merona KOH(}HrypauHoHHoro B3anMomeficT-
Bilsl, passutoro Byenkepom n Ilefiepumxodons, paccunrans!
TIOTEHI. "KPHBbIC OCHOBHOTO COCTOSIHHSI 1 BCCX BO30YXK-
AEHHBIX coCTOsHHIT MosieKyast PN, cooTBeTcTBylomx 01O~
3JIEKTPOHHBLIM  BO30YXKIeHHsIM ~ 27—37, 76—3n, 2180
‘0 70—80. CCIT u KB-pacuerst BBIMOJIHEHB!, IJIST 3HAYEHHIT

Véc’/} R 4A u or 1,3 n10 2 A. Onpenesecntt CNIEKTPOCKOMHY, |
nocrosnible u sHeprin anccounaumnn PN. Otmeueno, uTOo |
paccunTaunslii cnektp PN ouens moxox mna X0pouo Hs-|
BeCTHEIT CMeKTp MoseKyssl' Na ‘1 COCTOHT H3* ABYX rpynn'
DJIH3KO' PACTIONOKCHHEIX: BO30YKACHHEIX" COCTOSIHHI, HCIHI- .
TBIBAIOLHX CHJABHOE B3aHMHOE - Bo3Myulenne.  BuGn. I8,

ch.198Y, 1S, 8] E




2l /983

D k4 B24. daekTpouubli__cnekTp moaekyanl PN, H3ayue-!

e MEeTOAOM KOH(HrypPauHOHHOro B3aHMOMAEHCTBHA. The;

electronic spectrum of PN. A configuration interaction

study. Grein F., Kapur A. <«J. Mol. Spectrosc.»,

1983, 99, Ne 1, 25—34 (aura.) i

Merogom kouourypau. B3aumojeiictsus (KB) paccunra--

HBl MOTeHUHAJbHBle KPHBbIE BCEX CHHIVIETHBIX M TPHIJIET-|

HBIX COCTOsIHHIT MoJeKyJabl PN, cOOTB-ILHX B paMKaX 01HO-|

Z/LZW 3JIEKTPOHHOI cXeMbl  BO3OYX<AeHHAM  271—-3m, 70—»3::,‘
) 27—>8c. n 70—80. Pacuer npoBeseH B HHTepBaje Meikb-|

MW J[«/} - siaepublx paccrosnmit 1,3—2 A, a Takke npu 4 A pas |
f ofipejeseHusi sHeprui auccounauu. Hcnmonb3osan aByx-|
SKCMOHEHTHBIT 6a3HC CrpynnHPOBAHHLIX TayCCOBBIX OpPOH-|

“aJieil, JoNoAHEHHBI MoAspu3al. H AHPPYIHBIMH PYHKUHS-|
mi. MO noayueust merogom CCII. B pacuer merozom KB
BKJIOYAJNCh OJIHO- H JBYKPaTHO BO30YyXAeHHbIe KOll(bll—i
rypauHi no OTHOWEHHIO K HaGopy HECKOJbKHX OCHOBIibIX
KoHpurypauuit, oro6pasnble No HX BKJIady B NOHHHCliHe:!
9HEPrHH; pe3y/IbTaT 3IKCTPANOIHPOBAH K MOJHOMY Halopy

X /953, 1y, NAY




\0/HO- H ABYKpaTHO BO30y:KaeHHbIX KoHpurypauuii. [Toren-'
uHaJbHble KPHBBIE  aNNPOKCHMHPOBAHLI  NoJHHOMaMi 4:
crenenn u no ¢opmynam Janxema onpejesieHbl OCHOBHbLIC
CMEKTPOCKOMHY. [OCTOSIHHBIC, XOPOIIO corJjacyioliuecss ¢
H3BECTHBIMH 3KCIEPHM. JaHHBIMH AJsi coctosumit X'2+ w
-AMII. Cocrosnusi X3+, 213+, AU, 1'A, 1'S—, 132+, 1311,
13A u 135— sBAAIOTCS BajEHTHBIMH, COCTOSIHHS —238+-)
2I- u 2°I1-pupdeprosuiMi. Ha ocnoBaniu GJH30CTH CHEKT-
pocKomuy. mocToAHEBIX MoJeKya Ng u PN caenan BbiBOA,
\TO cnekTp MoJekyabnt PN pomxen ObiTh CXOAEH CO CHEKT-
pom MmoJekyJbl Na. A. A. Cadonos
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99: 12961w The electronic spectrum of phosphorus(III) nitride
A configuration interaction study. Grein, F.; Kapur, A. (Dep.
-Chem., Univ. New Brunswick, Fredericton, NB Can. E3B 6E2). J.}
Mol. Spectrosc. 1983, 99(1), 25-34 (Eng). Potential energy curves
were calcd. for the ground state of PN and for all excited singlet and:

9{7 Z w ﬂ@ - triplet states resulting from the 2x — 3=, Ta — 3, 2x — 80, and 7o

> 80 orbital excitations. CI studies at 4 A served to establish

dissocn. energies. Spectroscopic consts. were calcd., and are in good

? M = agreement with those of the known X1Z+ and Al states. Overall,!
Mﬁg their similarity with those obsd. for Nz is striking. Various states!

considered to perturb the known excitations are discussed. The!
Z L Lie recently discovered second !Z state is included. R
Ve

@/]/ﬂfj, _é..gf A/O?/‘
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6 [1475. Peakuuu c 3HepreTHuecKAm o6GMeHOM MeXLy

eracraGuibubiMun atomamn  He(23S) u Ne(?Po,2) u pa-
auxkanamu PN. Energy-transfer reactions between He(235)
and Ne(*Po,;) metastable atoms and PN radicals. Oba-
Se Hiroshi, Tsuji Masaharu, Nishimura
Yukio. «Chem. Phys.», 1983, 74, Ne 1, 89—95

B o6nactu 300—400 HM NOJYyuCHBI CIEKTPH HCNYCKAHHS
NPOAYKTOB, 06pa3ylomuxcs Npil B3aHMOJCHCTBHH MeTacTa-
Guabubix atomoB He(23S) 1 Ne(3Po2) ¢ pamukanamu PN
B rasopoit ¢ase. I'enepauns aromos He*, Ne* y pamuKa-

i

o6HapyzkeHa CTPYKTYpa, OTHCCGHHAsl aBTOPAaMH K Nepexo-
naMm B cucremMe B2I+—X23+ nona PN+. Ilo SKCIepuM,
JaHHHIM DACCUMTAHBl MOJICKYJSIPHHE KOHCTAHTH HOHa PN+
(B M) 0, =1306+3, 0exe=7,9%0,7 mas cocrosiin X
H Tc=31354%6, 0e=719%3, wex,=1,6%0,7 mnas cocrog-
uust B coorBerctBenno. IToiyueHHEe RaHHHE comocTap-
Jlensl ¢ nmeioweficst MHpopMauuedi o nepexoxax B crcre-

i

me PN(X)—PN+(B). Bu6a. 19. M. T.

P, /943, (8, vE
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98: 116331m Energy-transfer reactions between helium(23S)
and neon(*Po2) metastable atoms and PN radicals. Obase,
Hiroshi; Tsuji, Masaharu; Nishimura, Yukio (Res. Inst. Ind. Sci.,
Kyushu Univ., Fukuoka, Japan 816). Chem. Phys. 1983, 74(1),
89-95" (Eng). Energy-transfer reactions between He(23S) and
Ne(*P02) metastable atoms and PN radicals were investigated by
emission spectroscopy. Thirteen new PN+(B2Z+ -X23+) emission
bands were found in addn. to 2 previously identified bands in the
range 305-395 nm. From these obsd. band-head wavelengths, the
following mol. consts. were obtained for the X and B states of PN+:
for PN*+(X): we = 1306+3 cm-1, wexe = 7.9£0.7 cm-1, and for PN+(B);
Te = 31354%6 cm-!, we = T19£3 cm-l, wexe = 1.6%0.7 cm-l. The
PN+(B)-state vibrational population was estd. from the emission |
intensities and the caled. Morse Franck-Condon (FC) factors for the'|
PN+(B-X) transition. Both the results obtained by He(23S) and|
Ne(*Po2) Penning ionization were shifted to lower vibrational levels
in comparison with_the caled. FC factors for vertical PN(X) —
PN+(B) ionization. Besides PN*(B-.’Q emission, unidentified bands’
were obsd. in the 231-236 nm region in the He afterylow, probably‘
originating from PN or PN+, B IR

C-A /983, I8, n 19
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5.J1253. H3otonuueckue casuru B cucteme ATI—XIS+
monexyan PN. Isotope shifts in the A'II—X'3+ system.of
PN molecule. Saraswathy P, Krishnamurty G.
«Pramana. J. Phys.», 1984, 23, Ne 5, 665—669 (aura.)
Hccnenosan chnekTp Henyckahus Modaekyn PN, Bo3Oyx-
Jaempix CBU-paspsigoM B TpyOKe, coiepxalueii  ¢ocdop,
a3oT H HeoH. [IpoaHa/H3HpoOBaHB H30TOMHY. CABHCH MOJOC
VZLL ﬂ . cuctemsl A'TI—X!'Z+ npi Bo36yxAeHHH cMeceil C pasiuy-
HBLIMH H30TONMaMH a3oTa. [loaTBepAeHa MPaBHJABHOCTb pa-
Hee TIPEAJIOXKEHHOro Ko0JeGaTeJbHOro OTHECEHHS  MOJoc
TOil CHCTEMBL. , . B. C. MBanos

061988, /5, WS
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[ 102: 35739z Isotope shifts in the Al - X! 3+ system of
phosphorus-nitrogen (PN) molecule. Snmswulhﬁ, P.; Krishnamurty,
G. (Spectrosc. Div., Bhabha At. Res. Cent., Bombay, 400 085 India).
Pramana 1984, 23(5), 665-9 (Eng). The emission spectrum of PN
mol. was excited in an electrodeless microwave discharge in sealed
tubes contg. P, N, and Ne. Isotope shifts of several bands of the

2]
ZWWM'  AITI-X13+ system were studied by using N isotopes. Vibrational

assignments of several bands were confirmed. ©
A7)
porden- N |
artany .
C.A. 1985, /0L NY.
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471204. Tepexon E'Z+—X'S+ B moaekyae PSN. The
E'Z+—X13+ transition of the PN molecule. Ver-
ma R. D, Ghosh S. N. «J. Phys. B: Atom. and Mol.
Phys.», 1984 17, Ne 17, 3529—3533 (aura.)

HcenenoBan crnekTp mnorJouenisi mMojekyasl PN B cnex-
TpasbHoii ob6nactH 2000—1200 A. Idas momocer E'Z+—
X'Z,+_monyueiia KoseGaTesbHO-BpallaTenbasi  CTPYKTypa
¢ paspemennem 0,05 cM—! pas usoronomepos PN u PUN,
ITo BesnnuHHaM H3OTOMHBLIX CABHrOB JIHHHIT BHIOJHEHO OT-
HeceHHe KoseGaTeJNbHbIX YpoBHeit cocTosnua E'Z+ u mo-

Ua'/} - JIy4eHbl cnempocaom{ll nocrosinble Ty, AGutys2, By 1
D, nns cocrosmuit ¢ v or 4 po 12. Haiipenusle monexy-
JISIpHBIE TOCTOSIHHBIE CPaBHEHBl € TNOCTOSIHHBIMH — MOJIEKYJl
CS u' SiO, nzoanexrponnnix monexkyne PN. A, W. I,

& 1995 18 VY.
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101: 180314r The E12+-X!12+ transition of the phosphorus
nitride (P18N) molecule. Verma, R. D.; Ghosh, S. N. (Dep. Phys.,
Univ. New Brunswick, Fredericton, NB Can. E3B 5A3). J. Phys. B
1984, 17(17), 3529-33 (Eng). The E1X+-X13+ transition of the PN
mol. was rephotographed in absorption at high resoln. in the
1600-1750 A region using N and !5N atoms. Rotational anal. of the
E-X bands of PisN is carried out.

‘ From a study of the isotopic
E /Z- 7"__/}//2" fjshiﬂs an abs. numbering of the E vibrational levels is detd.

e A 198Y, 1ol 20 @
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107: 102085p Potential energy curves and dissociation energy
of phivspherus mitride. Murthy, B. Bhanu; Jha, B. L; Jha, P. P_l
(Indian Sch. Migc_s, Dhanbad, 826 004 India). Indian J. Ph'ys., B’
1986, 60B(5), 443-6 (Eng). The X1+ and A'z potential cacrpy!
curves of the PN mol. were caled. The ground state di-woen. vieryy
was estd. using the Lippincott Potential Function. The re-ults TJ
with exptl. data. d

)
£y
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20 64473. Peakuus P(*Su) + N3 (“I1g). XumHnyeckas re-|
Hepauusi HOBOro meracrabuabHoro coctosuus PN. The'

P(*Su) +N3(2I1g) reaction: chemical generation of a new,
metastable state of PN. Henshaw T. L, MacDo.'

-nald M. A, Stedman D. H, Coombe R. D. «J. Phys._i

Chem.», 1987, 91, Ne 11, 2838—2842 (anra.) ;

B npotouHom peakTope npu mosnom aasa. 1,5 Topp ne-:
C7e10BaHa KHHCTHKA H CMNEKTPOCKONHS XCMHJIOMHHECIeHT-
Hoft p-unm atomoB P(*Su) ¢ pamukanamm Nj(21,). Artomy
¢ocdopa nonyuann nponyckanuwem PF, uepes paspsp i
cvech ¢ Ar. Paamkansl N3 06pasoBuiBajmch B p-uup F4!
+HN3—HF+N3;, rae atomsl F nonyvann s paspsge cye-:
cu CF,; c Ar. 3a aromamu P (4S) naGaogann no pe3onatc-|
Holt BY®-(ayopecieHumn. XeMUAOMHHECLCHI S perxcrpu-:
poBaJach ¢ MOMOUIBIO MOHOXPOMATOPa H (POTOYMHOKHTens
Hamepena xoncranta ckopoctd p-umn P(4S,)3-N, Mg) > |
—PN+N2(X'Eg+), pasHas k= (4,7+0,4).10-" emdfe.!
B cnekTpax xeMmujioMHHecueHuun PN HabaionaoTes ppe
CHCTEMBI MO0JIOC, K-pble NPHIHCHIBAIOTCS nepexony A!nﬁl
—X!Z+, u panee He HaGaiofaBwemycs nepexony. Wz Cnek-
TPa HOBOIT CHCTCMbI NOJIYUEHBI MOJIEK. MOCTOSHHble BO36y K-
aeitoro cocrosinst PN: Te=25863 cM~'; we'=957 cy=1y




Wexe=18 cM~!. U3 cpashenns .. ¢ AHAJIOTHYHOM  p-uHelt
N(*Su)+Ns (2114) npepnosaraercsi, yto PN obpasyercs B
MeracTaGHAbHOM cocTostuun a®ll unm a’3%+, co BpeMeHeM
)imaug,“npgsuqxaxommg 4 Mmc... . H. H. ByTkoeckas

. nes’
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Bpawareabnbiii anaams  noaoc ANI—X'T+
mMoaekyn PN u PISN. Hccaeposanue BO3MYIIEHHA COCTO-
annst A'II. Rotational analysis of A'TI—X'S+. bands of
PN and P“N. Perturbation studies in the A'Il state,
Saraswathy P, Krishnamurty G. = «Pramina. J..
Phys.», 1987, 29, Ne 1, 53—77 (anra.)

Y®-nonocs cucremm ATI—XIN+ Mosiekyn PYN u PISN

Heeaenosannl B cnektpax CBU-paspsna cmeceiy N2/Ne co

creaamu Qocpopa. Bumosmen  BpamaTenbHml aHaau3

11 monoc, PN u 16 mosoc PEN_ B pesyabrate amannsa.

¢ BO3MYIIeHHIT ypoBHeii v=0—4 cocrosiis Al upentu-,
Vé{'” (pHUHPOBAHE! TPH BO3MYIIAIOMWIHX COCTOSHHS 3, d®A
b°Il. OnpenesicHbl CNEKTPOCKOMHY, MOCTOSIHHEIE BO3My-.

mamoumHx cocrosuuii. Ha ocnoBanuu H30TOMHY. CABHrOB

BHIOJIHEHA KOJeGaTe/bHas HyMepauHs BO3MYUIAIONHX CO-

crosnuit. Buba. 21. . B. C. Hsanos

p/]/ " 271168, /” IJZ%/[Q /?7/577

o 1958, 18, N
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107: 144052u_ Rotational analysis of AlI-X13+. bands of phos=
phorus nitride (PYN and PuN): perturbation studies in the
Al2 state. Saraswathy, P,; Krishnamurty, G. (Spectrosc. Div.,
Bhabha At. Res. Cont., Bombuy, 400 085 India). Pramana 1987,
20(1), 53-77 (Eng). The UV band systems AI~X13+ of PUN and
P1N were excited in an electrodeless tube contg. traces of P, Ny, and'
Ne using a_microwave discharge (2450 MHz). Bands of the isotopic
species, P15N, were obtained using 15N; enriched t0 95.5%. Rotational
analyses of 11 bands of P14N and 16 bands of PisN were carried out.
Three perturbing states e3x-, d34, and b, arising from the lower
valence configurations were identified from the obsd, perturbationg
in the v’ = 0-4 levels of the A!ll state. De erturbation studies led to
the detn. of mol. consts, of the pertur ing states.© Vibrational
assignments of the perturbing states were made from isotope shift
sidies, 8 &SP = N i S A e e

@'A,/g,g;ll_/f’}, v /6




PN

Zﬂ///h ) M‘M’%

/987

" 108: 45392q Vibrational tramsition probabilitics, F-centroids’
and PX-curves for hydroxyl and phosphorus nitride (PN).
Singh, Markandey (Dep. P'hys., Univ. Gorakhpur, India). Astrophy.-:.;
Space Sci. 1987, 138(1), 79-8 (Eng). Vibrational transition
probabilities, namely Franck-Condon factors and P-centroids, were!
tvaluated using an approx. anal, method for the A-X systems of OH
and PN. Rydberg-Klein-Rees-Vanderslice potentinl energy curves'
for XL, X13+ A2X+, and Atll states of OH and PN were!
constructed using the latest spectroscopic data, The value of
r-centruids for the band increased linearly with the corresponding
~avelengths. Results are shown for 6 new bands of OH and § new,

1
/L{/bands of PN in the spectra of astronomical objects,
P PP e o 1
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5J1187. Hoswmii cnektp paaukana PN B BakyymHoii,
d®-o6nactu. New spectrum of the PN radical in the

vacuum ultraviolet region. Verma R. D., Ghosh S.N.,

Igbal Zafar. «J. Phys. B: Atom.  and Mol. Phys.», 1987,

20, Ne'16, 3961—3974 (aura.) i
dororpaduyeckHM METOAOM C BHICOKHM paapemeuuem.t

(0,05 cm~!) -HccaenOBaHbl CMEKTPH! NOrJoulchust B 06.a-

et 130—150 nm pamukanos PN B rasosom paspsne.

BoraTasi cTpyKTypa, naGnonaemast B 3TOif obnactH, ovHe-'

ceHa K 3JeKTPOHHO-KOJeGaTe/bHO-BpallaTe/IbibIM Nepexo-!

7aM B UeTHpeX BO3OYXKAEHIBIX 3JEKTPOHHBIX —COCTOSHIS, |

) 7Ba M3 KOTOPHIX SIBJSIOTCA TPHIVIETHBIMH, @ JBA — CHH-|
rreTHbIMH. AlajH3 BpAlaTeNbHofl CTPYKTYPHI MO3BOJIN,

!Zgﬂ . ONpeieIHTh  MOJIEKYJsipHble NOCTOSINHEIE STHX COCTOSHHIL.,
YcraHoBaelo, YTO COCTOSIHHSL OMXHHAKOBOIl UETHOCTH CHJB-

1o B3aHMoOAeiicTBYIOT Mexay coGoii. Tlpopeaena ouenka:

sHeprim JcCOUMalnH _ OOHAPYKEHHHX ~ BO3GYKACHHEIX
5/1eKTPOHHEIX _COCTOSHHIT. KD, MY

b /988, 18,18
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107: 144075d Now speetrum of the phosphorus mononitride:
radical in the vacuum ultraviolet region. Verma, R, D.;- Ghosh,’
‘S, N.; Iqbal, Zafar' (Dep, Phys., Univ, Now Brunswick, Frodcricton,
NB Can.). J. Phys. B: At. Mol. Phys. 1987, 20(16), 3961-74 (Eng).
A new absorption spectrum of PN was obtained an rhotonrnphml at
high resoln, at 1300-1600 A, “T'he_rotational anal. of the bands'
revealed 4 new olectronic nlates of PN which nre named alll, i,

: ¢712* and 8154, Two II sintes aa well ns two ¥ atates interact with
W' cach other homogeneously, A discitsslon on electron configuratioy s
) given, e e N Y R
1K Loem:,
LN DRI

CA. 1987 M/M/é
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% 8J1108. ~ Uasyuchine oJeKTPOHHHIX cOCTOSHHA PN+ me-
TOAOM KOH(QHrypauHOHHOro B3aHMonefcTBHs, Electronic
states of PN+ obtained by configuration-interaction stu-:
dies. Grein F. «Chem. Phys.», 1988, 120, Ne 3, 383—!

- 388 (aura)
B pamkax Merona HHUK-KB sumosnennt pacuern “KPH-
BEIX TOTEHI. SHepruH AAs 18 Hu3wmxX nyGneTHnx w KBap-!
TETHBIX 3JEeKTPOHHBIX cocTosnni PN+. MB® crponnace.nal
MO, nonyyennsix MeromoM XapTpH— doxka gag X!N+!
cocrosinns Monexyas PN, u Bkuiovana sce Kondurypauuuy, !
; HMelolIHe JJIst JI060TO MeXbAJAEPHOrO PACCTOSHHS K a0- |
V{/{ﬂ * 6oro kopus Bec, npesnawourHii 0,01. KB sxuiouano BCE |
KOHQHCYPalHH, OAHO- # JABYKPAaTHO BO3GYKIEHHHE Mo OT:
sowennio x HUK 1 yrosnemsopaiollie noporosoMy yeno-
Biio, pasHoMy 5X10~¢ Xaprpu. Haiineno, uro us” “peex
PacCMOTpEHHbIX COCTOAHHA 14 SABAAIOTCA  CTaGHABHBIMK!
Jlns mux MOayYeHbl OCHOBHBIE CNCKTPOCKONHY. NOCTOSHHLe,

41985, 19, w8
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) 16 B1015. daexTponnble cocTosnus PN+, BBUHCACHIbE!

MeTo40M KOH(Hrypaumonnoro s3anmopeiictsusi, Electronic!

states of NP+ obtained by configuration-interaction stu-“|

dies. Grein F. «Chem.  Phys.», 1988, 120, Ne 3, 383—!

388 (aHra.). . ’ ‘ ] !

[MpeacraBiensl pe3yabTaTel pacueTa 3HEpruit 18 Huako-|

JIeXKaUHX 3JeKTPOHIBIX cocTosinnit nona PN+ (nyGaers il

‘kBapTeTs THNOB I+, 3-, IT w A) B HHTEPBaNe MeXBAIED-

nex paccrosinuii R ot ~2,5 no 4 u npu 10 ar. ex. Pacyer!

MeTofoM KoHourypau. ssaumopciictsus (KB 142 HUK)!

!/,/7 5 BHIMOJIHEH B JABYX3KCIOHEHTHOM G(asHce CrpyNnHpPOBaHHHX ;
vt rayccoBnx OpOHTaJeil, MOMOJHCHHOM NOJAPH3AU. H IHG-
dysusmu §-unamn. Basue MO moayuen  meropom CCIT:

‘aas cocroauus X'Z+PN. Tlorenuuasnsinie KpuBee 14 co-|

crosiunit PNt B yKa3aHHOM HHTCPBaJe R HMCIOT MHHHMY-:

L1988, 19, v 16



Mpl. s 3THX cocTOS N BHUHCICHE CNEKTPOCKONHY. NO-,
crosinnpie. OnpesieieHsl BEPTHKAJbHLIC H anuaGatiy.  IIT.
HOHH3ALHH H3 OCHOBHOLO COCTOSIHHA PN. PesyabTaTs B,
1(eJIOM XOPOLLO COrJIacyloTCa C SKCMEpHM. panubimit. Ofua-!
ko ana cocrosuns 2 (B)Zt, NOTCHUHAAbHARA * KPHBAs:
K-poro Mmeer Apa GJH3KO PacnooKeHHBIX HerJy GOKHX!
MHHHMYMa, OTMCYEHO 3HAYHT. PACXOKACHHC BHYHCI. H
3KCTEePHM. BEMHUMH. o B. ®. Xpycros
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108: 176029d - Electronic states of phosphorus nitride (PNv+)!
obtuined by configuration-internction studies, Grein, F. (Dep,j'

Chem,, Univ. New . Brunawick, Fredericton,. NB Can, E3B 6E2).:-
Ckem, Plys. 1988, 120(3), 383-3 (iing). Potentinl curves werc|
caled. for 18 low-lying doublet and quartet states of PN+, using CI!
nethods and double-¢ plus polarization and diffuse basis sets,
Spectroscopic consts. were evaluated for 14 stable states, The X 23+
cround state lics close to A 21T (0.34 eV caled.). The 2 2%+ state has 2
thallow min. of similar energy, being due to o¢ = o at smaller R, und!
* — 7" at larger R. For Na2*, 0* — ¢ is lower in energy than  — x°,!
whereas the opposite situation applica toPo*. 7 Y
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o 33209 /949

- 12B1123.  CraGibnocts PN u (PN)s. Heamnupuuec-|
KHit pacuer H uccacnosanne HK-cnektpa meromom MaTpHu-|
Hoit u3onsuun. The stability of PN and ~ (PN); Ab;
initio calculations and matrix " infrared  investigations /|
Ahlrichs R., Biar M., Plitt H. S., Schndckel H. // Chem. |
Phys. Lett.— 1989.— 161, Ne 2.— C. 179—184.— Amura.!
- . Ilposesmeno skcmepuM. Mmacc-crekTpoMeTpuy, u MK-cnekr-
pockomiy. mcesenosaiie p-wii 1/2Po+1/2N;=PN (1) u,
3PN=(PN); (II). Omiican HOBHIii MeTOA mNOJMYueHHS MO-
aekyn PN. Ilns onpereneuus cTpykTypoi Mosexyast (PN)s|

‘W sHepruii p-unit I i Il nposenensr HeaMmupHy. pacueTbI;'

monexyn PN n (PN)s. ns pacuera Mosekyanr. PN (TaKi'
e, KaKk H B MpeAWecTBOBAaBWINX pacuetax Nj u  Py)
HCTMIOJB30BAH MeTon (-UHOHANAa CBA3aHHBIX nap H 6asuc

CTPYNNHP. TayccoBbIX (-LHI, BK/OYABWIHI HAGOD _MOJADH-,

3an. ¢-umnit (3d2f1g). Pacuer monexkyast (PN)j npoae,rxeﬂ'|
metogom CCIT B Gasuce, BKJIOYaBLICM NOJsIpH3AU. (-LHH

-(2d1f). Ilonyuennr suepruu = p-umit I u II 117+10 u

.—334£60 x[Mx/monb. Monekyna (PN); umeer mnuockyio

UHKAHY, CTPYKTYPY. . A. A. Cagonos,



Or 509 1959

2Diliiy of phespbecaus aiteide and (0
tride t Lno- (I’H ved (PN)ag Abaniiio ealeudations
T g mnu.ul fuvestigations,  Ahhichs, Reinhert;  Doer,
Minhn-- U.H Hureld S5 Schaneckel, Hanegrary (Inst. .w-"r
.Cuiem, Elek!rociem., Univ. 'w"),.ulw D-7L00 1‘.'..1"'!..10 Fed. h'-'sl
Lur) Chem, 1 s, . fags, lbl(.,, 179 ot (Fag). A now!
mvl...m of the ln'h 1"11;) nmiol, PN is deseribed, Provious!
fory : I, i e !
estlis for the dtu‘l . of I'N into Py oand e as well as for e
fmrmt on and propeitios of (PN) are confi acd.  The rerction
ey Jow for_the renction /2D :

ln\ l\ detd. l'r:-n_n:J'
Y

am Z “extended CPF culens. to be fy = 117 % . 10 ..]/l"" ‘
: DWPH; = 6. .’ L 01 eV, (PN h 55 Do plnmr rivi e siructus (w

at thf‘ SC tavel Vibretional frequencies of (1M, zre reporicad,
treatiients show .'un watien of the trimer, 3I'N < "
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4 1150. F,P=N: HCKJIOUHTENLHO CTAGHABbHbIE CHCTe-
Mo, FoP=N: A remarkably stable species / Nguyen
Minh Tho, Vansweevelt H., Ha Tae-Kyu, Vanquickenbor-;
ne L. G. // J. Chem. Soc. Chem. Commun.— 1990,—
Ne 20.— C. 1425—1427.— Awnra. S ¥

C ucnosb3oBaHHEM METOAOB CaMOCOI/IACOBAHHOIO noas,
MHOrOYaCTHYHONl TEOPHH BO3MylleHHii B Baphante Mesae- |
pa—Ilreccera (MIIT) u KB Bunosnenn pacuersi reomer- |
PHY. CTPYKTYPLl H JHEPLHH TPeX H30MEPOB MOJIEKY.bl Fo- |

IIpu stom Ha nepsoM ware metogom MII BTOPOro
TMOpsiAKa HaiilleHbl TEOMETPHY. NapaMeTphl, KOTOpble 3a-
TEM HCIOJb30BAJIHCh BO BCEX AAJbHENWHX pacuerax. [o--
AYUCHB NOJHLIC W OTHOCHT. SHEPTHH H3OMEPOB AAsl paa-:
JIHUHBIX YDOBHEil yYeTa S/EKTPOHHOII KoppeJsuui (3K). |
HauGonee moanwit yuer 3K nposogmacs B pamkax MITi
4-ro nopsaka ¢ CyMMHDPOBAaHHEM  BKJAJOB BCeX O1HO-,
ABYX-, TpEeX- H YCTLIDEXKPATHBIX BO3CYXKACHMI, a TaKxKe .
merozom KB, BkaiouaBlinM B paccMoTpenne oamo-, ABYX- 4!
TPEXKpaTHO BO3CYXAeHHble KoHpurypaunn. CaenaHb Bbl-
BOABI 06 OTHOCHT. CTaGHJIBLHOCTH H30MepoB. YKa3aHo, 4TO |
monekyna FoPN ponkua Guith cTaGuabHOil M MoKeT ObITh
CHHTE3HPOBaHa B /1a6OPaTOpPHH. WEATH. K,

i
|
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//V “ 14 B1030.  HM3soanextponnsie awasord PN. Hckmoun-

TEAbHO CTaGHAbHBIE MHOro3apsiinble KaTHOHB. Isoelectro-
nic. analogues- of PN: Remarkably stable multiply char-
ged cations / Wong Ming Wah, Radom L. // J. Phys.
Chem.—~ 1990.— 94, Ne 2.— C. 638—644.— Anra. 3
" Paccuntann (parMeHTH ‘NOTEHUHAJbHHX KPHBHIX  AMS.
_H303zexTpoHHOro " paga PN: 'CS, SiO, BCI, AlF, BeAr,
MgNe, SN+, PO+, CCI+ SiF¥, BAr+, ~AINet, SO+,
'N'(g,]ﬂ, PF?+, CAr?+, “SiNe?¥, OCI'F, © SF*+ * NAr'+,
PNe3t, FCl*+, OAr*+, SNe*+, FArS+, CINe®+, ArNeS+.
ﬂ/] . Hcnonb3oBann GasHcW Ha OCHOBe TPeXIKCMOHEHTHHIX Ha-
Gopos Thna-6-311 c :noGaBicHHeM noaspusam.  ¢-wuii.
OHEePrHH PacCYHTaHb B NPHOJHXKEHHAX TCOPHH BO3Myllle-
HHit 3-TO, 4-TO NOPSIAKAa H B MHOTOKOHQHrypall. npHOaiHKe-
Hun CCII. Onpenenenbl cBSI3aHHLC COCTOSHHS, AAA K-PHIX'
AaHH OUCHKH CNeKTPOCKOMHY. nocTosiiHuX. HaiigeHo, uto’
BCe AByX3apsiAHble KaTHOHH A. 6. craGuabubiMH. Tpexsa-
paaune cucremn SF3+ u PNe®+ takxke A0omKHB  ObITH
CTalHNbHBIMH, HECMOTPSi. HA CHJbHOE KYJOHOBCKOE OTTaJ-!
kuBanue. OGcyxaenbl AnaGaTHy. M apHabaTHy. KOPpeJsL.

AHArpaMMBl AJs (ParMEeHTAaUHH BYX3apsiAHBIX KaTHOHOB,
X. /‘%?0/ /V/‘/ NOACHAIOLHe HX CTAaGHABHOCTb. A. B. Hemyxun
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118: 13429b Rydberg states of phosphorus nitride (PN). Bredohl,’
H.; Dubeis, Li Macau-Hercot, D.; Remy, F. -(Inst. Astrophys.,
Univ, Liece, B-4000 Liege, Belg). J. Mol. Spectrose. 1992, 135(2),
292-5 (Erg). The absorption spectrum of PN was obsd. after the
pytolyris of PaNs by using the synchrotron radiation of SUPERACO
in Orwr (Frence). Sixteen new states was obsd. up to 1050 A and’
clawsified into five Rydberg series (nse. npx, npe, ndt. ndo)

Snapm. ) converging to 11.83 £ 0.02 eV. In perfect egreement with the
/%[é/l?@iyﬂ L()Lm ) photcelectron value. . JE UM

Co0. /983 18 n
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> 4089. Pacuerni ocHosHoro cocrosmua X'St u HMu3KOne-

amawmux Bo36ymaenusx cocrosuuii A'M u 'A monexynsi PN

METOAOM KOH(HIYPaUHOHHOTO B3aMMopecTus. . Kpupas |
noreHyuanbHoM 3Heprin cocrosuma X't 8 PN. Pasnuumbie |
cnexkTpockonuyeckue napamertpul. Configuration interaction !
calculations - on the X'I* ground state “and low-lying A'M’

and 'A- excited states of the PN molecule . | . Potential

energy curve of the X'ET state of PN. Miscellaneous'

spectroscopic observables / Brouckére Guy de, Feller

David, Koot Jacob J. A., Berthier Gaston // J. Phys. B .—.

1992 .— 25 , Ne 21 .— C. 4433—4445 .— Awnrn. !

3 . 7 Metogom HUK-KB ¢ ucnonbsosamuem pacwupeHHoro ra-:
,,él/’ yccosa 6a3suca nposefeHbl pacyeTbl OCHOBHOFO COCTOSHMS
X'Z*+ monekynst BN ¢ uensto TouHoro onpepeneHus no-

BEPXHOCTH MOTEHU. 3HEPTHHM B OKPECTHOCTH MMHMMYyMa. M3

3TMX [aHHBLIX PacCYUTaHbl PA3NUYHBIE CMNEKTPOCKONMY. Napa-

metpbl. OBHapyMeHbl CyulecTBeHHble KoppenauuoHHbie 3c-

GekTbl B AMNONLHOM M _KB3ADYMONLHOM MOMEHTax M 8O

o 1993 n Y |




B3aumopeiicteun ¢ sppom N. lytem uucneHHoro pelueHus
papuansHoro yp-tus LlpeauHrepa paccuMTaHbl 4MCTO Bpa-
- uwjarenbHble  BO36YXAEHMA, cornacylouwMecs C 3KCNepUMEH-
Tom. lMposegeHsl TaKkke pacuetsi wactor konebatensHo-spa-
UWaTenbHbIX NEpPexofoB, BPEMEH JKU3HWM 3TUX NEPexofos M’
YMCTO BpawWaTenbHbIX MEPEXOfOoB, AN KOTOPLIX HET 3Kcne-!
PHMM. AaHMbIX. . mrmm e e et
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' 118: 45970n Configuration intcraction calculations on 1.
XX+ ground state and low-lying A Il and 'A excited States ./
the phosphorous nitride (PN) molecule. 1. Potential cnerge|
curve of the X 1X+ state of PN. Miscellaneous spectroscor.!
observables. De Brouckere, Guy; Feller, David; Koot, Jacob .j |
Berthier, Gaston (Dep. Phys. Astron., Univ. Amsterdam, 1018 ¢
Amsterdam, Neth.). J. Phys. B: At., Mol. Opt. FPhys. 1992, 2501
4433-45  (Eng). A series of multireference CI calcns, using »:
extended Gaussian basis set have been performed on the X -1
.ground state of the PN mol. in order to accurately det. the potent:a
. energy surface in the vicinity of the min. With the help of this cune'
[a wide assortment of spectroscopic observables have been compuies!
The overall agreement with expt. is good. Marked correlation enes,y
effects are found for the elec. dipole/quadrupole moments a-:
nitrogen nuclear coupling.  Pure rotational excitations calcd. o
means of the numerical solns. of the radial Schroedinger equation s
found to be in quite good agreement with expt. Av. values of s
elec. dipole moment over the first vibrational levels have bee~
derived and the trend exhibited by the exptl. data is well reflected *
the theor. results. Vibrorotational transitions, pure vibrational a=:
vibrorotational lifetimes have also been detd. which, to data, h“'I
not been detd. exptl, L -

.
i
i
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. 116:201526p Geometric and clectronic structure of ground!

/Y993

and cxcited states of Group VA diatomics. A theoreticali
LCGTO-MP-LSD study. Toscano, M. Russo. N. (Dip. Chim.,!
Univ. Calabria, I-87030 Arcavacata, Italy). Z. Pays. D: At., Mol.:
Clusters 1992, 22(4), 683-92 (Eng). LCGTO-MP-LSD calcn. was.

tformed for the ground and several low-lying excited states of'
mmo— (N2, P2, As2, and Sb1) and hetero-nuclear (PN, AsN, AsP,|
AsSb, SbN, and SbP) group VA diatomics. For all the systems the:
ground state is found to be 1¥¢, For N3 and 1's, the 15,4 ground!
state ia followed by the 3¥e*, 311, 34, M1, and 136 low-lying excited '
atates is 3%a*, 3y, 144, 3, 1. For the hetero-nuclear diatomics
the 12¢ ground atate is, in the case of PN, AsN, AsP, SbN, and SbPp,'
followed by the 3X¢, 33, 311, ® and '3 low-lying excited states while
for the AsSb diat. an inversion of stability of the two last singlets
occurs. The caled. spectroscopic parameters (Re, we, and D¢) are in|

_good_agreement with all the available exptl. results while, the Te!

values are overestimated by about 0.5 ;r .\(ulliken_popu!artioa-nh‘al.‘
shows that both homo- and hetero~nuclear group VA diatomics are
essentially triple bonded systems. : Vo

S8 g
e'/q‘/ggﬂ’},_/_/.é’NXO j/ffj j %}/jj;ﬂ//gfz)

7y
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119: 146868m Configuration interaction calculations on the'

Xize und state and low-lying A!Il and '3 excited states of

the phosphorus nitride (PN) molecule. II. Potential energy.

curves of the Alll and 1A excited states of phosphorus nitride,

end spectroscopic properties. de Brouckere, Guy: Feller, David;
Koot, Jacob J. A. (Dep. Phys. Astron., Univ. Amsterdam, 1018 XE |

Amsterdam, Neth.). J. Phys. B: At., Mol. Opt. Phys. 1993, 26(13),!

1915-34 (Eng). CI calcns. bave been performed on the Atll and 1A}

‘states of PN in the vicinity of their resp. equil. geometries, yielding'

s s ic consts. (Ie, ke, we, weXs, Be, etc.) in good agreement with-

/) 41(7 1 available exptl. data. The 13 state, which is unknown exptl, is,
) /'f— }A redicted to lie less than 500 cm-! above the 11 state and 40,345 cm-t’
bove the 1=+ ground state. Theor. vibrational bands for the Al —05

o i . .., /XiZ¢ transition were com uted, along with the corresponding;
[)Ll,[)" /}QVZC/;? ‘Franck-Condon factors. The calcd. vibrational transitions agree’
/ / quite well with the obsd. values while the Franck-Condon factors!

L /‘] . compare favorably with those caled. semiempirically from obsd.|
v { Py 'vibrational transition probabilities. The aec‘uence of ‘aba. radiative’
intensities for the rovibrational (ii = 4 _bands_|(v",v")), i.e.!

C.F 7983 /9 Y



1(0,00)1(1,00)1(2,1))](3,2))](4,3)). cannot be confirmed exptl. because of;
the perturbation of nearby states on low-lying !Il vibrational states’
(v = 0-4). Spontaneous radiative and non-radiative lifetimes
derived according to two decay mechanisms-a cascade (Al state, -
being 'isolated') mechanism and an elec. dipolar transition mechanism!
‘show that the latter mode of decay is several orders of magnitude
larger. The single exptl. known lifetime value, i.e. for v' = 0, issued’
from this decay mode reasonably well with the caled. value.!
For the 'A — A!Il transition, the elec. dipolar decay is only slightly;
favored with respect to the cascade mode. The lifetimes computed’
‘for both decay modes are found to be close to those in the valence
‘isoelectronic 50 mol. Other misc. observables, which to date have
not been detd. exptl. for these excited states, including pure
rotational, pure vibrational and rovibrational transitions, selected
one—electron properties and av. values of the elec. dipole moment,
over the first few )ji_lgrgtiong!_le)-gi:‘(g_o:.'))_m_likegj.qq__rtpo;ted.__ i

.
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120: 119745h A high-resolution study of the BiZ+ - XX+
transition of the phosphorus nitride (PN°*) molecular ion.
Ahmad, Imtiaz K.; ﬁ‘m! ton, Peter A. (Dep. Chem., Queen Mary
and Westfield Coll., UK E1 4N8). J. Mol. Spectrosc. 1994,
163(1), 214-20 (Eng). The B:Z+ - X1Z+ emission spectrum of PN+

' was recorded at rotational resoln. for the 1st time. Seven intense
bands were rotationally analyzed over the 305- to 370-nm region to

b - rotational consts. of the v = 0,1, 2 and v"* = 0, 1, 2, 3 levels,
g - -? 12 t “M:l.u:uopy deconvolution procedures were nptliod to the spectra
< and gave a significant improvement in the mol. parameters detd

" Rotational perturbations were obsd. in all upper state vibrational

C.A-199Y, 120, V/©
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v 19 B1126. Sneprum Hanbonee HM3KONMEHAUMX KBAPTETHLIX
coctosumii PNt u P,*, onpepeneunme ¢ mcnonssosanmem
cnexTpockonuy obpawenns 3apsga. Energies of the lowest.
quartet states in PNt and P,*, determined using char-:
ge-inversion spectroscopy / Reid C. J. // Chem. Phys.
Lett. .— 1994 .— 229 , Ne 3 .— C. 279—284 .— Awnrn. |
OnpepeneHbl 3HeprMM HM3KONENAWMX KBAPTETHLIX 3NEKT-'
poHHbIX cocTosHWii uoHos PN+ u P,*. Buictpsie nyuku (4.
kaB) katmowos PNT wunu 'F;‘F, obpa3sylowmxca npu MOHU3a- !
UMM 3nekTpoHHbim ygpapom (100 3B) coors. napos TpUmepa:
cdoconntpunxnopupa  (P3N;Cl)  mnu  kpacHoro docdopa’
(Py), BCTynanu B p-uMM NOCNEAOBATENbHOrO OAHO3NEKTPOH-
HOro 3axsata ¢ monekynamu CS,(G) no cxemam
M*(x) 4G My)+ Gt () Mly)+Gy— M(Z)+G,* +(i')
(X, Y, Z — 23NeKTPOHHbIE COCTOSIHUA WOHOB M HEHTPanbHbIX
monekyn PN wu Py (i) wu (i') orpawator asHepreTtnueckmsi
6ananc. p-uuit; G — monekynsl CS, B OCHOBHOM 3NEKTPOH- !
wom coctoawmn X'Z;*: G,f, G,* — wuomm CS,* 8 pas-
AIMYHBIX cocrognuixl XN, AN, N, Awanusuposanacs no-

/N/g f



cTynatenbHas 3Heprus HeAUCCOUMMPOBaHHbBIX aHWOHOB, obpa-
3yIOWKMXCA NO BTOPOH CTapguu. Moka3aHo, 4TO nepsoHa4anb-
Hble KaTMOHbI nonydaloTcs B AyONeTHbIX COCTOAHMAX X u A,
a TaKKe B KBApTETHbIX COCTOAHUAX (unu rpynnax KksapTer-
HbIX COCTOSHMI) C 3Hepruen (8 3B): ans PNt 2,7440,20
(=t w ‘N); ana P, 1,96+0,15 (‘Z, “ny), 2,88+0,20
(‘A,). OueneHo CpOACTBO monekynst PN K 3NEeKTPOHY,
0,32+0,20 3B. _ . o B. M. Kosba
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121: 286906p Energies of the lowest quartet states in PN+ andi

P:*, determined using charge-inversion spectroscopy. Reid, C.!

J. (EPSRC Mass Spectrometry Service Centre, Chemistry Department, |

University of Wales Swansea, Singleton Park, Swansea, UK SA2'

8PP). Chem. Phys. Lett. 1994, 229(3), 279-84 (Eng).. Fast (4 keV) i

PN* and P3* cations, formed from 100~¢V electroionized phosphonitrilic |

chloride and phosphorus, resp., were induced to undergo sequential '

YA 5 1 T single-electron—capture reactions with CSz, and the undissociated !
Lﬂ{,/..//)w ) product anions were translational-energy analyzed. The spectra |
showed that cations were present in both the'X and A doublet states .

Q/w// ”[/w /“(. 4 and also in cne or more quartet states. For PN*, the relative term |
/’ x / energy ?if th;: quhaxtet s:._ate P(or group o:;::toﬂ was( 274 £ 0.20 eV
/) / (4Z+ and ¢II); whereas for P2+, two qu states (or groups) were

%0’ LNIL Ut 7 Sosrd with relative term,energicsof 196 & 015 eV (2, andin.) arid ;
A 2.88 £ 0.20 eV (¢Au). ese values are in agreement with recent!
%0/ L@/ ‘}y//’d/{// theor. calcns. The electron affinity of PN was found to be 0.32 :h;‘

Bl “ong  p (g,
C.A.199Y, (2], »¥ 2 ® - i 2
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23 B1165. Mudpaxpachsii ypbe-cnextp PN. The . Fourier

transform infrared spectrum of PN / Ahmad Imtiaz K.,
Hamilton Peter A. // J. Mol. Spectrosc. .— 1995 .— 169 ,
Ne 1 .— C. 286—291 .— Amnrn.

C Bbicoim paspewenuem (0,2 cm™') namepen MK- cneKTp
nornowenus monekyn PN B obnactu nonocel cbyHAaMeH-
TanbHOro nepexopa 1—0. Monekynet PN nonyvanu 8 npo—
TOUHOM paspspe uYepe3 cmecb PCl;/N,. Hauano nonockl u'
JHaUYeHUS BPALATENbHLIX MOCTORHHLIX (B CM“') ‘I323,‘IS465,E

B,==0,783714, Dy=1,089.107¢, B,=0,778165,
‘D,=1,0933-10f°. C Mcnonb3oBaHHMEM MW3BECTHBLIX JaHHLIX nNo'
ﬂ/} . Gonee Bbicokonexawmum konebatensHbiM  yposHam (v<{11)

paccuuTan cnegyrowmit Habop PABHOBECHBIX MONEKYNAPHbLIX
NOCTOAHHBIX (s cm ') w,=1336,948, w.x.=6,8958,

Woye=—6,05-1072, B, =0,7864844, @, =5,5337+107
=—7,99¢ 10—5, D,=1,0897+10=%, '3, =8,9+106~"C.,
~\ sz it SRR B M. Kosba

K. 1998 n &3
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122: 117766h The Fourier transform infrared spectrum of PN.j
Ahmad, Imtiaz K.; Hamilton, Peter A. (Department Chemistry,!
Queen Mary and Westfield College, London, UK E1 4NS). J. Mol.;
Spectrosc. 1995, 169(1), 286-91 (Eng). The IR absorption:
spectrum of the PN mol. has been recorded for the first time usin
an FTIR spectrometer. A flowing discharge of PCls and N2 was used
to produce short-lived PN mols. at room temp. in a long-path cell.!
Spectra of the fundamental transition were recorded at a nominal of,
0.02 cm! and calibrated against accurately known water vapor lines|
Z present in the background to give an abs. and relative accuracy on'
7&%{ { (,K the order of 0.0004 cm-1. The line positions measured in this work:
J were analyzed in terms of effective band consts. and combined with

yw a” , previous high-temp. microwave and IR data to produce accurate,
/LCMW, v - spectroscopic parameters for the ground state X1Z+, :

A 72 7 Lo -

e, 4 1995, 134, N10
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/ 125: 19490f CI calculations of miscellaneous spectroscopic ob-

servables for the PN X!E, AMI and 1A states. de Brouckere, G.

(Department of Physics and Astronomy, University of Amsterdam, 1018

XE Amsterdam, Neth.). Top. Mol. Organ. Eng. 1996, 14(Strategies and

Applications in Quantum Chemistry), 319-332 (Eng). For the ground

and excited electronic states (XZ, A, and 1A) of phosphorous nitride

(PN), the potential energy curves were obtained in CI calcns. The

. /..., / spectroscopic consts. and properties calcd. included: total energies, dipole :
Z ﬁz } moments, quadrupole moments, N quadrupole coupling consts., bond:
] lengths, force consts., vibrational consts., rotational consts., zero—point

X vibrational energy, elec. field gradient at the N nucleus, rotational and .

U 5 Pl vion i o
Fhuctttl »

mep- Pl O
L. 4. 1996, (28 n &
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126:284196m Towards a confirmation of theoretical predic-i

- itions of selected spectroscopic constants for the DA state of PN.
de Brouckere, Guy; Feller, David; Le Floch, Andre; Melen, Francine;’
Dubois, Iwan; Bredhol, Harald (Dep. Physics Astronomy, Univ. Amster-'
dam, 1018XE Amsterdam, Neth.). J. Phys. B: At., Mol. Opt. Phys. 1998,
29(24), 6069-6074 (Eng), Institute of Physics Publishing. Recent high—'
resoln. measurements of the A![1 — X1Z* bands in PN have provided
addnl. information about the perturbations of the low=lying A1 vibra.'
tional levels resulting from interactions with nearby valence states, The'
primary interaction arises from the DA excited state. Multireference’
configuration—interaction calens. were performed on the X1z+ Al and'
/ DA states of PN in order to gain some insight into the probable ac-'
A ) UZZ ‘ /’) curacy of theor. predicted spectroscopic consts. for the 1A state, including

T Beand T,. o e _

C.A. /997 IRE 52/
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| 124:245366f A new study of the perturbations in the Al state
of PN. Le Floch, A. C.; Melen, F.; Dubois, I.; Bredohl, H. (Depart-'
ment Physics, University Tours, F-37200 Tours, Fr.). J. Mol. Spectrosc.:
1596, 176(1), 75-84 (Eng). The AMI-X!Z* system of the PN mol. was’
recxamd. via high resoln. conventional spectroscopy, at higher rotational
J—-values than those in previous studies. Perturbations occurring in the’
AT (v = 0 to 3) levels give access to information concerning the (e3Z-,
a3, d2A, C1Z-, D1A) valence states. Of particular interest are (1) the

/ strong spin—orbit interaction between the e~ and AT (v = 2) levels,
-0//Lu M%M yielding 17 rotational energy levels of the e3Z- state, and (2) the triple:

/ crossing occurring between the Al (v4 = 3), d°A, and C22~ levels.

C 4.1996, 2 r 1¢'®
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f 134:92704u High—Resolution Fourier Transform Emission Spec-

troscopy of the B2+ (v = 0)-X2Z+ (v = 0) Transition of the PN*

Ton. Jmaio, Takashi: Tokieda, Ken; Nakashima, Yoshihiro; Tanaka,

Keiichi; ‘Tanaka, Takehiko (Department of Chemistry, Faculty of Sci-

ence, Kyushu University, Hakozaki, Higashiku, Fukuoka, Japan 812~

8581). J. Mol. Spectrosc. 2000, 204(1), 21-25 (Eng), Academic Press.

T Q - UV emission spectrum of the B2+ (v = 0)~X22* (v = 0) transition of
T\_ 0{% the PN* ion was obsd. at a resoln. of 0.05 cm~! by a Fourier transform
spectrometer. The rotational anal. led to a great improvement of

rotational consts. in the B2Z+ (v = 0) and X2+ (v = 0) states as well as

to the 1st detn. of centrifugal distortion consts. for both levels and spin—

rotation interaction const. in the X2Z* (v = 0) state. Rotational perturba-

tion in the B2Z+ (v = 0) state was obsd. (c) 2000 Academic Press., - ..

C. AR R607, 135 V.
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135: 247470m Energetics of NP and NB complexes in silicon.
Zavodinsky, V. G.; Visikovski, A. V.; Kuyanov, I. A. (Institute for
Automation, Russia Far Eastern State University, Vladivostok, Russia
69022). Comput. Mater. Sci. 2001, 21(4), 505-508 (Eng), Elsevier Sci-
ence B.V. The authors studied the energetics and electronic structures
of NB and NP complexes using the ab initio HF and LDA and AM1
semiempirical methods. These complexes were elec. inactive. The forma-
tion energies were 1.6 eV for the NB coupling and 2.4 eV for the NP
pairing. The N-P and N-B interat. equil. distances are about 3.5 A for
both complexes. ) 3 )

A

C./ 2soq 135, NFE.



