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/667' LUK, 93: 192477a . An SCF and MCSCF descr!pti
» 90 . cription of v

&féf states of magnesium oxide. Bnuschlwhle,r. C. w‘,“ﬁ}?‘"s’i{‘“
/ D. M.; Yarkony, D. R, (Langley Res. Cent,, NASA, Ham ::r.
/a , VA 23665 USA), J. Chem. Phys. 1980, 73(6), 2867'—70 ( n,
gy VA 20665 LAk CH" wave funciions for ‘the low-lying 315+ aag
™ r~ 311 states of MgO are presented and discussed. A v"[?d
D, CEE7 description . of these states 18 possible if the 3Z+ and 311 iable
are treated at the SCF level, and if the 112+ and 213+ smz:‘gs
. e

treated with a limited MC-SCF exnansinn— - Yo

g, 9. 158897 v Zd ®




Czywaéie 70450

A 44100; Onucanne meromanu CCIT n MK CcCn HH3KO-
\ Jexawmx coctosmuit MgO. An SCF and MCSCF descrip- |

b fion of the low-lying ~states of MgO. Bausch.
icher. C. W, Jr, Silver D. M, Yarkony D,
«J. Chem. Phys.», 1980, 73, Ne 6, 2867—2870 (anra)
Mertonom CCIT 1 Muorokongurypau. merononm CCn
~ (MK CCII) paccuntans MOTCHL. KPHUBLIC HH3KOMCKawyy
Vﬁ// ﬂ) 218 ¢JICKTPOHHLIX  cocTosimit MW+ 1 I3[ jaq MOMeRyay
.“MgO. Basic-cocTosin 113 ABYX3KCMOHEHTHOrO HaGo a cas-
~“reposcknx AO ¢ noGasieniie MOMIAPHIAUHONHLIX * -y,
Meronom MK CCIIT ncnoab3osan aas pacuera COCTORNNj
13+ n 33+, pas KoTopulx HIMCCTCSl CliibHOE B3anMozeficr.
BHC. HCCKObKHX  Koudurypawiii. [Moayuennpe 3Hayenpg
sHepritit TCPMOB H PABHOBECHLIC MCIKBSACPHBIC Paccrosyyg
cocrostunit X'3+, W3I1 u 218+ xopowo COIVIaCYIOTes ¢ 3.
nepHMeHTanpnbIMH,  Oag coctosmusa 3%+ CIIEKTPOCKomy

¢ //‘&X//Vg';&nocrommuc mo;yucust smepsme. . A Hevenryoq
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8B33. OnucanHe HH3KOAEKAWMX COCTOSHMA Mgdgg 0
pamkax — meronos  CCl u MK CCIL . Bay-
schlicher C. W, Jr, Silver D. M, Yarko.
ny D. R. An SCF and MCSCF description of the low.
lying states of MgO. «J. Chem. Phys.», 1980, 73, N 6
2867—2870 (aura.) .

B obnacti  MeXBAMEPHHIX . pacCTOAHMIL oT- 3 po
3,9 ar. en. paccunTaHHl 3HEPIHH COCTOSHHUIY 138+ » 1
sosiekynst MgO. Bruncienuss Bemosneny MHOTOKOHHTy. -
pau. meronom CCIT (MK CCIT) . aast coctommmiy 13+ "
serogom CCIT nnst cocrosmuit 33+, 13[] Henonbsosayye
OZHOKOH(HIypal. MOAXOAA IJIS COCTOSIHII 3T+ oy 13]]
apYMCHTHPOBAHO TeM, UTO MOTCHUHAJIbHKE KpHBHe HH3Mx
COCTOSIHHI BHYTPH KaXIO0ro G/0Ka CHMMeTpii 3Heprery-
MCCKH XOPOWIO OTAC/EHH OT KPHBHX BO3GYIKJeHnix co-
crostHuit. Basnc cocrasnen ns ABYX3KCNOHEHTHOro natopa
caeffTCpOBCKHX  opOuTajeil ¢ noGaBJieHHHeM Tnonspuzay
¢-umit. OT™eueHo, OAHAKO, UTO MISt Komy, OMICanny pq-
TEHUHAJbHBIX KPHBHIX B 6asHC Heo6Xomumo A06aBHTh Rud
¢ysure d-opGuramu na Mg. Iposegenn OLIeHKH cnexrpo:
CKOMHY. MOCTOAHHMLIX VIt CBA3AHHHX COCTOSIIL MgO
lana CpaBHHTeJbHAs HHTepnperaumus MO MoOJekynr Mg
i BeO (pacuernt BeO BHNOMHeHH panee noMolbly 1oy
e MeTOAHKH). A. B. Heuy\m:
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Mg 0 D

2351048,  Hccae/onaine paBHOBECHA B MIaMtiax ag

@ ly ) METOR OMpe/eeHHs JNCprutit NHCCOUHAMH KHCI0POACOep.
KAUHX COCAMECHHN IUEA0YHO-3EMEABHbIX METANI08, Beo.

asep B. H, JleGenena I:I. JI, Kpacuos K, ¢,

Typsuu Jl B, Craposoiiton E. M. 3.5 By

Cao mkona. [Ipiverelie Mar, METOAOB U OMHCAMNS i py,
@3.-XHM.  PABHOBCCHIH, Hosocubupek, 1980 T :

€3, '10:{.[
. 9». Homocu6upck, 1980, 180—184
5{% \ Ha 0CHOBAMIME CPABHCIHHS BLIYHCI. DABHOBECHHX gy,
" Huit mapu. 1aBJI. aTOMO3 H (p) n p, n3mepennmx MeTozgy
. Li/LiOH nsyuens: paniuoBeciisi B TIPOAYKTAX ropekis (y

’i OnpeJ.C:ICHbI SHCPTHH  AHCCOLHALIH D KHCJ'[opo;lcOle A‘-

nutx CCCMHEHH 1eq.-3eM. MeTamios. HMcenoabsyemyn .

CJO onpesedteinis - D Tenonhie 3 deKTH p-1Hit M'*'O2=MO+'(?_
M+HO== (OH)2+2H 3¢ M+H2O=MO+H2 ane;m.,t'

-3 HB 13 T-pHON 3aBHCHMOCTH KOHCTAHT DABHOBeCHS, [[oo

874, D[Mg(OH)| = 1847 ol
X. 7980 nd3 :gg?ml).(_émoé,rgs)gge.::iﬁ%ﬁk; 5! i)~
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! ONOB  MOJeKyay
1| 3JCKTPOHHBIX {‘fg’ﬁxann A, Ky3zg.
204. Cuab U. A, Kysue H CMCKTPOCKOMHgs,
4 1 CBATKHH J HU. I1. «Ontika
MgO. JTcitxo W ' )
3 Bl CHJIH -3¢k
KOB 10. g‘o,l 26—29 6a ornpeaesen e
0,48, Ne 1, apuas Tpy CHCTEM M OlieHeyy
1980, ycTaHoBKe YA (Sc) A Tpex MEL MOTEKYIH o)
P,l::mx nepexonoﬂnm oaHoit C“;T‘é‘nnmmax HMEIOT .
of annna aTOMHBI 08, ClZ-—i
Xussg TP 1 Se B : 500,008,
:[caprmm. Blla‘lﬁ*l::i“y: BS—X!'Z 0,0
4 10 BeJ
nylomy

IE—AM <030
9. DIA—A'I 0,065+0,014, B < TS3loMe
012, L -
EBsADLs, T

A
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V27A

F z 92 138693 p Strengths of clcclrm} transitions ofn maznesium
v/‘// oxide molecule, Svyatkin, I. A Kuznetsova, 1, A Kuzyakmn
4 Yu, Ya Loiko, 1, 1, (UISSI), Opy, Speltrosh:, 1980, 4801
/ =60 (Kuse),  With a shoek tuhq Wrnngement (). i‘lm'ln.“'
transition strengths (S:) were detd, for 3 Systems ang th, Upper
limit evaluated for 1 system of Mg0. Mg Was introdyceq i
siwek tube in the form m‘.mctnl powder op oxide nlong with 0, or
j mixts. with Ar in ratjos of 13!,_1::}, 1:9 ag 80 un(f 100 tory, Valueq
i of 8¢ in at. units were: Bix-X\1y O.QOO £ 0.0gb. Cl.‘,‘--Aq 0.0

/gcr £ 0.012, Dia-A1]1 0.0_@5_3‘- 0.014, ]31.‘.,—7.4_1_41_L<_;‘i§):“

~
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. 10053. O nuskomexaumux coctosuuax MgO. 4o

Pn the low-lying states of MgO. 1I. Bauschlicher.

Charles W, Jr, Lengsfield Byron H, 1

‘Silver David M, Yarkony David R. «J. Chen.

/Phys.», 1981, 74, Ne 4, 2379—2383 (aura.)

B MHOrOKOHGHIYpauHOHHOM mpubmixenni CCII MK

CCIT)+ KB paccuiiTanbl NOTCHIL KPHBHE H CEXTPocKonpuy

napaMeTpsl ACCATH HH3WIHX CHHLJCTHHIX M TPHIIETHHX cq.

‘crostnmit Mostekyant MgO. Ha nepsom sTane npoussopupey
.’pacue'r B TOJHOM BaJIeHTHOM npHOmHxKeHnn MK CCI1, noc-'

l/é/r - Jle yero OTGHpaJHChL KOH(Hrypauuu, naioutie HanGONbIy R
BKnaj B BOJH. ¢-mmio. B 6asice sTHX KoHburypanui npo-
ussomuncst pacuer MetogoM MK CCIT+KB. Takoj noxxoy
ofecreynBaeT OAWHAKOBOC KAueCTBO DACUeTa jng pyy

- 3IeKTPOHHBIX COCTOAHHH. Pe3ysbTaTH Pacyetos. naxopgres
B XOpOLIEM (COTNaCHH g{f;{;gfgwg:iu:g\é}l gﬁ;i"“’“e’m oy

apec JKCNCPHM ‘ lieroc
iﬁ A D (Te8272 v, Re=1791 A). 1 p -
\

Bauschlicher C. W. et al. «J. Chem. Phys.», 11'930', SI\;;
ab/0.199]

o867 . - B M Bavanopggy
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. 920 B16. O uu3konexauwux cocrosuuax MgO. II. Ba.
uschlicher Jr. Charles W, Lemgsfield 1,

Byron H, Silver David M, YarkonyDavidR,

On the low:lying states of MgO. II. «J. Chem. Phys,

‘1981, 74, Ne 4, 2379—2383 (aura.): ¥

Pance mposeaenHoe, ncenenosanne MgO (coobut. 1 cy

P)KXnuw, 1981, 8533) paciinpeno BBeeHHeM NpH pacuere

10 HM3MHX COCTOSIHHIl MHOTOKOHGHTypall. Mertoma CCIY

{MK CCII). Hcnonb3osaH ABYX3KCIONCHTHE Ga3uc op.

r C{) ! Guraneii CACHTEPOBCKOTO THNA C JOTIOAHHTENBHHMHE Mong.
L/‘// 7 ¢ pusal. Q-UHAMH (6asuc MaxJluna u VownMHHN geq
/ Af-p-umit m C no6asounofi 3s-¢-uneit Ha Mg). Tlpy o,
JebHBIX MCKDSACPHBIX PaACCTOTHUSAX R nposeneny pac.

yeTH B PaMKax MeToAa MK CCII ¢ nonnuM yyeroy iy

nelTHBIX OpGHTasCil, UTO TO3BONHIO MPOBECTH Naee 016,

JICXOMHBIX KOH(HIYpalHi (K) s mocnen, ,pacquP

MCTOZ0M - KOH(UIYpall. B3aNMOACHCTBHA ¢ 2

YHCTOM pee
ofHO- 1 ABYXKpaTHO po3Gyxaennux K¢ (c 3aM0p°)Ke}{)E

HBIM OCTOBOM). [puseacuer K¢, Hcnomp3oBannue g
pacuera COCTORHMIT KaXKA0ro THNA CHMMETDIH (188 13
N.20.19%] i

g




H ‘"-3A). BLIYHCS. 3HGPreTHY. TOUKH HA NOTCHUHAABHON KPH:
‘BOH anst Kaxporo cocrosiuna (3,2<R<<4,0 art. en.), Be-
JHYHHY Te, R., w. 1 B,, onpeseicHHble B paMKax Npole-
Aypst lauxsma. Bennunnn R, cornacyiorcst ¢ HMEIOUHMH-
CA SKCmepHM. JdaHHBIMH. B npegenax 0,03 A, a BeIHUHHE
T, (meron KoH$urypau. B3anMojeiicTBHS) —B Npesenax
800 cM~! (makcnM. ownbka — aas A'S+-cocrosuus). Oco-
,00 OTMeuCH MHOrOKOHGUrypal. XapakTep ABYX ~HH3UIHX:
cocrosiunil Tuma !Z+. [Ias 3KCMEpHMEHTAAbHO HEHCCIen0-
‘BanHOro coctosiuus . b3T+ mpenckasano T,=8300 em~'
R.=1,79 A. OGcynenbl OCHOBHEIC HCTOYHHKH OWHGOK MO-
JAyueHubX cnektpockomyy, nocrosunux. H. @. Crenauob

Na.
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1.
Silver, David M.; Yurkouy, David S H
23665 USA). o Chem. Phys, 1981, . 7.4(4), 247983
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127723} Oun the lo\w'/'-‘l;i—x;iz-;i{{tl-a,of magnesiu
Bauschlicher, Charles W., Jr.;

Lengsfield, Byron I;fuldl? :
R. (ICASE, ampton, VA -

{Ing),

By using o double zeta slu.x p-)ldn/.utiou busis et of Slater :

orbitals, full -valeace MSC \
the Jow=lying electronic states of MgO. The HIT 4

huve

sructruscupig unal. of the potential curves indicate
shapes are in reasonable agreement with th,

M' ’(M‘ results. . . ..
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BOJHOBAA  yHKuus
5 113, M}l::; ggo;;g’;';ygﬁ‘;"‘,’,"',';gmelmmx co;:_romuflﬁ.f
caMO'comfa'c%[;?ltion sclf-consistent-field wavefujlc 1ons.?1:
Muiticon l%t Bauschlicher C.. W, .Jr, s§;j :
excited . states. kony D. R. «Lect. Notes Chem.», 193],
ver D. M, Sé?orup Eval. Electron. Energy Matrn; Elem.:
o5 Ly Workshop, 1979, 136—142 (anra)
Unilary y GH:II) MIHOroKOHdHIypal. npouesypa CaMOCOl‘ﬂaj
opantors mors (MKCCID, " st ™ P
n- COBaHHOIO TOMA oA e3 o My;
‘L(”/ npHHLHIA, Bupax;g;:::.Ogyo-u:lcxpMKgCH. A_.nropxm;t él;nmg:
Bp”n;mgla.ri? ﬂ;l;qemm snel('rpon]}&)é(OCTKpoyTlngfﬁHHepna_xomm
8058/ 3 OSIHHIT MOJIEKYJIB ! CCI. U
';uz;.{ef{;;f;l:gclpﬂKTOB“'” b JPOChe METons B. B. Poccixuy

go 1943, 15,5 @




M et

) 1351289,  HM3yueHne XeMHIIOMHHECUEHUMH  peakuuu
,0.c Mg(!S) u-Mg(®P). Bourguignon B, Ros-.
tas J, Taieb G. Study of the chemiluminescence of
the Mg!S) and Mg(®P)+NgO reaction. «Ber. Hahn—.
Meitner — Inst.. Kernforsch. Berlin», 1981, Ne 362, 79

CIWM UL (anrn) : T -

Peakuust MeracTaGuabibix atoMoB Mg 3P ¢ N,O npy.
BOANT K HHTENCHBIOI XeMumoMunecuenunn MgO (nepe.
Xoin _BIZ+—>X!5+ F=ANT w d*A=asll); no-pupy.
MoMy, HMelHo mpuMecn Mg 3P orserc
nge MgO B niamenax Mg+N0.

TBEHHEI 34 Hemycka-
.. __.____P.B

V. 2898, 18 /73
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97: 171457m Theoretical studies of metal oxides, Delg
Alex (Harvard Coll. Obs., Cambridge, MA USA).

armq
Report a5
AFOSR-TR-82-0159; Order No. AD-A112402, 15 e‘w "811.

Avail. NTIS. From Gov. Rep. Announce, Index (U 8) )
82(15), 2982. Detailed calcns, were carried out of the
W% . energy curves of the low-lying singlet and triplet su‘e.":‘”&o

and the elec. dipole transition moments between the ,
obtained. By using the results, a comprehensive anal, Werg
a Wm line data is possible and the mechanisms by which d
dissocd. by photons can be identified. Preliminary s, 5, i
a radiative lifetime of 2.1 X 1078 for the BIE+ gtute and. of 23?1
* 104 s for the Al state. Some calcns..on Mg_O* Were made, ¢
o ignization potential for MgO of 7.9 eV is predic - Ay
COML LAY,
AN /4 ©
(4 /%7, itz, e
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21 B162 MHen.  OnpepenennHe ONTHYECKHX  IHAaMeTpoB
coynapenns mojekyast MgO. Xpamomsa O. . «Mare-
puann Koud. Momox. yueHbX, nocsauml. 225-netuio MTY,
4. 1». M., 1981, 121—125, Gu6morp. 4 ma3s. (Pyxomucs
gen. 8 BUHUTU 26 soust 1981 r., Ne 3167—8]i Hen.)

Onpeneseibl ONTHY. JHAMETPHl COYNAPeHHS  MOJeKyam

>Mg0 M0 '3J1eKTPOHHO-KO.1e6aTeIbHOMY cnex‘f'py i(nepexon

B'2—X’2)0mg0-0",0Mg0-0, OMgO_ar, 3HAUCHHS  K-pix
paBHbl, COOTB.: 10,1+0,5, 13,6%+0,5, 13,0:3_-0,5 (A). Ias
onpefesenis IHPHH CHEKTPAJIbHLIX JHHHI HCIONb30Bana
nporpaMMa pacueTa napaMeTpOB CNCKTPA HA OCHOBE 3Kc-
nepHMEHTaTbHO H3MEePeHHLIX 3HAUEHHH  HHTEHCHBIIOCTH,
- <= o e~ AsTopedepar

X.4/.198/
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95: 86415k Oxidation of transition-metal cations in the
gas phase. Oxygen bond dissociation encrgies and formation
of an excited-state product. Kappes, Manfred M Staley,.
Ralph H. (Dep. Chem., Massachusetts Inst. Technol., Cambrigce,
MA 02139 USA). J. Phys. Chem. 1981, 85(8), 942-4 (Eps)t
Gas-phase studies are reported of O atom transfer from various '
oxidants to transition metal cations by ICR spectroscopy, '
Observation of these reactions is used to establish upper and |
lower 8x)m'tsF forMm(e)tnl \olgdc—l\cra%on é)ogd (i}saocn. energies, -
D(M+-0). For MgO+, . AlO*, MnO+, CoO* NiO+, CuQO+
,xgo+ the results bmcm'D(NF:O) Eﬁvcc\n‘%.?m' fsg
%mﬁnol. For V+ and Fe+ the results also bracket the bond
energy in relatively narrow ranges: D(V+-0) = 135 = 15
keal/mol and D(Fe*-0) = 101 £ 18 kcal/mol. Naw Upper |
and/or lower limits are established for some of the other metal -
cations studied. The VO* produced by reaction of V+ wih N-0
reacts with Hz or CHq to give VOH*. However, when VO+ i
produced by reaction of V+ with Oz, D(0-0) = 119.2 keal/mo)
the reaction to give VOH* does not occur. _These results SUggest -
that the VO+ product of the reaction of V+ and N.Q is an
excited-state species with a lifetime at least as long as t‘ho
reaction time which is as long as about 150 my in these OXpts
Similar behavior is seen with TiO+, =,

CRIGS!, DS N/O . : T
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9 {112,  OHeprus AMCCOUHALUMH ABYXATOMHBIX MoJekya, |
.Dissociation . energy of diatomic molecules. Ram3j. ]

,krlshna Rao T. V., Ramakrishna Reddy R |

= «J. Quant. Spectrosc. and Radiat. Transfcr» 1981 |
C ;) A Ne 3, 295—298 (anr.1.) i
T C Hcmosb30BaHIEM TIOTEHLL. Q)mm Szoke S. et al Can, !
‘«J. Phys.», 1968, 46, 2563) 3 JHTePaTYPHBIX RAHHLIX no .
CMEKTPaNbHBLIM MapaMeTpaM M  3JIEKTPOOTPHUATEbHOCTY |

.ATOMOB BBIYHCJCHLI SHEPruH JHCCOUHAUHH OJas MOJICKyﬂ _
Mg0O,_Ca0, SrO, Not+, Oz, Hgt, Jot. ;

e

—r—r T T 7
&8 K7
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96: 58112m On tho corrclation between electronegativity

and molccular parameters. Rao, T. V. Ramakrishna; Naidu,

G. T.; Reddy, R. Ramakrishna (Dep. Phys., Sri Venkateswara

Univ,, Anantapur, 515003 India). Acta Chim. Acad. Sei. Hung.

1981, 108(1), 26-30 (Eng). The mean electronegativities which

aro satisfactory approxas, for the equalized ones ean bo brought

X into a closo corrolation with the simplest mol, parametors, The
force consta. of diat. mols, MyO, CaO, 310, 8i0, SIS, 10, NOv,

W Mm? P+s, S0, ScO and TeQ or of simple isolated bonds can be
J expressea Dy means of the cqualized electronegativities, bond

orders, bond strengths and interat. distances. The performance

ZK . of the Lennard-Jones parameters was tested with the potential’
/) . / function proposed by S. Szoke (1950) in calcg. wexe and ae, and
found to_be excellent. The role of the electronegativity in

constructing the potential energy functions proves the validity of

the assumption that there is a close connection between

0 electronegativity and,,thc‘cwyr relations of the mols. .~

CA- 1984, 96, wE
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) 5B51108. - Hccaenosannst ra3oa3noil XHMHH HOHA ‘Mar-
\Hs MeTo/AOM mocaecseuenus B notoke. Rowe B. R, Fa-
hey D. W, Ferguson E. E, Fehsenfeld F. C.
Flowing afterflow studies of gas phase _magnesium jon:

Phys.», 1981, 75, Ne 7, 3325—3328 "

chemistry. «J. Chem.
ﬁ ! (anra.) o
D) MeTooM ToC/TecBeueHHs B NOTOKE HCC/AEAOBAHA KHHET- |
,\iz p-witit nonos Mg+, MgO+, MgOH+, MgOD*, 1 MgCl+,
.C\JeliTPaJbHLIMH MOJICKYJaMH TpH T-pe 300 K. Hcnosb3o-:
BAJOCH ABa MeTOJa noayuenust HOHOB. B 1-M noust Mg+ u
MgO+ oﬁfasonbm'ammb 13 mepB. HOHOB MgZ+ mpH p-umsx:
¢ O;: Mg+ 4+0,>Mgt+0t 1 Ot 1 Mg—>MgO++0.
DTHM METONOM H3yueHa KHHETHKA H H3MepeHbl KOHCTaHTHL.

F ckopocti (k B cm®/c) p-unit MgO*+ ¢ CO (3,2-10-19),
NO (4,3:10-19), O; (8-10-9), Nz (<1-107'%), DO (1,3.,

.10-9), Bo BTopom Meroge HoHbl Mgt monyuami ¢ mo-
MOLIBIO CCICKTHBHOj HOHHON CcTpyenoit TpyOul. Belan H3y-
CCJICKTHBHOI{ HOHHOHM CTPYCBOH_TPyDDLL DBIMH H3y-;

X./988, 49, NE . Haoipat



wennt p-uun Mgt ¢ O3 (k=7-10-19, N,O I(<5-107%),
HNO; (5,8-10-19), H,0, (1,3-10-9), Cl, (4,4-10-1°), CCl4
(8,7-10-19), u Brp (2,5-10-1°). iMccnenoBaHbl TaKk:Ke p-LHH
MEOH+ ¢ 'HNO; (k=44-10-19), MgOH+-4H,0 ¢ HNC|
(2,8:10-19) n MgCl+ ¢ CCl, (4,9-10-'°) 1 HNO;s (5,8-‘[

!

++10-19),. YCTaHOBICHO, YTO 3HEPIHs anccounauny MgO+:
:1,1<D(MgO+)<3,1 3B, nvrel 7T wonn3aumi__ Mg-

(OH).<10,2:0,6 3B. a "sutajbnua’ 0Opasopalliis CCL*:
AR <284 1<1<a.1_/_:\1_qnb.,,..’———-———"’ﬁ.“l‘.._EIecKuc.'

My (0A): (7)
L,Cé@f A/qf @jy
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97: 115493h Determination of oscillator strength of electron
transitions of a series of molecules of slightly volatile
compounds formed behind a shock wave front. Svyatkin, I,
A. (Fac. Chem., Moscow State Univ., Moscow, USSR). Deposited
Doc. 1981, VINITI 3167-81, 110-12 (Russ). Avail. VINITI.
The oscillator strengths for various energy level transitions of
slightly volatile compds. (MgO, Ca0O, MgH) were detd. by

spectrophotometric measurement of their concn. in gas phase

behind a shock wave front. S

A /1984, 9% &1y




(/(/{?0 9( 165074f Laser induced fluorescence of magnesium

oxide. Taicb, G. (Lab. Photophys. Mol., Univ. Paris-Sud, 91405 |

Orsay, Ir.). J. Phys. (Orsay, Fr.) 1981, 42(4), 537-40 (Eng). .

The reaction of Mg in its 3 3P metastable state with N20 was *

studied by lasezinduced fluorescence (LIF) using an Ar+ laser.

The a 31T state was detected, and a chemiluminescence due to -

d3A — ¢ 311 BiS — X1X+ — A 11 transitions obsd. A strong !
("uy /e \ continuum is emitted in the visible when some Ar+ laser lines are

"l _used, together with discrete emissiona.. :

“é vé(‘fu%//ug N
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- /T8 %
) 6 B13. dueprus puccounauun MgO, The dissociation’

energy of MgO. Bauschlicher Charles W, Jr,
Lengsfield Byron H, III Liu Bowen. «.

Chem. Phys.», 1982, 77, Ne 8, 4084—4087 (aurs.) ‘

Metonamu CCIT MO JIKAO n kondiurypau. Bzaumofei-

ctest (KB) paccunrana sneprus aucconnauun () more-

xyast MgO B cocrosmmm  @®ll. Henonssosanst  Gasic
C/IeiTePOBCKHX 1 CTPYNMHPOBANHLIX TayCCOBHIX G-l ¢

. _y4eTOM Pa3HYHHX KoMOnHauuit noaspnsam. 3d-_u 4f-
Z‘/] % G-unit wa atomax Mg u O. Ilpu mocrpoemii Kougury-
/ 0) ‘pau. Gasuca- yuTeHB BCE OAHO- H JBYXJICKTPONHbIE BO3-
Gyxnennss B npoctpancrse Banentusix MO, nonyuennmx

merogoM CCIT MO JIKAO. Bknax 9eTHPCX3JEKTPOHHEIX

BO3GY KICHHIT B TOJHblE SHEPrHH MOJEKYJ, aTOMOB M Ho-

HoB omennBancs mo ¢-ne Jasuacona. 3navenne DI Bu-

YHCJCHO KaK MO Pa3HOCTH JHEPTHA aTOMOB M MOJEKYJH

NpH  PABHOBECHOM MeKDbAACPHOM pacCTOTHHN R, : Do (a®ll) =
=E(Mg)+E(0)—E(MgO, Re), TaK R N0 pasuocty moa-

N./583, 19, v6



HBIX SHEPrHit HOHOB C y4eTOM H3BECTHBIX BEJHUHH NOTEH—
yuana nonnsauun (TTH) aToMa Mg H CPOACTBA K 3JICKT-]
pouy" (C3) artoma O: De(a3II)=E(Mg*)+E(O")—-»:
EMgO, R.)—IIH (Mg) +C3(0). C yyeTOM TI0/y4eHHOTOs
anayenns De(a’Il) onpeneiena pesnunHa DJL MOJEKyJ L
MgO B OCHOBHOM COCTOAHHH Xi3+, HanGojee TOYHOE
snpayenne De(YZ+) cocTaBHIO 2,654:0,16 3B, uTO YKa3bl-
‘BaeT Ha CylieCTBeHHOC 3aBHIICHHE pesnunnn DI, onpene-:
JICHHOiT SKCMEPHMEHTAJILHO (=~35—43 3B). K. A. Tomnoab,

—_—
CHHSA
~—
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3’122, dueprus . muccounaunn MgO. The dissociati-
onenergy of MgO. BaufSchificher Charles W.Jr,
Lengsfield Byron H, II], Liu Bowen. «J,
Chem. Phys.», 1982, 77, Ne 8, 4084—4087 (aurax.)
OrpaHHUCHHBIM MCTOXOM KOHQHIypau. B3aHMOZACHCTBHA
C YYeTOM BCCX OMIOKPATHBIX H ABYKPATHBIX® BO3OYKAEHHIT
¢ BasenTHblX MO paccunTana NOJHAst SHEPrisi MOJICKYJH
@ i MgO B anekrponnom cocrosnui all, a Takxe “sHeprun
o)

aroMublx nonoB Mg+ u O~. Ha ocHOBe NOJYyYEHHEIX 3Hep-
riit M sKcmepuM. sueprun- nepexopa X'Z+—a’ll uaiinena
sneprust guccounauun. MgO B OCHOBHOM 3JICKTPOHHOM cO-:
cTosinuy, cocraBupuas 2,65+0,16 3B (sKcnepuM. suauenie
3,5—4,3 3B). HaGop MO reunepupoBajcs 1a CTaHH pac-
yeroB CCIT B Gasncax CJ3TEPOBCKHX opGuraseit (8s6p-’
3d1f) na Mg n (7s5p3dlf) ma O_u rayccoBhIX  d-uuit
(1259p12d6f/8s6pdd2f) -na Mg W (11s7p9d3f/6s4p3d1f):
na O. Pe3ay/bTaTH, MoJyyeHHbIC B C/9TCPOBCKOM I raycco-;

90 1983 15, N3




BoM Ga3ucax, npaxchcxn copnamator. Ilpu pacuerax
KOpPE/IALHONHOIT SNEPrii HCMOJb30BANACh TOMpaBKa Ha-
BHIACOHA AJs yueTa BKJala qublpexxpaTuo BO30Yy2KACH-:
HBIX xonq)nrypaum( A, 1. Jlementben



" Omicce 504 /985
Mp? Ominuee. 75558

* Y70 188471 The dissociation encrgy of magnesium oxide,

Bauschlicher, Charles W., Jr.; Lengstield, Byron H., IlI; Liu,

Bowen (Plyatomics Res., Mountain View, CA 94043 USA).

Ciwem. Phys. 19582, 77(3), 1084-7 (Eng). Ab initio Cl calens. on

MsO(ad1l) yield a best est. for the dissocn. energy of MgQ

(X1¥+) of 2.65 % 0.16 eV, indicating all available exptl. values'

{3.5-4.3 eV) are too high. The CI culens., including all single and

double replacements from the RHF v.vave.funcgi(ms' were:

performed using large STO and contracted GTO basis sets with'

Vo at least four sets of polarization functions. The best value of the
/ dis<ocn. energy was computed wl_tl} respect to Mg* + Q- ang’
then cor. by tne expil. eiectron aftinity and ionization potential, '

o4 1984, g7wis @
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22 51223. H3ayuenne  XEMHJIOMHHCCUCHUHH  peakuuu
Mg('S) u Mg(®P)+N.0. Bourguignon B, Ro-
stas J, Taieb G. Study of the chemiluminescence of-
the Mg(!S) and Mg(®P) +N;O reaction. «Ber. Bunsenges. .
Phys. Chem.», 1982, 86, Ne 5, 481 (ditra.)

I1aMepenbl CHEKTPHI_ XeMiLTIOMUNCCUCHIUNH, BO3HIKAIOLLeli |
npu Bp3anMofeiicTBuil narpeTslx napos Marius ¢ N,O p-
cTpye. XCMIJIOMHICCUENLsT CBSI3aHA € TepexXoaMu !
BIS+—X'3+, BIS+—A'l n d*A—a®ll  MoJekyanl MgO.
IToka3aHo, YTO 3JEeKTPOHHOBO3OYXKACHHEIE MOJ !
06pa3yloTCsl MpH P-UHH MeTacTaGiIbHEIX aToMOB Mg(3P),
¢ N;O. Ouenounble 3l1auchisi BPallaTeJbHON- H KoleGaTenp-
Hoit T-p Ads cocTosuus B+, mosmyueHHHe myTeMm cpasie-
HHSL DKCTEPUM. H MOJCABLHOTO CHEKTPOB, - PaBHBl cOoTg,:

________ o B. M Kos6a
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[ 97: 30743q Laser fl:orescence study of magnesium oxide:

formed from atomic magnesium(3s3psP?) + diatomic oxygen

and nitrous oxide under single-collision conditions. Dagdi ian,

Paul J. (Dep. Chem., Johns Hopkins Univ., Baltimore, i{D-

21218 USA). J. Chem. Ph{;’ 1982, 76(11), 6376-84 (Eng).,

The reactions of metastable Mg(3s3p3P0) atoms with Oz and N,Q'

W/‘UM N, were investigated under single-collision conditions by the
/ %/ laser-fluorescence technique. The MgO reaction product was'
detected in the ground X1+ and low-lying a3I1 and Anjy:

W’ [3 electronic states. The relative populations in the 1st ¢
: - vibrational levels of X1Z+ and a rotational temp. characterizing
the rotational distribution in v = 0 were detd. from B-¥

excitation spectra. The relative rates of formation for the X134

a3ll, and AUl states were obtained by comgmison of integrated

fluorescence intensities in the B-X, d-a, and D-A band systems,

For both reactions, little of the reaction exoergicity is channeled

into MgO electronic or vibrational-rotational energy. The

dynamics of these reactions are discussed and are contrasteq'

with those of the homvoloaous Ca and Sr reactions. . {

G/A‘/ggz/ _‘Z% /\/9'
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- 8 1139. Hcnonn3onanie mnpoueaypsl ycpemmenns 1o,

octostusim B Metone MK CCIL. Tpumenenne - nas pacue-

a M3Jy4aTeJbHBIX MEPEXON0B B __jMéQ_NUse of the state-!

averaged MCSCF procedure. pplication to radiative:

transitions in MgO. Diffenderier Randall N,

Yarkony David R. «J. Phys. Chem.», 1982, 86,

Ne 26, 5098—5105 (anra.) . ,

y Tlpomemypa ycpexuenns MO no HeCKOJMBbKIA 3MeKTPOH- |

HbIM COCTOSIHHSAM HCNO/b30BAaHA B ' PAacyeraXx MHOIOKON--

+ GQurypau. meropom CCIT (MK CCII)  norenunanbirx |

Jl” [/ /90 ) KPHBHIX, CNICKTDOCKOMIY. MOCTOSHNBIX, IHNIOMBUEX MOMeH- |
] TOB 3JEKTPOHHBIX cocTosummt X'Z+(11S+) i Q13+ MOJIeKy-
ant MgO, a raxkxe aas pacyera BeposTHOCTell nepexonos:

MexAy HuMiu. Basuc BKa04anm naGopH c13Tepomcki op-I
Guraneit — (7s5p2d) ma atome Mg u (555p2d) ua aTo-|

me O. PacyeTsl npoBoaHJICH AJs MEXBANCPHOrO paccros-|

HHs, Menspilerocs B paitone or 3,0 wo 3,7 ar. en. ¢ wa-'

rom 0,1 ar. ex. BeposrHocTH nepexonos_paccunthipamics.

kB, 1983, /8, ~E

—_




Ha BOJH. (-IMSIX, TOJYUCHHHIX METOZOM  Konpurypail.
B3anMojeicTBlsa B Gasnce MO, crenepHpOBaHHBIX Ha CTa-!
nmn MK CCIL. Tlpopenenible HCCAEIOBAHHS CXOAMMOCTIL |
utepauuit MK CCII, nokasanu, uto B cjlydac ycpeaHeHHs
MO no cocrosiusim 113+ 1 23+ monmekyasl MgO urepa-:
IHH CXOAATCS JIHUIb TPH YCAOBHH OAHOBDPCMEHHOIO Bapbi-
POBaHUsT BCEX napamerpoa (byxmunoﬂana 3}(eprml
____A. M. NemeHtbeB
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4 B1027. Plccm?z%maunc MCTOAOM  s1a3epHoif dayopec),
ugHunn  MgO, - o0pa3sywoumerocs . g YCJAOBHSX  eAHHHuNbIX |
LTOJKHOBEHHIT B peakuuax - Mg (3s3p3P%) 4.0, y N:O. La-;
ser fluorescence study of MgO formed from Mg-.
(353p*P%) 40, and N,O under single-collision'conditions.
Dagdigian Paul J. «J, Chem. = Phys.», 1982, 7s,:
Ne 11, 5375—5384 (anra.) 3 L g

SuepretHka u auHamuka PCAKIUHI MeTacTaGuabuiix atg-:

MoB Mg (3s3p°P% ¢ O, u N,O HCCACRYIOTCA 1O cnekTpan |
f/lﬂ W J1a3CPHO-HHAYLUHPOBANHOI (uyopecueny iy Mosekyn MgO,
00pasyiomHuXCst B yKa3aHHBIX P-UHAX B pexnMme egminy- .
HBIX CTOJIKHOBGHHI NPH paccestHHH  aTOMHoro nyyka na

MHUCHI MOJIcK. rasa. B Kkay-Be ncToumpka ny4uka Mera-'
CTaGHABHLIX aTOMOB HCMOMB3OBatack Harpesaemas , s¢y- |
3HOHHASt neub C. BO3GYXAEHHCM aToMoB NPSMOTOYNLIM
PaspanoM HH3KOrO HanpaKeHHS, OtHocuTenbhbIC CKOpO-"
CTH oég)asoaamm MgO 'B SJICKTPOHHHX  COCTOR His1x
X'Z+, a’ll u A ONpEACJCHBl N0 HHTErpadbHuIM -HUTeH-

CHBHOCTSIM (a1yopeciieHitm~4 icTeM B—X, d—qg _y D— |
X. 198309

A, Cncx_r,p!;x,,@J_lyopﬁillﬁl_m!"l._xn__CHCTcMc, —A__HCNO/b30-



BaJliChb AN ONpeleJsieHis - OTHOCHT. 3aceJeHHOCTefl MepBbiX .
mectH KoseGaTeabHHX yposaeit MgO(X'2+) n T-pnl Bpa--
LATEIBHOTO pacnpefieienls: A OCHOBHOTO — BHOPOHHOIO:
coctosinust, Jjs 06CHX PAacCMOTPEHHBIX 3K30TEPMHY. p-1Liil .
MOKa3aHo, YTO CTeNCHb 3JCKTPOHHOrO, KoJeGaTe/bHOro H
Bpauiartenpioro Bo3byxaenns MgO 3HAYNTENBHO  HIDKE.
npeiackasbiBaeMoil B paMKax craTHCTHY. Teopun.  Huskas:
spdekTusiocTs  06pasoBannst  MgO(a’ll), ommuaowas
paccMaTpiBaeMble p-UHH OT aHajormunsix p-uuit Ca, uu-
TepnpeTHpyeTcsi Kak Pe3yAbTaT HeaanaGaTHU. . MCPCXOAOE.
mexkay 1B NOTeHIHANBLHOI SHEPrHH CHCTCMBL

: - A. H. Macproiiz

TN
bHas
yeT




12 J1893. Hccnenosanne  sasepuoi dayopecueriy
MgO, oGpasozanuoii B YCaAOBHIX OAHOKPATHLIX CTONKHO-
seniit Mg (3s3p3P%) 40, i N,O. Laser fluorescence study:
of MgO formed from Mg(3s3p°P% +0, and N,O under
single-collision conditions. Dagdigian Paul J. < -
Chem. Phys.», 1982, 76, Ne 11, 5375—5384 (anra.)
MetonoM sasepuoil duyopecueniunt sceaenosanyy peax-
LI B3aHMOACHCTBHSL METacTabIIbHBIX aTOMOB Mg c O, it
N.O: Mg (3s3p*P%) +0, N,O->MgO+0, N, npu gapne-
niax P(02)=1,5-10° MM pr. cT. 1 P(N,0)=45.10-3 MM

’

pT. cT. Monekymt MgQ pernctphipoBanics p OCHOBHOM:
@WW cocrostmmt X!3+ 1 mnpKHnX SJICKTPOUHBIX COCTOSIMIAX @3]]
4 m AL Tlo cnextpaM Bo3Gyxaenns mepexoga B—X H3Me-
/%&/ pelia_3acCNCHHOCTL MCPBHIX WICCTH KOJMCGATEABNHX ypop-
WV "* meit X'3+ 1 ppawmarenbuast T-pa mAs yposnus ¢ v=0. IIo
HUTETD. MHTEHCHBHOCTSIM CNeKTpa (Jyopecueny nepexo-
a08 B—X, d—a n D—A noayyeust ortiocnut, CKOpOCTH
’ /y oGpa3opauust coctosunit X'3, a®ll s A'IL OGcey:xnaores
qg. /gjﬂ./ 7 €/ csoiicta ammaMuki o6CHX peakuii B CPaBHeNNN ¢ awamo-.
. ) THUHBIMIL JAUIBIMI, nonyuennbiu 118 Ca i Sr. BuGa, 69,

N/ A B

/ﬂ Coummer 77955 /982
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14 B18. Hcnoab3obahHe YCPEAHEHHOro MO COCTOAHHAM'

merona MK CCII: npumeneHie K H3JyYaTeJanbHLIM nepexo-'

Aam MgO. Use of the state-averaged MCSCF procedu-.

re: Application to radiative transitions in MgO. Dif-

fenderfer Randall N, Yarkony David R.

«J. Phys. Chem.», 1982, 86, Ne 26, 5098—5105 (aura.),

" PaccmoTpeno. Hcnosb3oBaHHe YCPeAHEHHOTo Mo cocTos-,

nusM  Muorokongurypan, Meroxa CCIT (MK CCII) pas

pacuera coctosHuit 1'Z+(X) u 212+(B) Monexkyanm MgO.'

WMW Meronq_.\l MK CCIT ¢ yuetoM HeGOJBUIOro uHCIa Konou-
Y e rypaumuii # C pasjgHYHBEIMH 1O BECOBHIM  MHOXHTeNSM
-N- YCpeAHeHHeM MO paccMaTpHBAeMBIM COCTOSNHSM TNoJyye-
v{/(' el MO, K-pHe 3aTeM HCIOJIb30BAHBL B pacueTe MeTOMOM!
KOH(Hrypau. B3aHMOACIHCTBHS C YYeTOM BCeX KOHQHrypa-:

LHif, OAHOKPATHO M ABYKPAaTHO BO30YXKAEHHEIX MO OTHO-

wenmo x ¢ynkuun MK CCIL. B uutepsane Mexbsimephbix

paccroannit ot 3,0 no 3,7 aT. ex. MOJyYeHH NOTCHUHAND-

_HHle _KpHBBlE M _ ch,_mmq.{xbuux,,_Monxgnx_rgp_,cp_cmlﬂ

Y. 19pP3, 79, 7Y .




X u B. Onpenenensl pasnoBecHble PaccTosIHHA H OCHOB-
HHle 4acTOTH KoseGanHii. Bneppee paccyHTanB MOMCHT.
nepexofa MexAy STHMH COCTOSTHHSIMH Kak q-IHS MeXb-
SINCPHOrO pACCTOSINHA H JaHA OLCHKA BPeMEHH  IKH3HH
Hi3lWero KoseGarenbuoro B-cocrosnus. Ilpemnoikeno ne
NOJIb30BaTh 3aBHCHMOCTb PC3YJbTATOB OT BECOBHIX MHOMXH
TeJelf, ¢ K-PHMH TPON3BOAMJIOCH YCPeLleHHe MO COCTOS-
HHAM, LJIs1 OUEHKH HANEXHOCTH NOJYYaeMbIX 3HaueHuii MO-
MeHTOB mepexofa. MccienoBaHa CXOZHMOCTb MeTOAa MK‘
CCII. IToxasano, yTo mpH ycpeaHenHH GoJiee 4eM Nno ABYM
COCTOSIHHAIM HeOGXOAHMO MCMOJb30BaTh MNpPOUEAYPY, YuH-
THBAIOUYI0 BTOPHe Np-HHE Kak g)grnaﬁg;e;gw op6uTa-,
- . 'Y l .
\ngu. TaK H N0 Ko3d. mepel Kou YP "A. A Cagonos

-
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10 1706.  Mepsiunoe pacnpenenehie KoJeGaTenbupix u'
BPAWATENBHLIX COCTORHMIT MOsekyn MgO (X!S+), oGpasyio-
wuxcs B peaxumn —aroron Mg(3s3p'P\) ¢ monexyaamy .
COz. Inilial distribution of vibrational and rotational
.quantum states of MgO (X'S+) produced in the reaction’
of Mg(3c3p'Py) with CO,. Breckenridge W. H.
Mmemoto H. «J. Phys. Chem.», 1983, 87, N, 3, 476"

479 (anra.) ,
MeronoM B03GyxaaeMoit J1azepoM (ayopecueny H3Me-
[.‘/LZM'Z/)/ Pelo pacnpeAeseHiie KONCCATCALUBIX I BpalaTenbuax g,
croanuii Monekyn MgO (X'2+), o6pasyoutxey g pezixm?;; ¢

$oToBo3CyKACHHEIX aToMOB Mg (3s3p!P)) ¢ Monexkymamy "
CO,. Ilokazano, Y10 KOJ-BO Mosiekyn MgO, 06pa3y;o;m;

ca B coctosanuax A'l, cocrasasier ne Gonee 159, 3 MOJI’:
2 & 2 . e s it & """~-»‘:.4

C?Q /%*3/ !_g/ ~ /0




Kyast MgO(B'S+) B 1CCICAOBAHHON peAKUMil He o6pasy-
jorcsa. TleppHyHoe pacnpelielieiie HOJCKYJ MgO (X'=+) no.
KoMeGaTeJbHBIM H BPAlIATEIbHLIM COCTOSMNAM — SIBASCTCS
GoJiee «XOJIOANLIMY N0 CPABHCHHIO C MPEACKAIAMMAMI cra-
tietHy, Mogenn. OOCcyxpuena mpHpOAa MOTCHU. NOBCPXHO--
cTeil coCcTOsIHHIT, YYacTBYIOLIHX B HCCJ/ICOBANHOIT peaKUHH..
\51(64‘1.,24._._- it B e semeims ety e iy | hEgire T VA',,E:
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I 98: 169479x Radiative lifetimes and transition m i

magnesium oxide. Diffenderfer, R. N.: Yarkony, D. R.; os:l‘:;]g;iﬂ:,n
P. J. (Dep. Chem., Johns Hopkins Univ., Baltimore, MD 31915
USA). J. Quant. Spectrosc. Radiat. Transfer 1983, 29(4), 329-31
(Eng). An exptl. and theor. stud{y of several transitions in t'he MgO
mol. is reported. The radiative lifetime of the MgO Bix+ pr = le5 ]
was 32.7 % L7 ns, while that of the electronic state(s) excited ﬁ

372-nm radiation (d%A and/or fI1) is 11.8 % 0.5 ns, The B-X 5
A-X transition moments were calcd. by using state nveraand
multiconfiguration SCF and CI methods. With an est. of the 8g~e

transition moment derived from an earlier calen., the radi t‘A
lifetime of the B1X+v' = 0 level was 24 ns. A value of 0.23 n atlve
caled. for the lifetie of Al v* = 0, "©0 M3 was

O
C.A. 1983 98 N 0.
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10 J1275. PapuauuoHHbie BpeMeHA JXH3HH H MOMEHTH
nepexonos B MgO. Radiative lifetimes and transition mo-
ments in MgO. Diffenderfer R. N, Yarko-
ny D. R, Dagdigian P. J. «J. Quant. Spectrocs. and
Radiat. Transfer», 1983, 29, Ne 4, 329—331 (aurs.) ’

Bpemena xusun (BJK) HekoTophiX BO3GYXKAEHHBIX 371eK-
TPOHHO-KOJICGATENbHLIX COCTOSIHHA Monekynn MgO onpe-
ZeJICHBl 3KCMCPHMCHTAJBHO 1 TeopeTHueckH. ITyrem perncr-

ff(ftl, bg”l/{[;f/)lg paunn dayopecuenunn monekya MgO, Bo3GyxnaeMHX ne-

pecTpaHBaCMBIM. J1a3epOB Ha KpacuressX, Hainensl B)K co-

1000 crosuuit B'Z+(v/=0) (32,7+1,7 nc) u d°A (Bo3Moxno
W rakxke orHecenne k fII) (11,8%0,5 uc). Teopernyeckne
paaunaumonnsie B)X coctosmnit B'Z+ u Al nonyuenn

npH noMoll pacyeta (-WHit AHMOJLHHX MOMEHTOB nepe-

xonoB B—A, B—X u A—X HesMmupHY. MeTOxOM KOHbH-

rypal. B3aHMOJEHCTBHS C Y4ETOM OJHO- M  ABYKPAaTHHX

BO30YK/ACHHII CCHLIIOYHOrO JNETCPMHHAHTA; 1AS  YpOBHef
v’=0 st B)K cocraBunu 24 u 230 Hc cooTsercTBenno.

- ... A. B._3aiiuesckup
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I/Z[f/(? 24 B1130.  Peakumn = Mg('So), Mg(*P,) u Mg('P))

C ABYXATOMHBIMH H TPEXAaTOMHBLIMH Mo.nexy.namu OKHCIH-
Teaeii. Reactions of Mg('So), Mg(®P;).” and Mg('P,)
with diatomic and triatomic oxidants. Breckenrid-
ge W. H, Umemoto H. «J. Phys. Chem.», 1983, 87;
Ne 10, 1804—1808 (awurs.)

JlazepHnie MCTOMBL  HCMOMB3YIOTCA  AJIST HCCACAOBAHIS

p-unit atomos Mg B ocHoBHOM cocTostun 3s3s'S, u BoO3-

Gysacnupx cocrosnusax 3s3p°P; u 3s3p!'P; ¢ Mosekynamy

[//Z‘?/WL -okucauteneit Oy, NO, NO, CO; u SO, B ycaosusx razo-
i /}/ Boro motoka He. BosGyxnaenne atoMoB Mg ocyiectsis-
JI0Ch HMMYJLCAMH ANHTCABHOCTBIO 6 HC M3dyyenns sasepa

Ha Kpacutese. T-pa B 30He B3aHMOHENCTBHS J1a3ePHBIM

uanyuenneM pasusnace 425 u 520 K B skcmepnmenrax

C CHHIVICTHBIMH H TPHIVICTHHIMH BO3GYXKACHHBIMH COCTOSN-

nuaMu Mg coors. B untepBane Bpemenn 40—90 mc nocae:

HMIyJIbCca BOJGX&I‘(_IIH}QHIQFO_ 71a3ePHOTO  H3NyueHHs ocy-'

n (c
X. /5983, /9,¥AY
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1IeCTB/IAIACh PETHCTPALHSI H CHEKTPAJIBHHI aHaMH3 ¢ pa3-
pewenneM 60 A XeMHJIOMHHECUEHTHOTO H3JNy4YeHHS H3 30-
Hpl p-unH. C 3a/CpPXKKOil B HECKOJbKO HC MO OTHOLIGHHIO
K HMIOYyJbCy H3JydyeHHs, Bo30yxjaioumero aTtomMs Mg,
C MOMOUIbIO 2-r0 NepecTpaHBaeMoOro Jasepa Ha KpacHTeje
-OCYLIECTBJIAJIOCh CKaHHPOBaHHE CMEKTPaJibHOro AHanasoHa,
B K-POM BO3MOXKHAa perHcTpauHs NPOAYKTOB METOAOM Ja-
3epHO HHAYUHpoBaHHOIT ¢Jayopecuennui. C NOMOWBIO yKa-
3aHHOro Mectoaa oGpasopanne MgO(X'Z+) saperucrpupo-
BaHO B pP-UHH HEeBO30OYXKAEHHLIX ATOMOB C EAHHCTBEHHDLIM
H3 paccMoTpeHHbix okucauteneit, (¢, N;O). Bpamareastoe
pacnpenesncine MgO, oGpa3syiouerocss B yKa3aHHOi p-LHH,
‘0Ka3aJoCb K MOMEHTY perHcTpauun paBHoBecHHM. B To
Ke BpeMsi 00HapyKeH 3HAYHTEJAbHBIT H30LITOK K_ong6arenb-
Hoit 3Heprux. MerozoM JasepHo HHAYUHPOBAaHHON duyo-
pecuenunn 3aperictpupoBano oGpasosanne MgO(X'Z+)
B p-unax Mg('P;) ¢ CO, u SOz CoOTB-UHX P-LHH AJs
‘Oz 1 NO He nabaionanocb. CHJbHAsE XeMHJIOMHHECUCHLHA
B CNCKTpaJsbHOit o6aactu 4950—5050 A npu B030YKAeHHH
Mg B cocrosnue P, B npucyrcTBHH NoO npHmHChIBaeTcs
nepexony B!'E+—X1Z+ B obpasyiouleiics 3JeKTPOHHO-BO3-
OyxjenHoit Moaekyae MgO. B stoM ciyuae 3apericTpi-
poBana  TakXe XeMHJIOMHHeCUEHLHs . B OKPECTHOCTH
3800 A. MetoaoM Jia3epHO HHAYLUHPOBAHHOMN q».uyopefuen-
unH 3 cocrosnus 3S; mccaeposanoch Tymenne Mg('Pi—-
—3P;) monexynamu O, u NO, a TakKe 3aperucTpHpoBaHo
o6pasoBanne MgO(X'S+) B p-uin Mg(®P;) (craTHCTHUYE-
<KH 3aceneHunlii MyabtHnzer) ¢ Op.  MojeanpoBaniie
Pa3iHYHBIX KOJCGATEJNbHBIX NOJOC CMEeKTpa Ja3epHO-HHAY-
LHPOBAHHOM (ayopecueHUHH B 3TOM cJyuae [OKa3ajo Ha-
JIHYHC eAHHOro GOJIbUMAHOBCKOro pacnpefesieHHs nmo Bpa-
WaTeNBHHM ypOBHSM c 3¢dexTusuoit T-poit 1400 K. Ot-
MeyaeTcsl, YTO pPa3/HYHBHE BapHAHTH CTAaTHCTHY. MOJAEJCH
JaloT JJs 3TOrO cJayyast 3aBblLICHHHE 3HayeHHs 3anaceH-
HOii BpalaTeJbHoll M KoseGaTeabHoil 3HepriH 06pasyio-
utefica MoJekyast MgO. . W. Maeproii3
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22 B1055. K Bonpocy o peakuun Mg+N,0—MgO4-
+N2. On the reaction Mg+N;O—>MgO+N,. Yarkony
David R. «J. Chem. Phys.», 1983, 78, Ne 11, 6763—!
6772 (aurua.) 1

TeopeTHUCCKH HCCJCAOBaHbl Hu3KoJexawme IIs morey.
uHajbHoit 3Hepruy [cuuraetHas ('A’) .u TpHnierHas CAYY
p-wm Mg+NyO ("2+) -~MgO+N;('Zg+) ¢ ucnonvaosamy-
eM METOJOB NOJYCOr/IACOBAHHOTO TOJS, MHOTOKOHdHrypan,
TI0/IyCOTVIACOBAHHOTO TOASL M KOHDHIYpal. B3auMogeiict:
Bus. Clenana MONLITKA OOBSCHCHHS DPasiHuHs B peaxy '
cnoco6rocty Mg('S) u Mg(®P). laa storo mwa Ilp nc |

WAL




TCHIHANBLHOM * 9HeprHH cumMerpun C,, coors-wux Mg(!S)
\gl 14’] u Mg(®P).[13A’], KaueCTBEHHO BHEJEHH TPH CMEX-
Rele 06/1aCTH, XapaKTepH3YIOlHeCs OmpeAe]eHHHMH BeJH-
,UHHAMH KOODAHHATH p-umx (E): 0GaacTb peareHToB, rae
‘E=EF;=~R(Mg—0); oGnaactb Hu3ruba, rae E==E;=<CNNO;
.061acTh NPOAYKTOB, e E=E3;=~R(N—O). Ilokasano, uto
AJsi mepexoja B 3-10 06;1aCTb HEOOXOAHM IepeHoc 3apsaa
or Mg na N,O : Mg®+N,0%— (N,O~“—Mg*). Tlepenoc 3a-
psiia MpHBOAMT K McKpuBJenuio N.O— M nepexoay OT CHM-
MeTpuii Cwp, K m3orHytoit  crpykrype. Ha Iz 34/,
cootB-weit MgO (a®ll), sToT mpouecc MPOTEKaeT Ha CKJO-.
He B JOJHHY NIPOAYKTOB M BbI3biBaeT OpOHTaJbHYIO mepe-
crpoitky N,O. Ha IIs 'A’,-x-pas coors. MgO(X'%t).
-Tpouecc npotekaet B 006J1aCTH. peareHTOB E=E. Hpe;_mo-_
JKCHH BO3MOXHLle OODBACHEeHHS1 — IJyOOKHX PasiHuHi B

p-unonnoit cnoco6uocty Ca n Mg 1o OTHOUIEHHIO K N;O.
AL . JI. B. Copoxa
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n 4J1468. Hayuenme cucrempl BIZ+—XI1Z+ OKHCH Mar-
(sl MeTojaMH Bo3GyKpaemoii na3epom dyopecueHuHu H
'ABOIHOTO. MHKDOBOJHOBOONTHiECKOro pesonanca. Laser-in-
dused fluorescence and microwave—optical double-reso-
nance study of the. BIZ+—X!Z+ system of magnesium,
monoxide. Azuma Yoshiro, Dyke Thomas R,
Gerke Gretchen K, Steimle Timothy C. «J.
Mol. Spectrosc.», 1984,.108, Ne 1, 137—142 (anrm)

C moMoLIbIO ~J1a3epa C MepecTpaHBaeMoil JJINHON BOJHBL

mozyen cretp _posbytciiu_avonecusuint B

) X153+ MgO. 000pasllylo OKHChb MAarils MOJNydYani peax-

wieli mapos Mg ¢ NyO mnpu BBICOKHX T-pax. Iposeneno

VLZ ‘ﬂ ‘ oTiecenHe CTPYKTYPHL i H3Mepellbl UacTOTH ' BpalllaTeIbHbIX
unit nepexofos v/ =0+0v"=0 u v'=1<«0v"=1 cicremu

BIS+—X1Z+, Ha ocnoBaHHH 3THX MAaHHBIX, a TaKXe H3-

MepeIIiLX panec aBTOPaMil METOAOM ZBOITHOTO MHKpOBOJ-
HOBO-ONTHY. PE30HANCA YaCTOT BPALIATEJBLHLIX TIEPEXOA0B

OCHOBHOTO COCTOSIHHS, BHIYHCJICHEI CIMEKTPOCKOI1 3
Q) / gj‘ /g y crosumbte cocrosmuit B'Z+ u X'2+ MgO. buba. 21. :
) 1§95 18, py Soriie et PR TEE Ty
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101: 200696x Laser-induced fluorescence and microwave-optical|
double-resonance study of the B1Z+-X1Z+ system of magnesium,
monoxide. Azuma, Yoshiro; Dyke, Thomas R.; Gerke, Gretchen K.
Steimle, Timothy C. (Chem. Phys. Inst., Univ. Oregon, Eugene, OR|
97403 USA). J. Mol. Spectrosc. 1984, 108(1), 137-42 (Eng).!

Doppler-limited, laser-induced fluorescence spectra on the B1¥+-X 13+

g 7 (v' = v" = 0 and 1) system of MgO were obtained. The results of the!
el M ° optical anal. were merged with microwave-ODR measurements to:
produce the following set of spectroscopic garameters for the B and |

W /Z,[/ﬁ ) X states, where the units are in cm-1, and the uncertainties represent
95% confidence limits: Too = 20,003.594(2); B'o = 0.58004(3); D'o =

1.13(2) X 104 B = 0.57198(3); D' = 1.20(2) X 108 Ty =
W4 /). 20,043.423(2); B = 0.57528(4); D'1 = 1.14(11) X 106; By =
0.66674(4); D"y = 1.22(10) X 10%. |

c.N.198Y, o], n 2k
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- 3J1505. - Mccacnosanne pspa peaxuMi OKHCJIEHHS |
Mg ('S,’P%) MeTopaMu CNEKTPOCKONHHM  XEMHJIOMHHECLEH-,
JHH_ M Ja3epHOro BO30OyxAeHHs dayopecueHuun. dueprus,

nuccoynanun MgO. Chemiluminescence and laser fludres~<'
cence . study of several Mg(!S,3P% oxidation -reactions.
On the MgO dissociation energg. CoxJohn W, Dag-’
digian Paul J. «J. Phys. Chem.», 1984, 88, Ne 12,
2455—2459 (anra.) . :
MeronaMi ONEKTPOCKOTIHH  XEMHJIOMHHCCUCHUHH H Ja-,
3epHOro BO3GYXKAEHHS (JIyODCCUCHUHH HCCIENOBAHH pe-
akun Mg('S,3P%) ¢ NyO, NO,, Os, CO; m SO;, nposo--

0 AHMblE CNOCOGOM B3ANMOICHCTBHS - aTOMAPHOTO Myuka
ra3oM HH3KOTO ulaBﬂeH“ﬁ..XeMHJXK).“HHCCuQHuHﬂ "aGJﬂO-
0o / nanach B peakunnx Mg(*P%) ¢ NO; # Oy B ocTambuux

PCaKUHAX PErHCTPHPOBAJIOCH ‘OCHOBHOC com*osume'

MgO(X!12+), 'znq_}apxx;usi,’ MONYYEHHEIM JJIA PCakuuil ¢

%, /985, ,/_§/ ng




0,, O, CO; w NU,, oucueyn HNKHIE TpalHibl SHEPTHH
nuccounaunn MgO: 1,8; 2,53; 2,64 u 31 3B - cooTBeTCT-
BCHIO. 3a HCKMOUYCHHEM TOCHCAICIO - 3HAUCHIA, - STH pe-
3yJbTaTH XOPOLIO COTvacyloTes ¢ pACCHNTAHHBIM TEOPeTH-
YCCKH 3HAUCHHEN D (MgO) = (2,65:0.16) -3B. Tlpeano-
JIOXKEHO, uTO BHICOKOE 3HAUCHHE D’ (MgO), mnoayuennoe
Mo pes3ysabTaTaM PeaKuHu Mg (1S) +NOq, 06yCIOBACHO CY-
|IeCTBOBAHHEM AJs 3STOH PeaKUHH suepreriy, 6apbepa,
peJHUHHA KOTOPOro OleHeHa ~0,5 9B. Bu6x 60. " - -

R C. B. JIutke
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24 B4483. H3yueHHe HCKOTOPBIX PEAKLHIH  OKHCJEHHS

Mg(S!, 3P% npu nomowmy XeMHJIOMHHECUEHLUMH M na3ep-
jHoli ayopecuenunn: o6 asHepriH  auccounauuu MgO.
Chemiluminescence and laser fluorescence study of several
Mg ('S, 3P% oxidation reactions: on the MgO dissociation
energy. Cox John W, Dagdigian Paul J. «J.
JPhys. Chem.», 1984, 88, Ne 12, 2455—2459 (auru1.)

. TMpu nomown Xa u JnasepHoit P (JIP) nayvensr p-wun

Mg ('S, 3P% c NO,, O; CO; u SO, Mcnoab3oBana meto-

. JHKa «Iy4yoK — pacceHBawoWmil rass. Jas nonyyenus mera-

G, /@0 ) CTaGHJBbHEIX aTOMOB  NDHMEHSUICS . 3JIEKTPHY.  paspsa.
W / B p-unn Mg (®P%)+NO, (naBa. ~0,8 MTopp) HenpepHBHHIT
cnekTp X oTHeceH k mepexomaM NO, A2B,—~X24,, pos-

6yxaaeMHM IIDH PE30OHAHCHOM  IIEDEHOCEe  SHEeprHil oT

Mg (®°P%); ceuenne meperoca ~1,4 A2 B p-unn Mg (*P°) 4

O3 3apericTpipoBaHl cneKTp Xi Ha nepexonax MgO

)B’E'*—»X‘E"', A=496 uMm u d*A—a%l, A=373 um. Iloa-

Hoe ceyeHHe . p-uHH 0=254475 A% BHXOox doToHOB

—~0,003%. IlpoaykTe B ocHoBHOM coctosuun MgO (X)

V. 198Y,19, NLY.

h;




3aperHCTPHPOBAHEI IPH TOMOLIH JI® Bp-unax Mg(*P?)SO;
1 CO; u Mg('S) ¢ NO; u N2O. DTH p-UHH HCMONb30BAHH
A ONpeAC/CHHs HHXKHEH TpaiHilbl SHEprit JIHCCOLHALLHH
MgO. HanGoabluee 3navenne D (Mg0O)=3,1 3B noxyue-
Ho man p-win Mg ('S) +NO,. OTorT pesympTat COOTBETCT-
ByeT pacueTHOMY 3HAUeHHIO D (Mg0).=2,65-+0.,16 9B,
ecJIH TOJMLKO 3Ta -1 HMEEeT 3SHepreTH4. iﬁm 3B.
B ycroBHsX  3KCNIEpHMEHTa TOJbKO ~ 19 CTOJKHOBEHHIT
COOTBETCTBYCT H3GHLITOUHON IHEPrHH 0,5 3B, ueM, NmO-BHAH-
MoOMy, H OGDbAcHSIeTCS HH3Kas “pnTencuBHoCTb. JID MgO.

c - JI. 10. MeabHHKOB
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! 100: 218309n Chemiluminesconce and lnser fluorcscence study,
of several magnesium(1S,3P%) oxidation reaclions: on the
magoesiuin oxide dissociation energy. Cox, John W.; Dagdigian,!
Pacl J. (Dep. Chem., Johns Hopkins Univ,, Baltimore, MD) 21218
USA). J. Phys. Chem. 1984, 88(1’2&. 2455-9 (Eng). Chemiluminescence
and laser fluorescence studies were carried out on the reactions of
Mg(!S3P) with NOz, 0i, CO2, and SOz For Mg(*P) 4+ NO3, a
continuum was obsd. and ascribed to an E — E energy transfer
forming excited NO2(A2P;). Weak MgO chemiluminescence in the
arc bands and B-X system was scen in Mg@P) + O the photon
vield was detd. to he ~0,003%, Ground-state MpO(X1X+) product
wes detected by Jaser fluorescence In the Mg(3/) + CO;z and SO,

2 teactions and in Mg(1S) + NO2z and N:z0. These reactions were used
Mo to set lower bounds to the MgO dissocn. energy, for which there is a
J/ disagreement between thoor. and exptl. detns. The highest lower

bound of Do® (MgQ) = 3.1 eV was obtained from the Mg(1S) + NO.
reaction. ‘This result is consistent with a recent ab initio value of
D°(Mg0) = 2.65 £ 0.16 ¢V if thia reaction has a translational energy
tarrier, Such a barrier is likoly in view of the small MgO signals
seen in the precent expts, . _ I

c.A-198Y, [oo, wA6




Moyl

LA
//ZZW%'/)‘

/98Y

19 B4005. ~ Ceuenns CTOJIKHOBHTEIbHOTO nepexoca:
SHEPTHH MOy HH3KONCKAUMMH 3JEKTPOHHBIMH COCTOSI-
HuamnMgO (X'2+, @%, A'l) B coymapenmsix c N,O."
Cross “Sections—ior coilisional energy .transfer  between
low-lying electronic states of MgO(X'=+, a3]1, A'Tl) in-
collisions with N;O. Pouilly Brigitte, Robbe
Jean-Michel, AlexandeT Millard H. «J. Phys.
Chem.», 1984, 88, Ne 1, 140—148 (aura.) ‘

Hunoavuas moaens (Alexander M. H., «J. Chem. Phys.»,
1982, 76, 429) nmns wnnyumposanmnbix " CTOJIKHOBEHHSIMH .
nepexoi1oB Mexay Gmxsnemammlu BpallaT. ypoBHAMH pa3- |
AHUHBIX * SMCKTPOHHLIX - COCTOSNINIT pacliipena aas omica- |
HHSL HEYNpyrux coyzapenuii-MgO ¢ N,O, COMpOBOXK Aal0- |
WHXCs NCpeX01aMi MEXAY BPAILAT. YPOBHAMH COCTOSH |
X'Z+, A, @®ll moackysiu MgO. Martpuunbie anemelTy |
3. JUINOJILIOTO ONepaTopa pacCUMTHBAMNCL MeTonom CCII |
C KOHOHIypall. B3aHMOJCHCTBHEM YHETOM cMeluuBanyg
BoaHOBHIX  b-umit A'ILu X'S+ npuGinmenng Bopna —

X-/98Y, /14, ~ /9




Onnenreiimepa.  Heynpyrie  ceuennst nepexomon (J—J,
J+1) paccuntans B paMKax 1-ro GOpHOBCKOro npHGJ:Ke-
UHS A OTACABLHLIX Kose6at. ypoBHeit.  Haiigeno, uro
CCJH B MOJICKYJIC BO3MOXKHO KBa3HNepeceueHHe BpallaT.-Ko-
Je6at. ypoBHeil PasaHUHBIX ~GOpH-ONNCHreiiMepOBCKHX CO-
'CTOSIHHIT, TO BO3MOKHH OOJbLIIHE CeYeHHS (nopsanka 10—
20 A?); upn 3TOM MaKC. BeJHUHHA CCYEHHs YMeHbLIAeTCs
¢ pocToM Bpawart. KBanTtosoro_uucaa J. H. M. Byrkosckas
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9 J1235. CeueHust ' CTOJKHOBHTCJBHOrO TeEpPEHOCA 3Hep-,
fHH MeX1y HH3KOJEXAWMHMH INeKTPOHHLIMH COCTOSHHAMH
&O/_(X‘Sﬁ, a1, AMI) B croaknosennsx ¢ NyO. Cross
~ttions for collisional energy transfer between low-
lying electronic states of MgO (X'=+, a®ll, A'l) in
collisions_with N;O. Pouilly Brigitte, Robbe
Jean-Michel, Alexander Millard H. «J. Phys.

Chem.», 1984, 88, Ne 1, 140—148 (anra.)
’ JunonbHas Mojeab, TNpeatoXeHHas  AzneKcanzepom
[/Ldml (Alexander M. H. «J. Chem. Phys.», 1982, 76, 429) nan
//)/ MHAYUHPOBAHHOTO CTOJIKHOBEHHAMH  TEpPeHoca  3Heprimu
MeAy TECHO PACMOJOMEHHBIMII BPALATCABLHEIMH  ypOB-

HAMH PA3JHUHBIX IJNCKTPOHHBIX ~ COCTOAHI, TpiMeHeHa
aasi ocHoBHOro X!I+ M HH3KOJEKAUIHX AMI u @M, co-

, | O
ch./98Y, 15,79




CTOSIHHIT MOJEKYJbl MO nNpH CTOJKHOBEHHSX C MO.IeKy-.
Joit N,O. Cnuu-op6HTaNbHOE HJAH CNHH-BpAllaTeJbHOe
CMCUIHBAHHE JABYX  GOpPH-ONNCHreHMEPOBCKHX COCTOSHIIIT
NPHBOAHT K 3HAUHTCJbHBIM JIHMOJBHBIM MOMEHTaM MEXKAY|
COCTOSIHHAMH TIOJHOTO MOJIEKYJSIPHOTO  FaMHJIbTOHHAHA.
STH JHNOJbIBE MOMEHTHl M. HX (a3hl OTHOCHTEAbHO (a3
MaTpHUHBIX 3JICMEHTOB BO3MYIUEHHS ONpeleNeHsl  MEeTo-
aom CCIT KB. CTo.KHOBHTeJbHAS CBfI3b NEPEXOAHBIX IH-|
noaeif MexAay pasJHYHBIMH cocTOsHHAMH MgO ¢ mocrosiH-|
HBIMH AHNOASIMH MoJekyasl NpoO paccMOTpeHa B paMkax
nepgoro npuGaixKenns bBopha. HOle}l_e_H_bL_C_C,Hw-
X008 MeX1Yy BpAUaTC.IbHHIMH COCTOSHHAMIL QTICILHBIX
NMOYTH _PC30OHAHCHBIX KoJaeDaT. YDOBHEH A8 COCTOﬂEl_I_!I‘
X3+, A'lls,; 1 @y, mondekyas MgO. Ceuenist 10BO.Ib-
HO BeaHKH (XOTS  u He Hactoabko, Kak aia CaO) B
OKPEeCTHOCTH MNepeceueHHil  MeXKAy Pas/JHYHBIMH  Bpalla-
TEJIbHBIMI COCTOSIHHSIMM. Pesiove
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7/ 100: 111351t Laboratory measurements of the millimeter-wave
spectrum of magnesium monoxide. Steimle, T. C.. Azuma, Y.;
Carrick, P &, (Chem. Phys. Inst., Univ. Oregon, Eugene, OR 97403
USAY.  Asi-ophys. J. 1984, 277(1, Pt. 2), L21-L22 (Eng).
Lab.-measur<d frequencies for the lowest rotational transitions of the
¢ =0and v =1, X1+ state of MgO are reported. Microwave optical
gouble resonance techniques were used in obtaining these measurements.

LU W S

O
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7J1178.  JlazepHble cnexkTpbl BO30YKACHHSI OKHCH Mmar-
HHs B oGaactu 353—383 mm. Laser excitation spectra of
magnesium oxide in the 353—383 nm region. Bour-
guignon B, McCombie J, Rostas J. «Chem..
Phys. Lett.», 1985, 113, Ne 4, 323—329 (aura.)

C ucnosnb3oBaHHeM Jlasepa Ha KpacHTede, nepecrpanBac-
Moro B obxactn 353—383 ‘uM, ¢ paspeiuemien 0,2 cy-!
TMOJY4CHB CNCKTPL BO3GYXKAenus Molekyn MgO, oGpa-
3YEMBIX B BLICOKOTEMNIEPAaTYPHOM ra3oBoM paspsize. Uacrs
CIICKTPA, COCTOAWEr0 H3 ~50 HHTCHCHBHHIX M 50 caaGux
MaKCHMYMOB, HHTEPNPETHPOBAHA KaK CHHIVICT-CHHIMICTIIHG
D'A-O'S-—A', Tpunacr-Tpumiethsie d3A—adI] H HHTEp-

NOATBCPIKICHIC HHTCpHpeTaunu AHHAMHKH (bOTOpQ.

[ﬂgm// e[{'ﬂ' komOuHaunontvie DA, C'S—a3Ml-nepexonwi, Moayueno

ch 1983, 15

akuiy - cuctemsl - Mg+0,, N,O  (Dagdigian P, I
«J. Chem. Phys.», 1982, 76, 5375) u Ofpesiesels napa-
MeTphl KoJsieGaHHH B coctosumum 31, IToka3zano, uro s
HICHTHQHKAUMH OCTaMbHHX WaCTeii CreKTpa neob6xoauo
H3YMCHHE  CCEKTHBHO  BO3CYKIaeMOit  dayopecieny
BH6JT.__ 29 H. H. A:

v e
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Y 12B1154. CnexTp na3epHoro BO30YXAEHH OKCHAA

ariua B o6nactn 353—383 mm. Laser excitation spectra
-of magnesium oxide in the 353—383 nm region. Bour-
guignon B, McCombie J, Rostas J. <«Chem.
Phys. Lett.», 1985, 113, Ne 4, 323—329 ((anra.)

HMamepennl cnekTp naseproro Bo3GYXKAcHHS dayopecieH-
auK (Pn) u cnextpw da Monekyar MgO, noaywarmownxes
TpH  B3aHM T 1apon N,0. Cnexrpu’
BO30YXKAAMHCh ~ MMNYJBCHBIM  MepecTpaHBaeMuM |(353—
383 nuM) Ja3epoM Ha KpacHTese (WUHPHHA MOJNOCH BO36y K-
nennst 0,2 cm~!). B cnekTpe B036yxaenus- nabmoganocs
-0Kon0 50 HHTEHCHBHBIX K 50 cnabHIX THKOB € pasanuHof

ﬂﬂ érpymypoi’x. CpaBHHTE/BHO HH3KOe paspelleHHe He mo3-

OJHJIO NPOBECTH aHANH3 BPALLATEJIBHON CTPYKTYPH mo-
Jioc. TlpeABapHTe/IbHO ~ HHTEPNPETHPOBAHH  ~20 mHKop
OTHOCSILUXCSA K CHHIVIET-CHHIJIETHBIM, HHTepPKOMGHHay, x
TpunAeTHHM cHcreMaMm. B 1-it rpynne Bhizeneno no 4 qo-
Jiock cekBenunit Av=0 (v=0—3) nepexonos CIZ-—Ay
(~377-_379_w u D'A—A'Il (380—383 um). Bo 2.

\)[./'953’1 _/_-2/ N1




rpynne #abaioaanucs nosnoce 0—0-, 1—1- 9—2-nepexo-’
na D'A—a3ll; (367—368 HM) H MOJOCH, TpeABapHTENbHO
oTHecennse K mepexopy CIZ-—a’l  (0—0, 1—1, 2—2,
364—365 nym). TpeTbst Ipynna rnosoc OTHeceHa K nepexony
BA—a?Il (Av=0; v=0,1; 372—373 nm). Unentnduxauus
npoBejieHa Ha OCHOBAHHH COMOCTABJCHHA ¢ 3KCNepHMEHTOM
paktopos Ppanka—KoHAOHA H MOJEJbHHX CMEKTPOB, BEI-
RHCJCHHBIX TO M3BECTHHIM MOJ. TIOCTOSHHBIM. IlosyuenH,
cel. HOBHIE -JaHHBEIE: COCTOSIHHE a3l —0,=648,3, WeXe="
=39 cm~!; cocrosuue d3A, 3nauenns A (mocT.  CNHH-
OpGHTANBHOTO paclileniens), B, ¢ ‘(mapamerp acchue-
TpHH), VAp—od—ay(B ') —22,5; 0,5050; 5,8; 26844
(va=0); —21,5 0,5000; 7,0; 26847,0 (va=1). ‘
B s s o s en - ... B..M. Kos6a

e
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19 b4378. Pacnpemenenne 'BHYTPEHHeil  3HEPrMM B
MgO(a’ll), oGpasosannom B peakuusx” Mg(3P) +0, u’
NzO. Cayuait muBepcun 3aceaennocreii. Internal = energy
distribution in MgO(a®ll) formed from Mg(®P)+0, and
N;O: a case of population.inversion. Bourguigron!

“Bernard, Rostas Joelle, Taicb Guy, Gargoura Moham-|

med-ali, McCombie June. «Laser Chem.», 1986, 6, No 1,
15—35 (anra.) T y

Ha ociope -ananisa cnektpos sasepioii - dx nponykros,
p-uHit MeTacTaGHabHBIX aToMOB Mg(3s3p2P°) ¢ O, 1 N,0,
nonyuennblx B pabGore (Dagdigian P. J., «J. Chem.
Phys.», 1982, 76, 5375) B yc/J0BHSAX OAHOKpaTHBHIX coyna-'
penitii BEIMHC/CHB OTHOCHT. 3aCeJICHIOCTH PA3/NYHEIX ypoB. '
neit npoaykra p-umiit MgO(a®ll). TIloxasamo, yro MgO.-.
(e*M), oGpaszopamubiii B p-witt Mg+0O;,  oGuapys:upaer!
oueHb HH3KOE KoJeOaT.-BpallaT. BO3GYXKAeHHe, uTo corva- |
cyeTcs € MeXaHH3MOM ero oGpasoBalisi Yepes A0arox.
Byuuii npomekyT. Kommieke Mg0,. B Towke Bpewms o6pa-
sopaiie_MgQ(a’ll) b p-umn Mg (®P)+N0_xapaxrepy.

\X-/flél ._/:_QIN/Q




3yercs caed. -ocoGeinocTami: 1) HiBepenelt 3aceaennocteit’
KoJICGaT. YpoBHeil (MaKCHMYM —NPHXOANTCH HA  YPOBHH |

0==2—3); 2) saceicuueM BLICOKHX Bpallar. ypoBHejt J;
3) CCaCKTHBHBIM 3acesenneM yposieii TC (oGpa3zosanne;
Xxomnonenta a’Il; cHAbHO cHIKeno). B To e Bpems co-
crosmie MgO(X!S+), oGpasyiomeecst B 370ii ‘e p-wmi,.
XapaKTepPH3YeTCsT MJABHLIM PaCNpefesCcHIieM 3aceaeHHocTelt
;Koncﬁar. ypopueit v=0—5" u uusKoii Bpawar. T-poit
~700K. 3710 pasanune oGbsAcHeno PasHbLIMH NYTAMH 00-

Pa3oBaHus STHX COCTOSHIL MgO. Bricokoe Bpalar. Bo3-
Oyxnenne MgO(adll) cpssano ¢ cro oGpasoBaHueM H3
Hsoruytoro mepexoanoro cocrosiunsg Mg+tN,O—, Toraa kak
MgO(X'=+) MOXKeT BO3HHMKATb ‘1O CXOAHOMY MEXAHH3MY
nocie nepexoga c¢ .mortenu. IIs 34’ na Il THma 'A’.
e e AT, S i s siece 3 B B GKYPAT
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‘J/ 105: 123415h" Laser spectroscopy of magnesia: the dA and’

c'Z* states. Application to tho magnesium(P,'P) + nitrous

oxide reaction kinetics. Bourguignon, Bernard: Rostas, Joelle:

(Lab. Photophys.tMol., Univ. Paris-Sud, 91405 Orsay, Fr.), NBS:

Spec. Publ. (F;J. §.) 1986, 716, 83-101 (Eng). The anal. iy reported

of the 363-365 nm laser induced fluorescence and excitation apectra’

of MgO produced by the reaction between Mu(1P, 2P) and N:() in i

Broida oven. Features at 363.39, 363.80, 363.82 and 363.87 nm are,’

resp., the Qi, Q2 Qy. and @i heads of the d 3A-a MI(1-0) band.:

Partial anal. of the (0-0) and (1~0) bands of this transition provided'

3 improved maol, parameters for the d 3A state. A band at ~364.0 nm'
j/]"dv /7 wag assigned to the forbidden ¢ 3¥+-A 11 (3-0) bang, This’
assignment is substantiated by partial rotational anal., ab initio:

calens., and carlier spectroscopic work, The ¢ 33+ state arising from

- T f/] the same configuration ..wr, as the d 3A,D 1A, C 13-, and E 13+
[-'2 — ) states, was characterized. This new spectroscopic data on MKO'
provides a tool to understand the Mg(P, 1P) + N,0 + He kinetics at.

room temp. The Mg(*P) + N;0 reaction produces directly hoth the'

»L{ /2 - A 'IT and a 311 states, The A4 11 is efficiently depleted by reaction’
with Mg(*P) producing chemiluminescent MO states.. There §s 16!

efficient secondary reaction involving the a 1 state, . :

&/]-K?Aé,_/_&f, MY
I ————
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24 51260. CrmexTpbl H KHHETHKA Ja3epHOR Qayopecuen-
L\HH MOHOOKCHAOB MATHHS, KAAbLUHS H CTPOHUMHA. oG-
paxos B. B, Mousxun A. I, Kysakos 0. JI. «Hccaen.
CTPYKTYPH H 3JHEpT. Monekya». VBanoso, 1986, 154—162

Onucana yCTaHOBKA, CO3LAHHAA A ONPELC/EHH: Bpe-
MeH KH3HH BO30YAKIEHHBIX COCTOSTHHIT JBYXaTOMHBIX MoJe-
KyJ, METOAOM naseproit GayopecueHIiH, HO N03BOJISIOmas,
NPOBOAHTL H Heabli pag Ap. na;.\iepenm"{. PaccMotpenn pe-'
3yJbTaThl HCCJENOBAHHSA HA STOH YCTaHOBKE MOJIEKY.J1 MgO,'

Ca0, Sr0. I/Ia pesioMe

#)&
79, N Y ®
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'20 B4362.  Kunernueckoe HCCAe0OBAHHE CTONKHOBHTOML-
Horo Tymenuss Mg (33P;) moaekynamu N,O B mmanasone,
Temneparyp 600—1100 K meromom paspemennoit po
BPEMEHH ATOMHOR SMHCCHH M MpOLECCA 3MEKTPOHHO-3MEKT-,
ponioro (M KoxeGareabHoro) nepenoca sueprun Mg (33P;) + .
+MgO MeroaoM MoOJEKYASPHOI XEMHJIIOMHHECHeHU WK
nocie HMNYJLCHOTO BO3GYXAEHHS JAa3ePOM HA KpacHTenme,
npu A=457,1 um nepexona [Mg(33P,)<—Mg(3lso)]_ Ki-
netic investigation of  the collisional quenching  of
Mg(3*P;) by NoO over the temperature range 600—,
1100 K by time-resolved atomic emission and E—(E, V).
transfer between Mg(33Ps) +MgO by molecular chemilu-
minescence following pulsed dye-laser excitation at,
A=457,1 nm [Mg(3°P))«Mg(3'Sp)]l Husain David,
Roberts Gareth. «J. Chem. Soc. Faraday, Trans.», 1986,
82, Ne 3, Pt2, 395—413 (awra)- . 7" K

B nuanasone T-p 600—1100 K H3y4YeHa T-pHas 3aBucH-
MOCTb JAe3aKTHBALHH BO3GYXAEHHBLIX aTOMOB Mg*(33P;)
(oneprusi Boalyxaenns 2,712 3B no OTHOLIEHHIO K OCHOB-

\;\/'/:786, _{__9’, 2.0




‘HOMY ‘cocTosinHIO 3'S;) B COyAapeHHAX ¢ MoJekyaamn N,O.
AtoMer Mg* renepuponanu NYTESM HMIYJLCHOTO BO30YKjae-
lng napos Mg B nepexoge Mg (3°P«3'Sp) cBetoxn
'457,1 uM nepecrpansaemoro nasepa Ha kpacurene. Kuue-
"THKY THOEJIH aTOMOB ME* 'KONTPOJHDOBAMH MO HHTEHTHB-
HOCTH SMHCCHH CBETa B 3TOM 3aMpelleHHOM Pe3OHaHCHOM
nepexose. ITapameTpul yp-Husi. Appennyca s KOHCTaMTE
CKOpOCTH Tymwlennst Mg* monekynamu NoO Takosh: A=
-=(2,6+3,5; —1,5)-10-1° cm¥/({monckyna-c); E=4134
=+5,3 k[x/Monb, MeTomoM — paspeluentofi BO  BpeMeHE
MoJeK. smHccHn MgO* n3yyena TakKe KHHETHKa npeBpa-
LeHHIT STHX  BO3GYKACHHLIX -MOJeKy.. KumeTnu, KDHA S
SMHCCHH I/t KaKJoro BO30Y:KAeHHoro coctosuus MgO*
OGHApYIKHBAIOT MaKCHMYMBI, MOKa3biBast TeM caMbI, JIgTO
HX 3acesieHHe NMPOHCXOAHT He B MPAMOIl p-LHH iﬂga (3*Ps)
¢ N;O, a B npouecce mepenoca sueprui ¢ Mg*(3 P’)w"f
.06pasopannsic panee 1oaroxusyme cocioanns MgO (X -(l)*.
@I, A'MI, b°S+). Anafua 5MUCCHOHHBIX CIEKTPoB Mg :
YKa3blBaeT Ha cuablioe . koneGaT. Bo3Gyxaenne MgO*
-(kone6ar. T-pa B 2—5 pas Bblwe T-py rasa) B ApOBECES
nepesoca sueprun. ITo ouenkam, kouu-un MgO B cocrxcr),sb.
HHAX d3A u D'A cocraBasior ~0,1% or Konu-ui Mg

(BIZ+), - B. _E. Cxvoar




/Zlé 1/19 B4008. "KHHCTHUECKOE MCCJCAOBANHE: 4) CTOJKHOBH-

Teabnoro tywenns Mg (33P;) moaekyaamn CO; ¥ oGnacTu

temnepatyp 600—1100 K npu nomowmu paspeuieHHoN NoO.

BpeMeHH  atomHoii  amHccHH  (Mg(33P))—Mg(3'Sg) + .

+-hv) ‘u 6) nepepauu sueprun E—(E; V) ot Mg(3°P;) k.

MgO npH noMOLIH pa3pelieHHOoii Mo BpeMEeHH MOJEeKYJasp-

noii amucéun (MgO, B'Z+—A'Il n BIZ+—X!Z+), Bo3un-

Kaloweil npH BO3OYXAECHHH HMNYJAbCHBIM JIa3epoM C A=

=457,1 um (Mg (3°P;)«-Mg(3!Sy). Kinetic investigation

of (a) the collisional quenching of Mg(3%P;) by CO,-

/-—-./. over. the temperature range 600—1100 K by time-resolved
é ) atomic emission (Mg (3%P;)—~Mg(3'So) +hv) and (b) E—
: (E, V) transfer from Mg(33P;) to MgO by time-resolved
molecular emission (MgO, B'=E+—A'Il and BiZ+—X15+)

following pulsed dye-laser  excitation-at A=457.1 nm.

(Mg (3°P) «~Mg(3'Sp)). Husain David, Roberts Ga-

reth. «Ber. Bunsenges. phys. chem.», 1986, 90, No 4

360—369_(aura) - o g
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B ycnoBusax- Measennoro notoka muceienonana KHHEeTHKa
YK23aHHBEIX B 3aro/IoBKe MpOLECCOB. 3aBHCHMOCTh 3dpek-'
THBHOI KOHCTaHTBl CKOPOCTH npouecca (a) OT T-phl AaeTcs
BRIDAXKCHHEM k== (2,4-05%%7).10710 exp (—47,6+58 kX
*Monb~!/RT) 4 (8,1-2,1+29) - 10~* exp (—171,3+34,3 kIlxk- ,
-Moab~!/RT) cM® (Monekyna-c).- Bropoii usmen oTpaaer!
BKJall ABYX KaHa/ioB  mpouecca (a) Mg(33Ps)+COp>.
—+MgO+CO u Mg (3%Ps)4-CO~Mg(3!So) +CO; B CKO-'
PocTb pacxopoBanus atomoB Mg (3°Ps). OGuapyxena Xa'
MOJIEKYJI M%_O Bi¥+) (1), Bo3HHKAIOWHNX B NPSMOM. NpPO<’
uecce Mg(3°P;)+CO,. ~ Hamepenn koneGat. u Bpamiar,'
T-pul I, cocrapasiomue Ty =3042—2346 K n Tr=
=850—1100_K. : e . d1_ 10, . Pychu

¢
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! 105: 51138v The micFfowave absorption spectrum of ma i

oxide. Toerring, T.; Hoeft, J. (Inst. Molekuelphys., Freifﬁef}:;?
Berlin, D-1000 Berlin, 33 Fed. Rep. Ger.). Chem. Phys. Lett. 1986,
126(6), 477-80 (Eng). The microwave absorption spectrum ot"
uMgO, »MgO, and 26MgO was obsd. at 67-275 GHz. Quadrupole
hyperfine structure of 25MgO was partially resolved. The mol. consts
derived from these measurements are 2 orders of magnitude moré

y f WW accurate than previousresults.
) )
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/Z{? 25 19 51219,  MHKDOBOJHOBbIi CEKT euuu,#ﬁo,
The microwave absorption spectrum .of MgO. or -
ring T, Hoeft J. «Chem. Phys. Lett.», 1986, 126, N .6
477—480 (aura.)
B nmanasone 67—275 I'Tu usmepen MB-cnektp noro-
mennss MgO  (X'Z+, v=0—2). Monekyast_MgO nonyya-
JH HENOCPeJCTBEHHO B syclike TNorowenif Npn  B3anmo-
aeficteun napos Marmus (#%.2Mg) ‘¢ N;O. B cayyae
BMgO ynajioch HaCTHYHO  Pa3pellHTb siAepHyilo CTC
(eqQ=—9,5 MTI'u). 3naveHHss MOJeK. NOCTOSHHBIX %Mg-
180: Yo =17229,2034, Y;;=—159,6026 MTu, Yz ——994
Yor=—36,958, Y1p=—0091 kT, ©.=784,78, o,r -
/ﬂ”) —=5264 cm—', R,=1748382A, ay=267917 cxi-1, ‘g —

>

=—3,10830, a2=5,970, a3=—9,26 (a; — usoTonny. ye.
3aBHCHMbIE NapaMeTPhl NOTEHUHAMbHON (-uun Hanxewa)

X./986, 19, ~ /T
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A 9J1175. _ MuKpoBOJMHOBbBI _cnexkTp__noryowenns MgO.
The microwave absorption spectrum of MgO. Tor-
ring T, Hoeft J. «Chem. Phys. Lett.», 1986, 126, N: 6,
477—480 (aura.)
M3yyeHHl MHKDOBOJH. CHEKTPHl TOrJOWlelHs (06JaacTs
67—275 I'Tu) napos (aasa. ~Top, T~925K) #MgO (1),
3MgO (II) u -2MgO (1II). TlpoBeneno oTHecenue mmuui
B CNEKTPAaX K DPA3NHYHBIM THNAM nepexoos..[ast Il ua-
ﬂl ﬂ 6.110212710Ch CBEPXTOHKOE KBAaAPYNOJbHOE pacuienelie jy-'
Huit. OnpeseneHsl MOJEKYJAPHEE NMOCTOAHHBE Yoy, Yy, Yy,
’ Yoo, Y12, We, WeXe, @0, @1, a2, @3, ro H L B OCHOBHOM co.

croanun X'+, 3Hauenus w. H 0.X. xopouwo COTJIacyioTCs
LMIaHHBIMH ONTHY. H3MepeHHil.

95, (93 b, /8, NG
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8JI217.  BNEKTPHYECKHE JHNOJbHBIE MOMEHTH COCTOSI-

it BIZ+ u X'=+ moaekyawt -MgO. Electric dipole mo-

ments of the MgO B!Z+ and X'Z+ states. Biisener H,
Heinrich F., Hese A. «Chem. Phys.», 1987, 112, Ne 1,.
139—146 (aura.) !
MeTonaMH IITAPKOBCKOH  CMNEKTPOCKOMHH  ONpeJeseHb™
9MEKTPHUCCKHIT  JHMOJbHBIE MOMEHT CoCTOsHHA B'Z+,
p=594+024 en. J[ebGas) OCHOBHOrO cOCTOSIHHs X!Z+
(n=6,2=£0,6 D) monexynnt MgO. Boabwas penwunna gu-,

3 NONLHOrO MOMeHTa aasi OCOHX COCTOsIHHI OGbsiICHAeT mo-
L/Z[ /] sBJeHHe HHTEHCHBHBIX JHHHA Q-BETBH B 3JIEKTPHY. mnone.)
OnpeneJieHO BpeMsi XH3HH cocTosinus ' B'Z+(22,54:1,5 ne){
KOTOpPOE COIJIacyeTcsi C Pe3y/nbTaTaMH HeSMIHPHY. pacye-,

TOB. b 8 (%

SHRRSNES RGBS 28 R et L0 S e} W

b 198 18,V ®




Mg

106: 146330m Electric dipole moments of the magnesium oxide'
BIX+ and XIX+ states. Buesener, H; Heinrich, F.; Hese, A. (Inst,
Strahlungs Kernphys., Tech. Univ. Berlin, D-1000 Berlin, 12 Fed.
Rep. Ger.). Chem. Phys. 1987, 112(1), 139-46 (Eng). The elec. .
dipole moment of the excited BiZ+ (v' = 0) state of Mg6 produced in -
a gas-phase reaction of Mg(1S) atoms and N:0 is measured using the |
technique of Stark quantum-beat spectroscopy. It is Hormo| =
5.94(24) D. The lifetime of the excited B'X+ (v* = 0) state js T a

/Z-f /7? 7 22.5(1.5) ns. Using laser exc.itu'tion spectroscopy and by direct
J / Gbservation of the (1) line splitting at high elec. field strengths in

the B1Z+ (0.0) system the ground-state elec. dipole moment is l;g...o| =

6.2(6) D. Furthermore nn,e_lec;fkld:@_d_gped Q branch is obyd, i
Aoneetd

C A /ﬁfy} 206, /V/ai’
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3 J160. YacToTel BpamatenbHbx NMepexosoB B MoJje-
KyJax, copepxaumux u3oronst Mg / Barpuuuesa E. M. /!
ActpoH. uHpKyasip.— 1988.— Ne 1527.— C, :

—12—=

Pes, anra. \
ITpuBenenn TaGAHUK pacCYHTAHHHMX yacToT BpallaTe.b-
HBIX MepexoaoB MOJIeKYJT M 9 Mggh I\‘g”z, N‘gs,
MgE; conepxamix #Mg, ZMg u #Mg. =~ . -5
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 110: 84319m Spin-forbidden radiative decay involving quasi=
degenerate states. ‘Application to the B 12+ — a 31 transition
in magnesium oxde. Yarkony, David R. (Dep. Chem., Johns
Hopkins Univ., .Baltimore, MD 21218 USA). J. Chem. Phys. - 1988,
89(12), 7324-44 (Eng). The spin-orbit‘induced interactions among
the low-lying X, B 13+, a 311, A I, and ¢ 32- states of MgO are
studied with emphasis on the exptl. obsd. B 12+ — a 311 spin~forbidden
dipole-allowed radiative transition, A dressed diabatic’ states
approach is used in which the spin-orbit induced perturbation of the:
(zeroth order) a 3ITo+ and a 3111 fine structure states is partitioned

0 — ﬂ into a contribution from the zeroth order X 1Zo++ and A I states’
W 74/)7 “and contributions from all other remaining ‘states of 1Zo+* and 111,

/ _Z/Asymmetry. This_perturbation-partitioning approach extends a

recently developed technique for detg. spin-orbit perturbed wave:
functions directly in the CSF basis based on first order perturbation
theory of S. J. Havriliak and, Y. (1980) to: situations involving’
quasidegenerate electronic states. The wave functions in question
are expanded in second order configuration state function spaces of
between 60,000-100,000 terms. The_parallel [u(B 120+, v = 0;-a

CA-1989 o, nI0



3Ilo+ v = n)] ‘and perpendicular [uL(B 120+, v = 0; a 31N, v ="n)]
components of the spin-forbidden dipole-allowed transition moment
for the B 12+, v = 0—a 3I1, v = n transition were obtained. It was
found that u1(B 1Xo+t, v = 0; a 311, v = n) peaks at n = 1 and that
for0<n <3 ui(B12o+*,v=0;a3ll;,v=n)>u(B120++, v =0; a
3o+, v = n)]. The spin-orbit induced mixings of the zeroth order of.
X 130++ and ‘A !I; states with the a 3o+ and a 3IIi states are’
responsible for the preponderance of the obsd. B--a (0,0) and (0,1)
fransition moments. ¢ . oo L L e
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17 51024.  3anpewenHbliii N0 COHHY PafAHAUHOHHBI
pacnaj C y4acTHeM KBA3WBBIDOXJEHHBIX cocTosinmit, Tlpu-
Jaoxenne K nepexopy B'E+—a’II B MgO. Spin-forbidden
radiative decay involving quasidegenerate states. Appli-
cation to the B!'Z+—a%ll ' transition "in MgO / Yarko-
ny D. R. // J. Chem. Phys.— 1988.— 89, XNe 12— C,
7324—7333.— "Anri. : :

PaccunTalhl X-KH CIHH-OPOHTAJbHOTO B3aHMOMAECHCTBHA H
3anpelleHHOro 1o cnuHy nepexopa B'E+—a®ll aas Mo-
aekyanl MgO. Ilpumencna neptyp0Gall. TeXHHKa pa3jic/eHus
Ias TNOCTpocHHsi AHAGaTHY. COCTOSHHII B paMKkax (opMa- -
JH3Ma C TOJHBIM raMmuibTonHanom bBpeiita—Ilayan, He-
Bo3MyllleHHast 3ajauya CcpOPMYJIHPOBAHA C HEPEJSITHBHCT-
CKHMH BOJHOBHIMH G-uuamu cocrosuuit X'S+, A, a3,
¢35-. Jlns uX TNPCACTaBJCHHSI HCNOJb30BaHO NPHOJHIKCHHe
KOH(HIYpal. B3aHMOACHCTBHA C OPOHTANAMH, HaACHHH-
mu MerooM MK CCII c ycpeaHeHHEM MO COCTOSTHHsM,
B pesyabTate  paccuHTaHel napanjenbHas  y(B'Zy.+,
v=0, @®lloy, v=n) u ncpnenpukyaspuas p, (B'Ty,+
v=1, a%l;,, v=n) KOMNOHEHTH MOMEHTa mepexoia s
n=0—3. OTMeuyeHo cOrnacne ¢ H3BCCTHBIMH  IKCNCPHM,’
nauHbME aas n==0,1, .A. B. Hemyxuy
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! 4B1018. Hayuenne a® u' X'S+ cocrosmuit MOJIEKYJH'
MgO: sanpewenHnii N0 CNHHY Nepexoa H Hapyluehne mpu-
6anxenns Bopua—Onenreiimepa. Study of the @Il and’
X'Z+ states of the MgO molecule: spin-forbidden transi-
tions and breakdown of the Born-Oppenheimer approxi-
mation / Thiimmel H., Klotz R., Peyerimhoff S. D. Il
Chem. Phys.— 1989.— 135, Ne 2.— C. 229—245.— Ayry.
Paccyntana cucrema KoJseGar. ypoBHell mnis COCTOSIHHI
Moy n X'I+ monexynsr MgO c yueToM cnuu-opGHTaNbHO-
T0O B3aHMOJACHCTBHS NPE/ICTABJIEHHOTO OJHO- H JBYX3.eKT-
ponnbMH onepaTopaMH Bpeiita—ITayan. Otmeueno cu.
HOe HapylleHHC afHabaTHY.  nNpHOJHXKCHHA 3a cyer
CMHH-OPOHTA/LHOrO B3aHMOJAEHCTBHS, B YaCTHOCTH ~ chpyp
AJA TOYTH ' BHPOXKACHHHX X'Z+ (v-6) u oI (v'=3
ypoBHeii cocraBaseT ~ 16 cm~!. IMonyuenn HHTEHCHBHOCTY
HHTepKOMGHHAU. nepexonoB a®llo.—XIZ+ ¢ yyerom cocTos-
nuit B'Z+, 23 31 u 1,2 32~ B neppom NOpsIZKe Teopuy
Bo3Myennit. MccieoBano Takxe BaHsHHe CIHH-0PGHTaND-
HOTO B3aHMOJEHCTBHA Ha HHTenchBHOcTH HK-nepexonon n
JHa [HNOJIbHHE MOMEHTHL . IL B. Taneny




" 111: 183170h “Study of the a 211 and X!Z+ states of the magnesium
oxide molecule: spin-forbidden transitione and kreakdqwn of
tﬁo Horn-Opponhelttier apbroximation, Thuagmel. }?elmu;
Klotz, Ralnos; Peyerimhofi, Sigeidd D, (Unlv, Bonn, D-5300 Bonn,

Fed. Rep. Ger),” Chem.” Phya, 1980, - 10(2), 220-45  (Kng),
The perturbation of the a 3o+ and X1Z+ vibrational levels jn 111

MgO mol. ‘due to spin-orbit interaction” was investigated. The
magnitude depends on the size of the energy difference between the
unperturbed levels and on the spin-orbit matrix elements which are
caled.” employing the Breit-Pauli 1- and: 2-electron spin-orhit

Mipl) o wes /989

s / operator, The theor. procedure is given for the calcn. of spin-forbidden

5 /7 = AN ) transitions in cases where the zero—order states involved cannot he
ﬂ treated within the Born-Oppenheimer approxn. - The intensity
distribution of the intercombination bands a'lo+ = XIZ+ was’

Z '/ MZX g evaluated. The weak perturber states B1Z+, 2,331 and 1,232~ are:
= explicitly considered in addn. to theinteraction of a 2Ilo+ with the

/ ) strong perturber state X12+." The mechanisms are discussed in terms!
}’ ﬂ%m of intensity borrowing. The decrease/increase in intensity of the IR
transitions a3llo+(v') — a3llo+ (v') and X 12+ (v") — X1Z+ ("), due to

spin-orbit interaction is discussed; the perturbed and unperturbed.
d?pole moments, u(X12+, v") and p(a3llo+, v') are given. i

e 1959, 411, N 40
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- 17B1023.  3nekrponnas~ cTpykrypa Mosekyast MgO'
‘B OCHOBHOM H BO30YXAeHublx cocrosuusx. The electronic
structure of the MgO molecule in ground and excited,
states /| Thimmel H, Klotz R.,, Peyerimhoff S. D, Il

Chem. Phys.— 1989.— 129, Ne 3.— C. 417—430.— Anr.

B Gasnce u3 65 crpynnupopaniisix rayccossix opGHTaneit’

§-, p- H d-THNAa MCTOXAMI KoH(Hrypam. B3aHMOJCHCTBHSA,

PAcCYHTaHbl NOTCHUHAJBHLIC KPHBHIC CHHLMCTHHIX i TPH-,

JIVICTHEIX COCTOAHMIT Mosekynst_MgO, koppennpyiomyx c

HH3WHMH 4-Ms HCCOLHAW. NpPCACaaMH Mg+0. Heranbho

7 TIPOANATH3HPOBAHLl COOTHOMICHHS BK/NAJ0B PA3HEIX 3JICKT-
{f” . POHHBIX KOH(HIYpamnit H Aana KJAaccHGHKAUHA COCTOSHMI
KaK BaJICHTHLIX, PHAGCPrOBEIX, HOHHBIX, mddysunix  w

T. A. PaccunTannl KpHBHIG AHMOJBHEIX MOMEHTOB It MOMeH-,

TOB 3/CKTPONHLIX NCPCXOXOB B 3ABHCHMOCTH OT MeX1-

siAeproro paccrosinus. * Onpefenenp CICKTPOCKONHY, pio-

CTOSIHHBIC J/IS1 CBSI3AHHBIX COCTOSIHMi, A. B. Hemyxun

- k. - .- v7~ ————— e - i SR = R
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f 110: 179709¢ The electronic struciure of the magnesium oxide
melecule in ground and excited states. "Thuemmel, ITelmar;
Klotz, Rainer; Peyerimhoff, Sigrid ). (Univ. Bonn, D-5300 Bonn, 1
Fed. Rc Ger.).  Chem. Phys. 1989, 129(3), 417-30 (Eng).
Pole‘i.m[)cun'cs for the ground und various excited states of the:
MgO 1nol. have been cak'd using the MR—CI method. T'he electronic:
structure of the states is analyzed -in terms of their semi-diltuse,
jonic, Rydberg, and valence character and the elee. dipole moments
of the low=lying states are given. Special emphasis is placed upon
the ionic-covalent interactions which give to numerous avoided :
crossings, primerily at large internuclear sepns.  The character of the.
low- lymr 13+ states which have distinel muluconﬁ"umtmnal nature
is cnrefully investipated. .

c.A./989, (1o Now
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"6 J156. DneKTpOHHOe CTpOEHHe Moaekyaw MgO B oc-

HOBHOM H BO36YXMEHHBIX cocTosiHMaXx. The electronic

structure of the MgO molecule in ground and . excited

states / Thiimmel H., Klotz R., Peyerimhoff Sigrid D. //

Chem. Phys.— 1989.— 129, Ne 3.— C. 417—430.— Anra.

Heamnupuuecknm merogom CCIT MO. JIKAO B MHOro-,

‘/L( /} 9KCMOHeHI., 0a3Hce CrPYNNHPOBAHHHX TIayCCOBCKHX ¢-Iuit,

6h /989, v 6




3 TaKXe MCTOAOM KOH(Hrypau. B3aHMORENHCTBH ¢ HCXOA-
HOil MHOTOJCTEDPMHHAHTHON Gb-UHel K yueToM Bcex oa-
HOKPATHO- H HBYKPAaTHOBO3GYX/JCHHHX OTHOCHTENBHO STOIY.
¢-uHH KOHOHIYPAaUHI DACCYHTAHM NOTCHIL KpHBHl, IH-|
NOJIbHHE MOMEHTH, YacTOTH KoJeGaHHil, Bpalare/bHHe,
TNOCTOSIHHHC H DPaBHOBECHHE -JVIHHN  CBS3eH  MOJCKYJb:
MgO B ocnosrom ('2+) u pane BO3GYXIeHHNX (M33+,
1L3¥—= W[ u L3A) cocrosiHuil. Haiizeno, uto HCCTIC/I0BAH-~
Hble COCTOSIHHA MOryT OBTb OXapPAKTePH3OBAHH KaK Ba-,
JIEHTHHe NONyAH(QQY3HBle, DHAGEPrOBCKHE HJAH HOHHHE. .
IonpoGro o6cyxnaloTes HOHHO-KOBAJNCHTHMe B3aHMOJefiCT-
BHA, BO3HHKAIOLHE NPH NOCTATOYHO GOJbLINHX MEXKaTOMHHIX |
PaccToanuaX, BHUHCNEHHHe 3HAYCHHS YAacTOT KOACGaHH i
PABHOBECHHX JJHH CBR3eli XOPOWIO COrAcyloTCss ¢ 3Kcne-,
PHMCHTaJbHEMH, Bu6a, 20. - . B.A. Kopcynos,
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114: 256121s The d3Ai-a3ll) and d322-Aill systems of the mags

nesium oxide molecule. Bourguignon, Bernard; Rostas, Joelle’

(Inst. Phys. Chim. Mol., Univ. Paris--Sud, 91405 Orsay, I'r.). J. Mol

5 Spectrosc. 1991, 146(2), 437-54 (Eng). The 0-0 tand of the!

.5 i Z/— d3A-adl transition of MgO lying at 372 nin was obsd. at higa resoln. !

S /7 // by laser excitation spectroscopy. In addn., the 0-i, 1-2, and 2-3!

4 ¢ bands of the 3As- 3II; subband end the 0-0 and 1-1 bands of the!

9 intercombination system d32-AtIl wer2 also recorded. The rotational !

% m— / anal. of the bands and the globa! fit of 2ll the available data relevant

[ 2 to the D, di3A states permit full characterization of the d3A state and !
Al

derivation of accurate vioration and rotational equil. coasts. for the !

D,d\3Astates. . . o
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118: 28512 A MR-CI-PS and CAS-SCF study of the ground.
slats inagnesium oxide dissociation energy. Cuesta, I..Garcin;
Sanchez,gr Meras, A Gil, 1. Nebot = (Dep. Quim. Fis., Univ.
Valencia, Burjassot, Spain 46100). Chem. Phys. Lett. 1991,
186(4-5), 386-92 (Eng). Ab initio calcns. at CASSCF and MRCI PS
levels are used to det. the dissocn. energy for the X1Z+ state of MgO,
which adiabatically dissocs. to the ground state 1S; of magnesium
?4vand to the excited 1D; state of oxygen, as well as other spectroscopic
0 W b [/parameters. Emphasis is placed upon the problem of properly
/ selecting an adequate active space in CASSCF calcns. and upon the
improvements obtained in MRCI by selecting perturbatively the
most important contributions to the total wavefunction and evaluati
the remaining ones only by perturbational methods. hrough a
p‘r_oc%(;ur% l:ﬁ?gC(ImPsStfbdgi:gZ (;heVC((,E:n géeéi dissocn, ener?. values
of 387 e and 4.20 e F) are obtained.
values compare with the exptl. value of 3.76 + 0.13 eV, thnse

@.4. /998 W6 wy
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117: 138008z Experimental and theorctical invesctigation of
chemical bonding: application to magnesium oxide. Foley,
Jeffrey Arthur (Arizona Siate Univ., Tempe, AZ USA). 1991, 264
pp. (Eng). Avail. Univ. Microfilms ‘Int., Order No. DA9134858.:
From Diss. Abstr. Int. B 1991, 52(6), 3129. o i
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2 9B1079. MccaenoBanue SHEPrHH AHCCOUHALHH OCHOB- '
Horo coctosnus MgO meropamu KB HHMK u CCIT MAIL
A MRCI PS and CASSCF study of the ground state
MgO dissociation energy / Garcia Cuesta 1., Sanchez de
Meras A., Nebot Gil I. // Chem. Phys. Lett.— 199].—
186, No 4—5.— C. 386—392.— AHru1. ,

Merogom CCII B nosHOM  akTHBHOM NpOCTpaHCcTBe
(CCIT MAII) u rMeronoM KOHQHIYpal. B3aHMONEACTBHA o
YYeTOM OIHO- H JBYKPATHWIX BO3GYKAEHHI MO OTHOLIe-
HHIO K HCCKOJIbKHM HCXONHBIM KOHOHrypauusm (KB HHK)-
PAcCUHTaHA SHCPTHS JHCCOUHAUHH OCHOBHONO 3JEKTPOHHO-
ro cocrosiuus MoJsekyast MgO. Basuc crpynnuposanumx.
rayccosmXx (-uiit BKJIIoYah™ nHaGoper (13s8p1d)/[6s4p1d],
na Mg u (11s6pld)/[5s3pld] ua O. Has pacuyeros Me-
TOAOM KOH(DHIypal. B3aHMOMEHCTBHS HCMONB30BaHa BapH-
alHoHHO-nepTypOal. mnpoueaypa CIPSI. HccnenoBany
npoGJeMsl BLiOOPAa aKTHBHOTO NMPOCTPAHCTBA NIPH pacyerax
merogom CCIT TIAIT u nepryp6au. 0T60pa  HCXOAHBIX
KOH(hHrypauHit npu pacuetax Mmeroiom KB HHK. Meroaa-
mu CCII TAIT u KB HHMK noayuens omuenki 3HEPrn.
axccounaunn 4,20 n 3,87 3B cooTB., nocaenuss H3 K-phX.
XOPOIIO COJ1ACYETCS C SKCMCPHM.  3HAUCHHSIMH 3,76+

0,13 3B. - - — .. A A Cadonon
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114: 17:204g The BiX+-a3lli and D1A-p31T, intercombinsiion

systenas of the magnesium exide molecule, In, P. C. F.; Cross, K.

'J.; Field, R. W.; Rostas, J.; Bourguignon, B.; McCombie, J. (Dep.

‘Chem., Messachusetis Inst. Technol.,, Cambridge, MA 02139 USA).

J. AMol. Spectrose. 1991, 146(2), 409-38 (Eng).  The Ms0

BI2+-311; (0-0) and (0-1) and DIA-w3TE(0-0) and (1-1) Intercombinatior!

Lands were obsd., rotationally analyzed, end reduced to mol. consts,

by a nonstandard procedure which made extensive use of an

cleborate but highly censtrained effective Hamiltonian model. The

J MgO a3l state is important because it is low lying (T = 26206

/" 3 cm-1), it correlates to Mg(1S) + O(3P) ground state atoms (unlike tha

Z —-a ) X1X+ state), it is the lower state of the exceedingly complex nesr UV

/ triplet-triplet bands, ard many Mg + oxidant reactions significantly!

i populate various €, e/f components of the a3l state, The fit model, |

/ 5 ’ obsd. transitions, and computed ecigenvalues and eigenvectors for!

A b & ) MgO w31 v = 0 and 1 will nid the anal. of triplet-triplet bands end

will be esp. valuable in providing transition frequencies and relstive

Q, ¢/f, and J-dependent rotational linesirenzth factors for population

Vé{‘/‘ . monitering.  The present results reaffinm the validity anq utijits c-l'i
=4 voricus szmielaniricnl rcln;jr)nships_bct_'.-.'e,c_-n_ﬁjmrsg_guctur»a, A—doublin

. ' ;
c.A- 199, L v /1S

)
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_gndYperturbation parameters.” Moreover, by showing that thej
A-doubling in the 23l stats is dominated by interactions with thel
iX12+ and LIT+ states, an ab initio prediction of the location of the a3,
. yet unabsorbed b3Z+ state is confirmed. The BiZ+-g3Il trensitiot

Dorrows its oscillator strength from the BiE+-X1Z+ and Biz+-AL
trensitiona. The pattern of 211, alll, and X122+ vibrational levels i)
‘such thet, for v < 4, the predominant perturber characters admizcd!
into the a3[1, va level are v: = ve + 3 n:‘.cfv.« = va. Interference effecta:
between transition cmplitudes borrowed from B-X and B-Aj
transitions will cause intenaity to be transferred from Ku() to Po(-Di
or vice versa. 'These e-level interference cficcts will be strongly|
dependent on vy, v, o, and Q. ‘

o
A 4
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¥ (20)51069.  XMmuueckue cnnuru ANS JHEpPrHA cosamn ocron-|
HBIX YPOBHEH OKCHMAOB W ENOYHOICMENbHBIX MEeTannos. Che- |

mical shifts of the core-level binding energies for the alka-|
line-earth oxides /Bagus Paul S. Pacchioni G., Sousa C.,|
Minerva T., Parmigiani F. //Chem. Phys. Lett .—1992 .—196!
Ne 6 .—C. 641—646 .—Anrn. e l

[ns onpepeneHns MPUPOAbI M TEHAEHUMA . XMM. casuros
JHEprui CBA3M OCTOBHbIX YpOBHeH meTanna npoauanuaupoaa-§
Hbl BONHOBbIE (D-UMW KNACTEPHbIX MOAEneH OKCMAOB wen.-!

§ S O, -
A 3zem. merannos _MgO, Ca u BaO. lMokasaHo, uTo TeH-.

fﬁ/} AEHUMS YMEHbLUEHUS XUM. CABWIOB  ANS  TRXKEnbIx aromoa,
onpeaensetcs KOMneHcauuen AByX 3¢ eKros anexrpocra-‘

TMU. NPUPOALI ANA MCXOAHOrO cocTosHus. Mepsbiii M3 HuX coc-'

TOMT B YBENMYEHUM SHEPruHU CBA3M [UKATMOHA NO CPABHEHUIO

C HeRTp. aToMOM. BTOpOM COCTOMT B NOHMIKEHUM IHEPrUM CBS-

7 aM NoA BAMAHMEM MAA[ENYHrOBCKOro noTeHuuana. TeHgeHuus,

@ 7;:/? CYMMMHPYIOULAR ABA YKAa3aHHbIX aKnaAa, XOpOoWo cornacyer-
i €S C IKCNEPHM. A3HHBIMK. ) A. A Caqaouoa
= - e o e et ok i e

X. /995 54D L



. n. Jhem, /%71 /992 98
NE.C. VY o B




’ /993
N0

{ 118: 261336c Roply to "Commeont on ‘A MR-CI-porturbativey-o |

selected and CAS-SCF study of the ground-state magnesium

oxide dissociation energy'. Garcia Cuestn, I.;: Sanchez de Meras,

A Nebot Gil, I. (Departamento do Quimica Finica, Univeraidad de

Valencia, Dr. Moliner, 50, Burjnsrot, Valencir, Spain 46100). Chem,

Phys. Lett. 1993, 205(4-5), 484 6 (Eng). A reply I made to the

-pofemic of Charles W. Bauachlicher, Jr. and Harry Partridge (ibid,

1993, 205, 479) on the work of C., et al., (ihid. 1991, 188, 48), In the!

preaent work on the calen. of the dismocn, nnnrg{ (D) of MgO, the

. relntions among the aize of the actjve space In CAS -SCF wave

- 3g T0 / functiona, the ealed. 1),, and the continuity of AE[dr warn atudind,

” -—j' T Y2 Banin-aet Influence wan alao conaidorod, Finally, 1t waa conelidag |

0 55)’"" the dissocn. energy of MgO reforead to ground atate atoms ’.i
P2 L0 eV, .

(P/;l /\95‘73: _/l&/ N A
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? 9A175. Pacuer >NEeKTPOHHLIX BHEH SHEPrHM M MNOTeH-
UManbHLIX KPMBBIX monekynsi M merofom Xa PaccesHHbix
sonu. / He Wengjian, Shen GuGiu, Huang Yingpeng, Wang
Haipeng, Zhu Xiaoyi, Li Yuangi, Yang Baocheng, Pan
Weizhou, Wang Xinghe Guan Jianmin // Huadong shifan:

daxue xuebao. Ziran kexue ban = J. East"China Norm. Univ.

Nat. Sci.. — 1993. — Ne . — C. 45— 9. — Kur.; pes. awrn.

B pamkax HEOrpaHMYeHHOro no-EnuHy mertoaa Xa paccesu-

£ HbIX BONH MCCNeaoBaHo :nggwp’ounoe crpoedne MgO. Mpu-

; /I ¥ BeAeHb! OAHOINEKTPOHHLIG YPOBHM JHEPrHM W NOTeHuMansHeie
.,U KpMBbIE ANA OCHOBHOrO M  HM3KONEMNawmx 8036y)XACHHBIX
cocToaHMi B K:;u(a:one anwe  cesaer 1,5—6 ar. ea.

PaccunTaHbl TaKWE A[UNONbHLIE W KBAAPYNONbHLIE MOMEHTI

-

W_PSA AP. OAHO3NEKTPOHHbIX CBOHCTB.
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119: 16482h Ab Initlo study of neutral and lonized microclusters
of magnesia. Recio, J M.; Pandey, Ravindra (Dep. Electr. kng.,
Michigan Technol Univ., Houghton, M1 49931 USA), Phys. Rev. A
199, 47(3), 2075 82 (Eng). The equil. properties of small MgO
clusters (Mg, Mg:0, MgO, and Mg:01) are caled. to obtain their
dependence on computational constraints such as the basis set and
level of computation. The resulta have led to the suggestion that the
Iinclusion of cr;rﬂll;.w m'fmm at the o:'auﬂ«?;. Moller-Pleaset
level is ncessary fot atomization energy althoug configuration
parameters ma, be obtained at the Hartree-Fock level. Based on.

"thin suggeation, the caled. propertion of the neutral and ain le -{onized

MgO mdnomer are in excellent agreement with the exptl. data and
available valuea from very accurate calcna. For the triat. cluatery
MgiO is found to be more stahle than MgQs:, whose geometrica|
structure is detd. by the strong O-O interaction. The optimum
configuration of Mgz02 is a slightly distorted square with a Du
symmetry. Upon ionization, these cluaters undergo structurg)
modifications, but these effects are softer than in alkali halide
clusters due to the delocalized character of the hole. The vaporization
of a neutral oxygen atom providea the moat favorable fra mentation
channel for the neutral nmyuinxlo -ionized atoichiometric dimers,

. 1695 19, nd Nyl Mg, Alpt)
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922 51062. Bo36ywaenusie cocrosHua MgO. MUccnepora-’

HMe B pamKax KnactepHoH mopgenn. Excited siates of MgO:

. A cluster model study /Bagus P. S., lllas F., Sousa C. //1.
.Chem._Phy;_. .7_1_994 .—109;_,?:19%4_

.—C. 2943=2946 .— Anrn,

AN

X- 198Y, N34
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121: 238747r ‘A redetermination of the dlnochtlon en""
MgO+*+. Bauschlicher, Charles W, hoff, Stephep’ &
Partridge, Harry (Ames Res, Cent., NASA Mof! riu Fleld A Y
USA). J. Chem. Phys. 1994, 101(3), 2644-5 9‘%

gqncwl in literature values of duoocn. energy of
tate of MgO+was studied by using a hlgher levol of tin&
treatment. Two one-particle basis setl were used and the o
were optlmxzed by the SCF &P ch. The electron comlauo
D(T) an

\ming the C d the modified
e s A the sizeatts oiF 1"’%

proachu. Because of the sizeable
effect, calcns. were nﬁo ed out by the core pohnzatfo(;: aleny

= I y .approach. The MgO+ Do values eom uted using both P arenty
/j} ¢ J t gjrﬂﬂé.gd Mg’*+0- limits are presented e bestmegt. for ;)ho M
18 2.32+0/06 eV, whlch is obtnmed by averaging the..
lumu The present predxcted Do value is in excellent agreement twy

authors' previous results as well as the photodissoc with
.Frasier, o« al., (1989). E n. “P? of B. &

6. /) (999, 1A), v A0
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, 121: 310689t Fourier transform infrared spectroscopy of the

AlI-X1Z+ system of MgO. Kagi, Eriko; Hirano, Tsuneo; Takano,’

Shuro; Kawaguchi, Kentarou (Dep. Chem., Univ. Otsuka, Tokyo,

Japan 112). J. Mol. Spectrosc. 1994, 168(1), 109-25 (Eng).

The gas-phase IR adsorption spectrum of the AII-X1Z+ system of

MgO was obed. in the 2700-5400 cm-! region with a high-resoln.’

Fourier transform IR spectrometer. The MgO mol. was produced in

areaction of Mg vapor with N20. The obsd. 501 spectral lines were

assigned to five vibrational bands, va-v: = 1-0, 2-0, 3-0, 2-1, and 0-1

7 [5~7) of ¥MgO. These lines were analyzed to det. the band origins, the
- ? ) rotational, centrifugal distortion, and A-type doubling consts. in the

AUl state. The term value Te of the Alll state was derived to be

/ 3563.8377(74)cm-}, with one std. deviation in parentheses. The
rotational levels in the Al state were found to be perturbed by’

those of the vibrational levels of the X1Z+ state through rotational-=

electronic interaction, and the anal. of the perturbation was carried’

out to det. the interaction consts. The spectra of the va-v; = 1-0

bands of the isotopic species, 2MgO and 2Mg0O, were also obsd. and

¢.4.199Y, 14, N4
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1051190. dapageescxan CNeKTPOCKONMA NaA3epHOro Mmar-
HuTHOrO pe3onanca nonoc (0—2)A'M—X'Z*t wu  (0—1)a’-
Moy —X'ZTMgO.’ Farada?' LMR speciroscopy of. the MgO A'-!
N—X'z* (0—2) and aMys—X'E* (0—1) bands /Murtz P.,
Richter S., Pfelzer C., Thummel H., Urban W. //Mol. Phys. '
.—1994 .—82 Ne 5 .—C. 989—1007 .— Anrn.

MeTOfOM nNasepHOro MArHMTHOTO PE30HaHCa MCCNEefOoBaHbI
nonockl NEpPeXofoB MEXAY CHMNLHO B3aMMOAEHCTBYIOWMMM
OCHOBHBIM M HU3KONEXAWMMH _ INEKTPOHHBIMH  COCTORHURMM
X'Z*, @M u AN monekyns *Mg'*O, Mpuseseno nonoxwe-
HMe M OTHeceHue HabnNIORaEeMbIX 3EEMaHOBCKMX Pe30HaH-
cos 8 nonocax 0—2 nepexopa A'M—X'2* u 0—1 nepexopa.
aMoy—X'Z¥; paccyMTaHHbIX C yYeTOM BO3MyLLEHMH 3Haue-
HUA 3DDEKTUBHBIX MONEKYNSPHBIX TIOCTOSHHBIX ANS yPOBHES
v=0, 1, 2 cocrosuus X'IT u yposweii v=0 cocrosnmii
a’N u A'M; napametpos sxoaswux B MaTPHUHBIE 2NEeMEHTbI
3 PEKTHBHOrO BPAULAT. FAMUNLTOHMAHA, YYMTHIBAIOWErO B3a-
MMHbIE BO3MYLLEHMS YKa3aHHbIX 3neKTpoHHo-konebar. ypos-

Hewn. . .A__.w,._ o R. M. Kos6a.

f
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' 18 B146. He:mnupu-lecuoe WCCNeROBANME FUNEPMArHHeBLIX |

KaTHOHOB Mg,O+ " Mg,O Ab initio study of the hy-:
permagnesium Mg,0% and Mg,Ot cations / Boldyrevi

Alexander 1., Simons Jack, Schleyer Paul von R. // Chem.
Phys. Lett. .— 1995 .— 233 , Ne 3 .— C. 266—272 .—
Awrn. ) :

Heamnupuueckum metogom CCIM MO JIKAO 8 6asucax
po 6=3114Td(3df) c yyerom anekTpoHHON Koppensumu
NO pasnu4HbIM CXEMaM M MeToAoM dyHKUMOHANa NNoTHO-
CTM paccyuTaHbl paBHOBECHas reomeTpus M KonebartenbHble
uactotsi MgOt (1), Mg,O"' () » Mg;O* (lll). Mokasawo,

yro Il ABnseTcs nuMHEMHON, a nnockue T- " Y-ospaanble
Vé 14 s ¢opMbl MeHee BLIFOAHLI WU NPAKTUYECKW BLIPOXAEHbI. DHep-
. rum  puccouymaumn |—Ill ¢ orwennenmem MgT  HaligeHbr

pasHbiMu coots. 52,2; 93,4 u 46,8 kkan/monb (c ortwenne-
nuem Mg). ﬂonyquHble pe3ynsrarbl cornacylrorcs ¢ p,annbl-
MU apeManponemou MaCC cneKrpocxonm«

@ 7 JZ 'f*
X. 1995,y /9 @ 4 Zu’ﬁ



: 122: 199697y Ab initio study of the hypermagnesium Mg:0+!
’ and Mg;O+ cations. Boldyrev, Alexander I.; Simons, Jack;:
Schleyer, P.von R. (Chemistry Department, The University of Utah,!

'Salt Lake City, UT 84112 USA). Chem. Phys. Lett. 1995, 233(3)’

266-72 (Eng). The geometries and vibrational frequencies of MgQ+'

Mg20+, and MgsO+ were calcd. using high level ab initio ma();:

functional theories. MgzO+ (D-p, 2Z+¢ ) 18 linear while the plang,

T-shaped (Ca, 3B1) an Y-shaped (Cav, 2A1) MgsO* structures ape

essentially degenerate. MEO*. Mg20+ and MgsO* have dissocp

4 W€/ 0 energies of: MgO+, 52.2 kcal/mol (into O+Mg+*); MgiO+, 93 4

) 7 kc,.{‘mol (MgO+Mg+); and Mgs0+, 46.8 keal/mol (Mg:0++Mg). Oue

NP results agree well with the relative intensities of these cations in
ﬁo gr ! the
ﬂg ¢ M time—of-flight mass spectra reported in a recent exptl. study.

Fain

& » (2 /Zwﬁ

C. 1. 1998 141, N /6
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| 3//7 124: 40270y New bands of the MgO AMI-X13+ and a®ll,,~X15+
(7" systems by Faraday laser magnetic resonance spectroscopy.-
. Muertz, P.; Thuemmel, H.; Pfelzer, C.; Urban, W. (Inst. Angewandte
Physik, Univ. Bonn, Germany). Mol. Phys, 1995, 86(3), 513-34 (Eng).
Extended measurements are‘reported for rovibronic transitions between
the strongly mixed low-lying X1w+, a3[1 and AM] electronic states of the
MgO mol. in the 1640-3510 cm—! region. The measurements were made
with the Faraday laser magnetic resoifance (LMR) technique utilizing a
CO laser and a CO overtone laser. The new obsd. lines include the
AMI-X13+ (0-0, 0-1, 1-1, 1-2, 1-3, 2-2, 24, 3-3) bands as well as the
much weaker a 3[], ,-X13+ (00, 1-0) intercombination bands, The
present highly precise LMR data provide a basis for performing an
/ 1/ g a—p extensive deperturbation anal. including the spin-orbit, orbit-rotation
i - /{/ /2 7 ) and Zeeman interactions between the rovibronic levels of the X1¥+, a3
and a 1 states. Thereby the present data are combined with reliable
< \ earlier exptl. results, in particular for the transitions involving higher
2z -——/{//2 lying vibronic states, in order to obtain the effective deperturbed mol.
ﬂ i ’ consts. and perturbation parameters for the three lowest lying electronic
// states of MgO to as high an accuracy as possible. The abs. std. deviation
. of the LMR data is 6 x 10-4 ¢cm—? (18 MHz), which is in accord with the
accuracy of our measurements. The set of deperturbed mol. parameters
/ g g 6 reproduces all measured lines with an overall std. deviation of 0-87 rela-
C ! ﬂ » tive to the exptl. uncertainties. For perturbations such as spin-orbit
(/ N\/‘/ interaction there is good agreement with the predictions of large scale
/ 2/ /] ab initio calens.
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ﬁ: /"‘/6) 126: 243055w Ab initio calculations on (Mg0),,, (Ca0),,, and (Na-'
3 Cl),, clusters (n = 1-6). Malliavin, M.—J.; Coudray, C. (CEA-DAM,
Centre Etudes Bruyeres Chatel, Fr.). J. Chem. Phys. 1997, 106(6), 2323—

2330 (Eng), American Institute of Physics. We report preliminary results

of ab initio calcns. on (NaCl),, (MgO),, and (Ca0Q), clusters for n = 1-6..

We det. the isomers and the structure of virious neutral clusters. Their

> relative stabilities are studied by analyzing their binding energies and

’ their dissocn. energies. As a particular behavior of (MgO), is obsd. for

M_ L\MQ éi-,a n = 3 and n = 6, the bondings of (Mg0);, (Ca0),, and (NaCl), are

ﬁézw studied. l T B
crnid iy, ﬂ\ &
C. A 1997, [26 v /3
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128: 186766u X-ray and elec.t;'dn dx'f'fr-nctlon 's.tl'zay‘ ofMgO :

Tsirelson, V. G.; Avilov, A. S.;; Abramov, Yu. A.; Belokoneva, E. L.;

78

Kitaneh, C. R.; Feil, D. (Mendeleev University of Chemical Technology, :

Moscow, Russia 125047). Acta Crystallogr., Sect. B: Struct. Sci. 1998,

B54(1), 8-17 (Eng), Munksgaard International Publishers Ltd.. Precise

x—ray and high—energy transmission electron diffraction methods were
used for the study of electron d. and electrostatic potential in MgO
crystals. The structure amplitudes were detd. and their accuracy estd.
using ab initio Hartree—Fock structure amplitudes as criteria. The
electrostatic potential distributions, reconstructed using Fourier series
from both x—ray and electron diffraction data, are in satisfactory mutual
agreement and are similar to the theory. They, however, suffer from
restricted exptl. resoln. and, therefore, the reconstruction of the electro-
static potential via an anal. structural model is preferable. The K model
of electron d. was adjusted to x—ray exptl. structure amplitudes and
those caled. by the Hartree—Fock method. The electrostatic potential,
deformation electron d. and the Laplacian of the electron d. were calcd.
with this model. The crit. points in both exptl. and theor. model electron
densities were found and compared with those for procrystals from spheri-
cal atoms and ions. A disagreement concerning the type of crit. point at
(1/,1/4,0) in the area of low, near—uniform electron d. is obsd. Topol.
anal. of the electron d. in crystals can be related with a close—packing
concept.



F: (MgO)nMg2+
: 3
130:301922 Structures and stabilities of
doubly charged (MgO)nMg2+ (n=1-2 cluster ions.
Aquado, Andres; Lopez-Gejo, Francisco;

Lopez, Jose M. (Facultad de Ciencias,
Departamento de Fisica Teorica, Universidad de
valladolid, Valladolid 47011, Spain) . Jis

Chem. Phys., 110(10), 4788-4796 (English) 1999
Ab initio perturbed ion plus polarization
calcns. are reported for doubly charged
nonstoichiometric (MgO)nMg2+ (n=1-29) cluster
ions. We consider a large no. of isomers with
full relaxations of the geometries, add the
correlation correction to the Hartree-Fock
energies for all clust  sizes. The

I



polarization contribution is included at a
semiempirical leve also for all cluster sizes.
Comparison is made with theor. results for
neutral (MgO)n clusters and singly charged
alkali-halide cluster ions. O method is also
compared to phenomenol. pair potential models
in order to assess their reliability for
calcns. on small ionic systems. The large
coordination- dependent polarizabilities of
oxide anions favor the formati surface sites,
and thus bulk-like structures begin to dominate
only after n=24. The relative stabilities of
the cluster ions against evapn. of an mol. show
variations that are in excellent agreement
with the exptl. abun spectra.
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F: MgO
P: 3
132:227648 Electronic structure of the alkali
earth metals and their oxideA Sashin, V. A.; Ford,
M. J.; Bolorizadeh, M. A.; Kheifets, A. S.

Physics Dept., Flinders University of South
Australia SA 5001, Australia Proc. - Aust.

Conf. Nucl. Tech. Anal., 11lth, 47-50 (English) 1999

The electronic structure of Be, Mg, Ca and their
oxides was measured usi electron momentum spectroscopy.
Ab initio calcns. in the 1linear muffin-t orbital
approxn. of the same compds. were also made. i

C P 2080, 2L




F: MgO

P: 3

131:302407 Relative stabilities of CaO and MgoO.
Xu, Xiaoping; Schlesinger, Mark E.

Department of Metallurgical Engineering,
University of Missouri-Rolla Rolla, MO 65409-0340,

usa High Temp. Mater. Sci., Volume Date 1997,
38(2/3), 65-70 (English) 1999 Recent

investigations have suggested that the long-held‘

belief that Ca oxide has a more neg. Gibbs energy

of formation than Mg oxide at lower temps. is




inaccurate. If these claims are valid, elemental
Mg should be effective reducing agent for Ca0O. To
test this hypothesis, mixts. of elemental Mg and
Ca0 and of elemental Ca and MgO were sealed under
vacuum in molybdenum crucibles and equilibrated at
1398-1473 K for extended periods of time. Although

i
T

anal. results suggest that true equil. was not'

established in these expts., the data do suggest
that the needed correcti of the "traditional”
thermodn. data for Ca0O and MgO is not as great as

claiqu.




F: (MgO)n
"P: 3 :
© 133:286783 Structures and Stabilities of CaO and Mgo
Clusters and Cluster Ions: An Alternative Interpretation
of the Experimental Mass Spectra. Aguado, Andres;
Lopez, Jose M. Departamento de Fisica Teorica,|
Universidad de Valladolid Valladolid 47011, Spain!

J. Phys. Chem. B, 104(35), 8398-8405 (English)
2000 . The structures and relative stabilities of
doubly charged nonstoichiometric (CaO)nCa2+ (n = 1-29)i
cluster ions and of neutral stoichiometric (MgO)n and
(CaO)n (n = 3, 6, 9, 12, 15, 18) clusters are studied
through ab initio perturbed ion plus polarization:
calcns. The large coordination-dependent
polarizabilities of oxide anions favor the formation of:

.

SR . - L T maa

2680



surface sites, making the crit. cluster size wnere

anions with bulk coordination first appear larger than.
that found in the related case of alkali metal halides.!
Thus, we show that there are substantial structural:
differences between alkali metal halide and alk. earth!
oxide cluster ions, contrary to what is suggested by the%
similarities in the exptl. mass spectra. An alternative'
interpretation of the magic nos. for the case of oxides|
is proposed, which involves an explicit consideration of
isomer structures different from the ground states. A

comparison with the previously studied (MgO)nMg2+

cluster ions shows that the emergence of bulklike

structural properties with size is slower for calcium.
oxide. Nevertheless, the structures of the doubly:
charged clusters are rather similar for the two'
materials. By contrast, the study of the neutrals:

reveals interesting structural differences between Mgo

and CaO, similar to those found in the case of alkal:L1
metal halides.

e




l F: MgO l o ‘WOMO ‘ A0S0
P: 3

133:49167 _ An accurate determination of the
ionization energy of the MgO molecule. Bellert,
. D.; Burns, K. L.; Wampler, R.; Breckenridge, W. H.
Department of Chemistry, University of Utah
salt Lake City, UT 84112-0850, USA
Lett.,. 322(1,2), 41-44 (Enalish) 2 zooa .-

Ly

- e 2. .. . The 1onlzatlon energy of
the MgO(X 1 SIGMA + v=0, J—O) mol., to form the MgO+(X
2.P1.3/2, v=0, J—3/2) ion, has been detd. by two-color
photoionization threshold measurements to be 8.0067.+-

.0.0009 ev. This value is consistent with, but™ 7.+
much more accurate than, earlier exptl. and ab
-initio ests of 7.9.+-.0.1 eV and 8.09 eV, resp

P it At AN TRaANScIlN AT AA Al

A 2000 ‘



F: MgO ?/9@0
P: 3

133:49167 An accurate determination of the
ionization energy of the MgO molecule.

Bellert, D.; Burns, K. L.; Wampler, R.:

Breckenridge, W. H. Department B of Chemistry,
University of Utah Salt Lake City, UT 84112- 0850, :
usa Chem. Phys. Lett., 322(1,2), 41-44 (English)

2000 The ionization energy of the MgO(X 1.SIGMA.+, v=0,
J=0) mol., to form the MgO+(X 2.PI.3/2, v=0, J=3/2) ion,
has been detd. by two-color photoioniza threshold
measurements to be 8.0067.+-.0.0009 eV. This value is
consiste with, but much more accurate than, earlier
exptl. and ab initio ests. of .0.1 eV and 8.09¥‘e_V,h£eispr.

R 200) 133,




F: MgO

P:3

134:317920 Laser spectroscopy of magnesium oxide in magnesium
metal combustion. Dreyer, Christopher B.; Daily, John W.; Abbud-
Madrid, Angel; Branch, Melvyn C. Center for Combustion and
Environmental Research, Department of Mechanical Engincering,
University of Colorado at Boulder, Boulder, CO, USA. Trends Opt.
Photonics (2000), 36(Lascr Applications to Chemical and Environmental
Analysis), 114-116. in English.

®

Z6eO



Magnesium oxide (MgO), produced by metal combustion in
acetylenc-air flame, was studied by . laser-induced fluorescence
spectroscopy.  Laser induced excitation of the B1Z+-AlIl transition of
MgO was followed by fluorescence detection of the B1Z+-X1Z+ transition
revealing a dense and complex structure with many active states. The most
dominant feature of the spectrum was the (0,0) band-head at 606 nm. The
R, P, and Q branches trailed to the blue, overlapping with (1,1) transitions
at 601 nm and the (2,2) band at 594 nm. The Av=-1 vibrational bands,
(0,1), (1,2), and (2,3) were also present due to the high temp. in the flame.

‘
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133: 22678u Dissociation energies of astrophysically important
MgO, SO, SiN _and TiO from spectroscopic data. Reddy, R. R.;

Ahammed, Y. N.; Gopal, R. R.; Azeem, P. A.; Rao, T. mamrt-

ment of Physics, Sri Krishnadevaraya University, Anantapur, India). J.
Quant. Spectrosc. Radiat. Transfer 2000, 66(5), 501-508 (Eng), Elsevier
Science Ltd. The potential energy curves for the electronic ground states
of astrophys. important MgO, SO, SiN and TiO mols. are constructed by
the RKRV method. The dissocn. energies are detd. by curve—fitting
techniques using the 5 parameters Hulburt—Hirschfelder function. The
estd. dissocn. energies are 3.674 + 0.075, 5.321 + 0.113, 4.492 + 0.103
and 6.94 £ 0.16 ¢V and MgO, SO, SiN and TiO, resp. The estd. D,
values are in reasonably good agreement wi_th literature values.

- O
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s F: MgO

P: 3

133:22678 Dissociation energies of astrophysically

important MgO, SO, SiN and TiO from spectroscopic data.
Reddy, R. R.; Ahammed, Y. N.; Gopal, K. R.;

Azeem, P. A.; Rao, T. V. R. Department of Physics, Sri

Krishnadevaraya University Anantapur, India g
Quant. Spectrosc. Radiat. Transfer, 66(5), 501-508'
_(English) 200Q il lia- @ Jritno ol o mm e Toan A
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A . The potential energy curves for the

electronic ground states of astrophys. important MgO,
SO, SiN and TiO mols. are constructed by the RKRV
method. The dissocn. energies are detd. by curve-
fitting techniques using the 5 parameters Hulburt-
Hirschfelder function. The estd. dissocn. energies

are 3.674 .+-. 0.075, 5.321 .+-. 0.113, 4.492 .+-.
0.103 and 6.94 .+-. 0.16 eV and MgO, SO, SiN and
TiO, resp. The estd. DO values are in reasonably
good agreement with literature values.

1 franhiia s i 3 -




F: MgO
P: 3 5599{7
133:22678 Dissociation energies of astrophysically

important MgO, SO, SiN TiO from spectroscopic data.
Reddy, R. R.; Ahammed, Y. N.; Gopal, K. R.; P.

A.; Rao, T. V. R. Department of Physics, Sri:
Krishnadevaraya Universit Anantapur, India

J. Quant. Spectrosc. Radiat. Transfer, 66(5),
501-508 (English) 2000 The potential .  energy

curves for the electronic ground states of astrophy
important MgO, SO, SiN and TiO mols. are constructed by
the RKRV method. dissocn. energies are detd. by curve-
fitting techniques using the 5 param  Hulburt-
Hirschfelder function. The estd. dissocn. energies are'
3.674 .+- 0.075, 5.321 .+-. 0.113, 4.492 .+-. 0.103 and’
6.94 .+-. 0.16 eV and MgO, and TiO, resp. The estd. DO,
values are in reasonably good agreement with literature ,
values. e

C.AA6D, 123




F: MgO {_,

P: 1

133:340497 The valence band structures of BeO, MgO, |
and CaoO. Sashin, Vladimir A.; Dorsett, Helen E.; |
Bolorizadeh, Mohammad A.; Ford, Michael J. School of |
Chemistry, Physics and Earth Science, Flindersi

University of South.Australia Adelaide, SA 5001,
Australia J. Chem. Phys., 113(18), 8175-8182 |
(English) 2000 We - have performed direct:

measurements of the valence band structures of the light!
alk. earth oxides BeO, MgO, and Ca0 using electron
momentum spectroscopy (EMS). _From these measurements,
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ionic solids.

we have detd. the band dispersions, valence bandwidths,

and 0O(2s)-0(2p) intervalence bandgaps at the .GAMMA.

point. For comparison we have also performed Hartree-
Fock (HF) and d.-functional (DFT) calcns. in the LCAO
(LCAO) approxn. Intervalence bandgaps compare

reasonably well with the DFT calcns. and previous exptl.
and theor. studies, Our measured bandwidths, however,

are significantly smaller. 1In particular, we find that:

contrary to conventional wisdom, the local d. approxn. -
of DFT overestimates the valence bandwidths of these
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135: 202233v Laser—induced fluorescence excitation spectros- !

,copy of the magnesium oxide B!E+—A!I system. Dreyer, Christo-

pher B.; Daily, John W.; Abbud—Madrid, Angel; Branaa Melvyn C. 1

(Department of Mechamcal Engmeermg, University of Colorado at

Boulder, Boulder, CO 80309 USA). Appl. Opt. 2001, 40(15), 2561-2570 !

(Eng), Optical Society of America. Excitation scans of the MgO B1Z+*~ !

A transition were made in a seeded acetylene—air flame. The combus-.

tion of magnesium in oxygen and carbon dioxide is well known and is of .

/ -—-—-f— / significant interest for fire safety, solid propellant applications, and:
2 = recently for use as an in situ resource propellant for planetary explora-:
tion of Mars. This spectroscopic study expands the available data on'

vé a/ /(6 this electronic transition, particularly data at high rotational states that "
‘ KM ~ are lacking in the literature. Rotational parameters of the v =0, 1, and

K/Mﬂ/}w 2 states of B1Z* arederived. ~
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134:345800  Molecular propertics of computationally difficult .

diatomic systems: 02, F2-, CL2-, SiF, SiCl, CIO and MgO.
Janoschek, Rudolf; Kalcher, Josef. Institut fur Chemie, Theorctische

Chemuc, Karl-Franzens-Universitat Graz, Graz, Austria. Z. Phys. -

Chem. (Muenchen, Ger.) (2001), 215(2), 197-206. in English.
For seven difficult diat. mols., 02, F2-, CI2-, SiF, SiCl,
ClO and MgO, spectroscopic consts., Re, Be, oc, ocXe, and DO, have

been caled. by two computational methods, MR-ACPF and CCSD(T). '
The sequence of aug-cc-pVnZ+ basis scts has been used, and for 02,

subsequent extrapolation of the total energics has been performed. In
particular, new bond lengths for F2- and CI2- are presented, and the
established exptl. dissocn. energics for SiF and SiCl are cor. The

dissocn. energy of the O2 mol. has been caled. by different methods,

overcoming the deficiencies of the aug-cc-pVnZ basis. scts, at an
accuracy of at least 0.3 keal mol-1.
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¢ '135: 144116w Vibrationally Resolved Photoelectron Spectros-
3 ﬂ {f) copy of MgO~ and ZnO- and the Low~Lying Electronic States of

ﬂe M t/\ ﬂ - )//7) MgO, MgO-, and ZnO. Kim, Jeong Hyun; Li, Xi; Wang, Lai—Sheng;;
/ 257 / l F de Clercq, Helen L.; Fancher, Charles A.; Thomas, Owen C.; Bowen,'
/ [ ) g Z/ Kit H. (Department of Physics, Washington State University, Richland,
WA 99352 USA). J. Phys. Chem. A 2001, 105(23), 5709-5718 (Eng),

American Chemical Society. Vibrationally resolved photoelectron spectra

of MgO~ and ZnO- were recorded at several photon energies under

M M/ Mf - varied exptl. conditions. Peaks in these highly structured spectra were
2 assigned to photodetachment transitions from the MgO- and ZnO-

: ) ground state (X2Z*) to vibrational progressions in the ground and several

ﬁ low lying neutral excited states. In addn., a high~temp. MgO- spectrum

SN~ shows spectral features due to photodetachment from an excited electronic

state of the MgO~ anion, which was assigned to an A2[T anionic state.

From the MgO~ spectraythe electron affinity of the ‘MgO ground state
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(X1Z+) is 1.630 (0.025) eV. Four electronic excited states of MgO, a3II,
A, b3Z+, and B!Z*, lie 2510, 3390, 8390, and 20,000 cm~? above the
X1Z+ neutral ground state, resp. The excited MgO~ A2[I anion state
was found to lie 4791 cm~1 above the MgO~ X2+ anion ground state."
The photoelectron spectra of ZnO-, presented here at higher photon
energies, extend a previous photoelectron study by Fancher et al. to the
1st 2 excited neutral states, a3IT and AI1, which lie 2460 and 4960 cm—1!
above the X!XZ* ground state, resp. From Franck—Condon analyses of
the well—resolved vibrational progressions for each electronic transition,
equil. internuclear distances and fundamental vibrational frequencies of
‘the MgO and ZnO neutral electronic states were detd. also, because the
sources employed produced vibrationally hot anions, the bond length
and vibrational frequencies of both the MgO~ ground and excited states
were found from the vibrational hot band transitions.
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