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1B37. Pacuersl  MOJekyJASPHBIX cCHCTEM = MeTOAAMH
}(B -IMTHO (xomdurypauuonioro B3aHMOACHCTBHS B 6aauceZ/j£
ApHBIX HATYPAJIbHBIX op6urancit) u MB3MN-MTHO (npuGan-
JKEHHST B3aHMOJCIICTBYIONMX "9NCKTPOHHBIX map B Ga3uce
pHBIX HaTypaabunx opGutancii). I1I. Monekyast MgH,,~

_____ ._&2_,;_(_ P . K‘Hg, SiH, PH; (mnockas u nupamupanshas), HoS, HCl, /\)

" GuTami OAHOTO THNA Ha TsKeadoM atome. Jas MgHe H

atrom Ar. Ahlrichs R, Keil F, Lischka H,,
utzelmgg W, Staemmler V. PNO-—CI (pmr \
" natural—orbital confxguratlon interaction) and. CEPA— "V
PNO. (coupled electron pair. approximation with pair na- Q
tural orbitals) calculations of molecular systems. III. The "QQ'
olecules Mgltl,, AlH;, SiH,, PHs (planar and pyrami- Q
1 dal), H,S, HCl,-and the Ar atom. «J. Chem. Phys.», 1975,
63 ‘Ne' 1, 455—463 (anra.) .
Mecronamu . KB-TIHO u IIB3II- I'IHO nponeucu___p_acucr_‘
mostekya MgHg, AlH, Ale, 51H4, PH3, H,S, HCI npit dng- | (Q'.'
_ClpoBati . e % Henonb- Q

.30Bano. ABa Tina Haéoppn GasncHbIx rayccmlhulm ’ 0.
‘«Majbley Habopbl  BKAIOYaNAH d-opGHTaNH ofioro THMA,

«cTaHAapTibie». HaGopbl — d-opGHTaMN ABYX THIOB H f-op-
Ar Hcnosb3onpaHLl Take' «GonbIUON» H «oueHb .GOMBLION»
‘@a3ichbl, COACpKaulie AOM. NOJspH3al. ¢yukuun. Hccaeno-




BaHO BJAHsHHE 1004BJEHHs PA3HUHBIX [10JspH3al. QyHK-
IHH, @ TaKXKe MPOBedeHbl OILCHKH XapTPH-()OKOBCKOTO 1pe-
Jesna AJst MOJeK. 3HeprHii. PaccunTaHHble Koppeasi. suep-
THH IS 3JEeKTPOHOB BaJeHTHON 000JOYKH NPOaHaJH3HPO-
BaHbl C MOMOLIBLIO BEJHUHH, BBeleHHbIX B coobut. I (cM.
P)KXuMm, 1975, 15B25), B 4acTHOCTH, ¢ NOMOULbIO KOppe-
Al SHePTHit €, W ouniGkH AEp5y  1npHOaHXKeHHS He3a-
BHCHMBIX  3aeKTponHbiX nap (ITHIT). MexopOuTanbhbie
napHble KOppeJsll, SHePrHH IJISi BaJeHTHOH OCOJNOYKH H
own6kn  AE[y5q  MeHbuwe no  abc.  BeJauHHe, ueM

COOTB-1IlHE BEJAHUHHBI JUIS THAPHIOB BTOPOro mepHoia (npH
HCMOIb30BAaHHH  MPEACTABJICHHA JIOKANH30BAHHBIX OpOHTA-
aei). Moaekyast Mglly, AlH; u Sitly ouens xopowo onu-
coiBatorest npubanxenneMm ITHIIT (AEqysy =0). Has Ar

npHBeleHbl BeJHUHHBI Koppeasil. sxepruit aas K, L uw M
o6oJouek. [las skcnepuM. HeoGHapyKeHHbIX Moaekya MgH»
u AlH; npeackasanbl 3HeprHH  CBs3H, paBHOBECHblE Teo-
MEeTPHH H CHJOBBIE TOCTOSIHHble CHMM. BaJ. KoJeGaHHi.
MgH, HectaGuabHa oTHocHTesbHO pacnana Ha Mg u Hoa:
sHeprua obpasosauus MgH,; ua Mg u 2H noayuena pas-
Hoit 104 KKkas/mMouab. dueprusi o6pa3oBauusi AlH; u3 Al u
3H noayuena pasuoit ~205 kkaa/moab. Bapeep HHBepcHH
B PH3, pasuwiit 38 kkaa/monb B npubamnxkennn CCII, ymenb-
aeTcst npH yyeTe 3JeKTPOHHOM Koppe.mum‘l) no ~35 kkaa/
. CM. It D
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“interaction) and CEPA (coupled electron pair approximatio=

and the argon atom. ‘ Ahlrichs, R.; Keil, F.; Lischka, H.;

:Karlsruhe, Karlsruhe, Ger.). J. Chem. Phys. 1975, 63(1),
455-63 (Eng). PNO-CI and CEPA-PNO calcns. were performed

0 '@-‘ 5? " heavy atom, the std. basis 2 d-sets and 1 f-set. Both for MgH: .

- contain 1 p-set on H. The small set includes 1 d-set on the

“and Ar, a large and a. very large basis are used as well, which
- contain addnl. polarization functions. The energy improvement

"~ limits for the mol. energies are estd. The computed valence shell .

“ for the mols. MgHz2, AIH, AlHj;, SiH4, PH3, HsS, HCI, and the Ar
- atom. Two types of Gaussian basis sets are used; both sels’;

10353ffv~ "i’ﬁ‘(s—-(.gxﬁ'r’"nhfufal-orbitai)-CI (confiizuratiqn -
‘n)-PNO calculations of molecular systems. III.-Molecules -
~magnesium hydride, aluminum hydride, silane, phosphine '~
‘(planar and pyramidal),hydrogen sulfide, hydrogen chloride,

-Kutzelnigg, W.; Staemmler, V. (Inst. Phys. Chem., Univ. ’

* due to the different polarization functions is analyzed. Hartree-Fock . _

2 -_&-.Pu/.z N




correlation energies are analyzed in terms of the IEPA (independent ;
_electron pair) correlation energies e,JEPA and the error AEigpa of .

the IEPA scheme. Both the valence shell interorbital pair .
“correlation energies and the IEPA error are snaller in abs. value :

than those of the corresponding 1st row hydrides, provided that '

one uses the localized representation. MgHz, AlHs, and SiH4 are’; %
“good IEPA mols., i.e., |JAEiepa| is usually small for them. For Ar, . /-

calcns. that include the L and M shell, and the K, L, and M shell © @
“ correlation energy are reported. The best known variational . ',
" energy of the Ar atom is obtained as -527.2592 at. units, the | 7
- (nonvariational) CEPA energy being -527.2916 at. units. For the - >~
. unknown mols. MgHz and AlHs, binding energies, e uil. geometries,, -

and symmetric-§tretching force_consts. are pr’cd_ic?@,_MEHths i
~a hinding energy of 104 kecal/mole referred to Mg + 2H; it is -

hence expected to be unstable with respect to Mg + Ha. The |
“predicted binding encrgy of AlHa is ~205 keal mole referred to
Al + 3H. The inversion Darrier of PH3 which amts. to =38
i kecal/mole on SCF level is reduced by electron correlation to =35

" keal/mole. '
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77
40: 44717 Determination of thermodynamic constants of
slmplc and complex hydrides of aluminum, II. Measurement
of molar heat capacities at 298 K. Claudy, P.; Bonnetot, B,
Letoffe, J. M., Turck, G, (Lab. Phys.-Chimn. Mmcr. Inst, ‘\htl
Sci. Appl., Vlllcurlmnne Fr.). - Thermochim. Acta 1978,
27(1-3), 199-903  (Fr). " The molar heat capacities of Mg “z
M;,(\llh)v LLiAllls, NaAlHy, LisAlHs, NaaAlHs, AlH;z « anc ‘7
were neasured at 208 Kowitira Calvel microcalorimeter.
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. 18 b46. TeopeThyeckoe HcenenoBanne peaxkuuu
IMg(3s3p,°P) ¢ H;. Adams Noah, Breckenrid.
'ge W. H, Simons Jack A theoretical study of -
th reaction of Mg(3s3p,3P) with H, «Chem. Phys.», .
1981, 56, Ne 3, 327—335 (amurur.) '

C uesblo HCCAEZOBAHHS - MeXaHH3Ma  Tywemis B0O36yx-
ACHHLIX COCTORHHIT ATOMOB MCTa/NIA B TPHCYTCTBHH Mo-
JICK. BOIOPOZA TPOBEICHH HEIMMHPHY. KBAHTOBOXHM. pac-
HETL! MOBCPXHOCTH MOTCHUHANLHON SHeprim cHcteMn Mg+ -

3s3p, 3P) +Hy~>MgH+H. Pa 93
8 Gasnce (8s4p Mg; 4slp H). Hcnoassopan neorpani- -
uennntit Merox CCII n merox MK CCII o BKJIIOYCHIEM -
KOH(]HrYpal. B3aHMOAEICTBHS. Haitneno, uro npi Gokopoy |
COMIHIKCHHH PEarenToB -6apbep JUIST p-win (cBepx 3HAOTep-

ymunoett I1—12  xKan/momb) mpakTiyeckn OTCYTCTBYET :

(=1,8 Kxan/moan). Ipu Tepmunamsom COMIKCHHE O6Ha-
PYXKHBAEGTCA 3AMETHBI 6apbep CBEPX SHAOTEPMHUHOCTH

.peakuHn mnopsiaxa 14 xxam/monb. He 0o0HapYKeHo CBs-.

NI A

3aHHOTO HJH MCTACTAGHABHOTO  TPHMJETHOTO  COCTOSHIS:
sorekyasr MgH,. = . -+ - ..\A. Baratyppsny
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/94: 214856y A thcoretical study of the reaction of atomic
magnesium (3s3p 3P) with diatomic hydrogen. Adams, Noah;
Breckenridge, W. H.; Simons, Jack (Dep. Chem., Univ. Utah
Salt Lake City, UT 84112 USA). Chem. Phys. 1981, 356(3)
327-35- (Eng). Theor. calens. on relevant portions of the
" potential surface of the 1st triplet state of MgH2 were done gt
the SCF and MCSCF CI level to learn more about the detailed
mechanism of the reaction Mg(3s3p 3P) + Ha — MgH + H. Thjs
- reaction can proceed with essentially no activation barrier (<1
kcal/mol) above the reaction's 11-12 kcal/mol endothermicity
via side-on attack by Mg(3P) of the H-H bond; whereas end-on
attack gives rise to a barrier of ~14 kecal/mol above the
_endothermicity. Anal. of the orbital occupancy variations alony
the C2 side-on approach coordinate indicates that Mg+-Hy’
partial charge-transfer interactions are important. No indication
of a_bound or metastable triplet state of MgHz was found.
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98: 132631q Study of the bond type in magnesium hydride and
" aluminum hydride by positron annihilation. Yin, Dingzhen;  Gu,

/{’ @él/c/leﬂ Hua (Inst. High Energy Phys., Acad. Sin., Beijing, 7’eop.- Re
China). Nucl. Tech. 1982, (6), 61-3 (Ch). The bond type of Mg}[;
ﬂ/u’%ﬂ and AlHy was studied by positron lifetime and Doppler widening of
J annihilation radiation. The results suggest covalent bonds for these
compds. LiH, ZrHi19-20 and metals such as Al, Mg and Zr which are

/&f[lflé’/f/)l . known to have jonic bonds, were also s.t“,d,ied:.:'_ .
/ia& wbé%
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/( d’(/ "6 0105, O BbluncaeHun MATPHYHBIX 3JICMEHTOB Heajaua-'
6aTHUECKOro B3aHMOJEMCTBHS C HCMOJb30BaHHEM BOJIHOBBIX;
¢yskunit MKCCII-YC-KB u ananuTHYeCcKHX TpPalHeHTHBIX,
meronos '. I. On the evaluation of nonadiabatic couping,
matrix elements using SA-MCSCF/CI wave functions and
analytic gradient methods. I. Lengsfield Byron H.,
Saxe Paul, Yarkony David R. «J. Chem.- Phys.»,
1984, 81, Ne 10, 4549—4553 (anra.) * )
[lpeanoixen MeTOX BBIYHC/AEHHS MaTPHYHBIX 3JIeMeHTOB
oneparopa HeagHa0aTHY. B3aHMOJEHCTBHS MeXAY 5JeK-
"TPOHHHIMH BOJIH. ¢-UHAMH aaHaGaTHY. COCTOSIHHII MOJeKy-
JIBl, DACCYHTAHHBIMH MHOroKoH(purypau. wmerofiom CCII
,éz (MKCCII) c ycpennennem no cocrosinsm (YC). Heobxo-
%V Wﬁ? AHMbIC NPOH3BOJHEIE KOHDHIYpalU. ¢-uuit cocrostuus (KPC)
H BécoB KPC no ‘saepHHM KOOPAHHATAM MOAYYAIOTCS npH.
MOMOUIH  pelleHHs ' CBA3AHHEIX BO3MYUICHHHIX  yp-HHit
MKCCITI—YC. IOas nocrpoetnsi 5hdeKTHBHON pacueTHOR
TNIPOLEAYPH HCNOJb30BAHA AHAJIOTHS C AHAJHTHY. PAacyeTOM
.TPajiHCHTA TOTEHL. SHEPrHH MOJeKynH, MeTox Jierko_0606-:

(:’/6./;‘75’5;,/_/‘,?/ no




Iaercs Ha cayuait BOJH. ‘¢-Hil, NOCTPOCHHHIX C JOMOJ-
HHTEILHBIM yueTOM -KOH(Hrypau. Baanmoneiicreus (KB).i
OtMeuens mMpenMylecTsa MeTofa MO CPaBHeHHIO ¢ KOHey-;
HO-DPa3HOCTHHIMH mpouesypaMi. B kauecrse mamocrpammu
BLIYHCJIEHBl MaTpPHYHbE 3JEMCHTH HeanHabGaTHY. B3aHMOAcit-
CTBHS -IBYX - HH3IIHX 3JIEKTPOHHHX COCTOSIHHIT CHCTEMH
.MgH; B o6nactin KBasumnepeceuennst NOTEHWU. MOBEPXHOCTeH,
cootseTcTBylomHx Mg°+Hy° u Mg++H,. {
: SO VR S .. _A. B. 3afnuesckuit-

¢
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CpagrietiHe -peakuHOHHOM cnocobHocTH Mg B’
CHHFJICTHOM H TPHUNETHOM COCTOSIHHSIX 3JIEKTPOHHONM KOH-
durypaunn 3s'3p! no otHowennio x Hp.  Hccaeposauue
Heamnuphueckum Metopom CCIT KB. Triplet vs. singlet
‘reactivity of 3s'3p' states of Mg on H,. A theoretical ab
initio SCF—CI investigation. Chaquin P, Sevin A,
Yu H. «J. Phys. Chem.», 1985, 89, Ne 13, 2813—2818
*(amra) - i e

Heamnupuueckin metogom CCIT ¢ yuetom KB B pamkax
nepryp6aunonso-sapnan. noaxona  (aaroputm . CIPSI,

) S. Evangelisti, J. P. Daudey, J. P. Malrieu «J. Chem.
/L[‘#e/wm&wl/ Phys.», z11983. 75, 91) wuccaecnoBannl 1B noOTeHUHANBHOIl
N L2 794, sueprun ([1T13) peakunn Mg-+H; B ocHOBHOM H HH3WMX
/L[”Ldﬂ//‘,' %‘/’1“8 BO3GY KICHHBLIX CHHIVICTHHIX M TPHIVIETHBIX  COCTOSIHHSX,’

KOppesIpyIouliix ¢ coctosiusiMi atoma Mg c koudurypa-
uueit 3s'3p'. Pacuernt_sminoanenst B Gasice 6-31 TO** u.

{1986, 19,n/




B ToM e Gasuce, HO Ges d-AO ma Mg. Haiineno, uto B.
OCHOBHOM COCTOSIHHH KaK NCPICHAHKYJAAPHB, TaK M JH-;
wennpit noaxoa Mg k Hp npHBOLAT K OTTAJIKHBAHHIO.
B cayuae cocrosuus Mg 'P mepnemlKy.aspHbLl MOAXOA !
NPHBOAHT K MOHHAEHHIO SHEPTHH, TOrAA KaK -JTHHEMHBIT
‘IOJIXOZ SHAOTCpMH4eH. B cayyae MepncHAMKYJSpHOro noa-,
Xofa 00Opa3yIoUHHACS 3KCHIICKC MOXKCT nrabGaTHYeCKH ne-!
peitty _Ha [I1I13 ocHOBHOrO - COCTOSHHS ¢ - oGpa3oBanieM
veroituitsoro Jimeitnoro MgHo, anGo oGpazosate MgH+
‘+H uepes aiccouual, KaHaa p-UHi. Tlocnenuuit nytb 6o-
nce seposiTed. . . .. ... _A. A BaraTypbaui,
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103: 27496y Triplet V8. siuglet reactivity of 3sip! stutos of

- magnesium on molecular hydrogen, A ‘theoreticyl nb Initio
i |

pomplg.
f LhitEo

SCF=CI iInvestigation, Chaquin, Patrick: Sevin, ; ’

nggl;\i.(l,‘ah. Chim. Org. Theor., Univ. Pierrlp ot Ma:"i'e E'!!?flil;. 75\)';]0
Daris, 05 Fr.), J. Phys. Chem. 1985, 89(1il), 2513-18 (Eng)."
'N‘:e. reactions hpm_‘cen Mg and H:z were studied on the basis of gb
initio calens., within Cz and C.. point groups. A cnmpleto‘ set of
model potential energy surfaces (PES's) were also caled. for the
reactiona ME + Hz -+ MgH: and Mg + Hy ~» MgH + H. The only
attractive PES is of !By symmetry, and u triangular exciplex is found
along this surface. The formation of MgH + H rather than MgH»
from this exciplex is discussed as well as the existence ol two reactive

_channels yielding MgH + H. o reactive

C.A. 1998 103 N Y. .
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Mgkt Un- 307y 1988

"/ 8 b4540. . doroxHmMHUECKHH CHHTE3 MAHTHAPHAA MArHHs"

M METHJTMAPHAA MarHHsi B KPHOreHHbiXx MaTpnuax. Photo-:
chemical synthesis of magnesium dihydride and methyl:
magnesium hydride in cryogenic matrices. McCaffrey
‘John G, Parnis J. Mark, Ozin Geoffrey A., Breckenrid-
ge W:) H. «J. Phys. Chem.», 1985, 89, Ne 23, 4945—4950
(anra. ; :

. Metonom a6cop6u. MK-cnekTpocKomHH H3yueHBl MPOAYK-
Tol OT cBeTOM B N0JOCE pE30HAHCHOrO nepexoga Mg’
(3p'P<=3s!S) -atromMoB Mg, 3axBaueHHHIX B MaTpHuax Ar,
‘Kr uan Xe npu t-pe 10—12 K, cogepxkamux H, B xoa-se
1:10, unn B Mmeranopoit matpuue. Ilosoca pesonancuoro
nepexoaa aToMoB Mg B rasooit dase sexur npu 2852,1 A,
a B Ar, Kr, Xe —npu 2815, 2836 u 2914 A coors. B mar-
pHlUax peiKHX rasos, comepxaunx Hp, naGaionanu oGpaso-
paune MgH, 6e3 npusnakos ¢pparmentaunn na MgH-+H,
K=paT fIBJseTCs eAHHCTBEHHBIM MPOLECCOM TNpPH aHaJOrHy-
NOji p-IHH B ra3onoii_dase. ITO Pa3NHIKE MEKAY MATPHY-

X‘/%@/ /j/ N8 .



HBIM H Ta30(hasnbiM PT OGBICHEHO KJETOUHBIM 3(GHCKTOM.
MATPHUBL H Pa3JIHYHSAMH CKOpOCTeil KosebaT. pesaKkcauHil B,
KOHeH. H B rasosoii ¢asax. B mpouecce Pt Mg B MaTpHue
Xe nabmomanu sMuccHio csera Mg B nepexogax 3p'P—-
—3s!S n 3pP—3s1S, a npu dir Mg B MaTpiue MeTaHa —
Gosce AJHHHOBOJHOBYIO 3MHCCHIO, TNPHPOAa K-poii 00CyxK-.
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' 109: 133205% Tlectronic and structural properties of magnesium
hydride. Yu, Rici; Lam, Pui K. (Dep. Phys. Astron., Univ. Hawaii
Manoa, Honoluiv, HI 6822 USA). Phys. Rev. B: Condens. Matter
1988,  37(15), v730-7 (Eng). The electronic and structural
properties of MgHz were cnled. using an ab initio pscudopotential
mothod, The caled. quantitics are the equil. structural parameters,
the cobesive energy, a few nelected elastic consts., the bulk modulus,
the phonon frequency of a zone-center optical mode involving H

) nyp . /. vibriiion, the energy-band structure, the d. ol states, and the

MW[M( /‘:ﬂ electronic charge distritutions. The structurpl parameters and the

. [u/ cohesive enarpy agree with cxpts. The bonding nature of MgH: is
(7% (%]

/L %/,Covnlcnt bonding was not found. Based on the band-structure and

interproted in terms of the band structure and the charge distribution.
”u{ . [3 chargze-d. results, MgHz doped with a monovalent element could be a
superconductor. L . .

C. A 958,109 p /6
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meaouHo3eMenbHbix Metamnos,  Nonclassical — hydrogen

© complexes of the alkaline earths / Simandiras Emmanu-’
el D., Nicolaides Cleanthes A. // Chem. Phys. Lett.—
1991.— 185.— Ne 5—6.— C, 529—534.— Amuru. :
Hesmnupnuecknm Metomom CCIT ¢ ncnonb3oBaHHeM pac-
‘WHpeHHBIX Oa3HCHWIX 1HAGOpPOB, a TAKKE C YYETOM 3JeK-
TPOHHOIT KOppeJsillHH B paMKaX TEOPHH Bo3Mymienuit Mea-
acpa—Ilneccera Broporo nopsiaxa  (MII2)  npoBemenw
pacueThl 3JCKTPOHHOTO H TICOMCTPHY. CTPOCHHS KOMIJeK-
cos cocraBa ,MgHy*+, CaH,*+, OMgH,, OCaH,, SBeH,,

a . // 5 SMgH, 1 SCaH,_ ITokasano, 4to KoMmmickeH —MgH 2+ it
i CaFE{-’?- OTBCYAIOT JIOKAJbHBLIM MHHHMYyMaM Ha NOBCPXHO-
CTH NOTEHUHAMBIOI 3HCPTHH B OCHOBHOM cocTostiiH. [LaH-
na ceasn H—H 1 ee yacToTa B KOMIJECKCAX H3MCHSIOTCS
oueHb MaJO MO CPaBHCHHIO C COOTB-UIHMH X-KaMH B H30-
JHPOBANHOI MOJICKYJC BOXOPOA3, a MaJUIHKeHOBCKie 3a-
@ panst, na xatwone Mg (1,76) u Ca .(1,90) _Takike m3me-

X.1992, i Y

A : 199/
f 96 ' 14 B1028. ~ HeknaccHueckue ~ BOJOPOAHBIE ~ KOMMJEKCHI




1s10TCS OueHb JeCYILeCTBCHHO. MeracTaluJbtibe KOMIUJICK-
cpl ¢ HOHHOI CTPYKTYypOil THNA §2-—Mg?* ... H, naitne-
HBl TakiKe H JJst SBeH, 1 SMgHy (kak Ha ypostie CCIT;
rak u MII2), a aas OMgH,, OCatlz 1 SCaH, pacuer Ha
yposne MII2. B Gonee moanoM Gasuce ne AaloT JIOKaNb-,
HBIX MHHHMYMOB, OTBeualolIiX A KOMIJercaM, B K-pHX MO-
‘lekyJia BOAOPOAA cpzana B MOJeK. (opMe. .
b - __W._H. Cenuens
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} 116: 2&481v Nonclassical hydrogen complexes of the alkaline
tatths,  Simandiras, Emmanuel .D.; Nicolaides, Cleanthes A.:
130, Phyva. Chem. Inst,, Natl. Hell. Res. Found., ‘Athens, - Grecce-
16 35). Chers. Phys. Lett. 1901, 185(5-6), 520-34 (Eng)."
Bazed en the recent findings that BeHzt* and OBcH* csiet jn-
melastshle ground states as nonclassical hydrogen complexes, tha
authors have carried out calens. at the SCF and MP2 levels on the
W /Q«M stahility of related coropds., such as MgH23+, Cal:i¢, OM;Ho,
0CaH:, SBeHz, SMgHz and SCsHy. The dncntxons of the alt. zarth3

MM/M('{Z( bind H: in mol forry. Metastahility is also found for SBellz and

_SMgH» m'_h isnic amm‘m-s S"—"Be"++*._H2,S"—"Mg"++"..Hy, while.

MP2 with reasonably larﬁe basis sets does not predxct stable min. for
0\1gHz. 0CaHz and SCa

%;‘ mz /a, it
J’Mé Slat;
C.AH. 1982, 116, Nﬁ/!
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/ 120: 86924k An ab initio Hartree-Fock study of electronic and
structural properties of MgHi. Baraille, Isabelle: Pouchan,
Claude: Causa, Mauro; Pisani, Cesare (Laboratoire de Ckimie
Structurale, Universite de Pau et des Pays de I'Adour, URA 474,
LF.R., Rue Jules Ferry, 54000 Pau, Fr.). Chem. Phys. 1993, 179(1),
3946 (Eng). A periodic ab initio Hartree-Fock method was used to
evaluate a no. of electronic and structural properties of MgHi:. The
caled. quantities are the equil. lattice parameters, the cohesive
energy, the elastic consts., the energy-band structure, the d. of states,
the electronic charge distribution and the Com ton profiles. For the

WMLW&L 2 former properties correlation effects are en into sccount and.
[é improve the agreement with the exp:l data. Tke strongly but not

}ﬁﬁ ionic character of MgH is confirmed by the presext study.
Emad tnér s

Loy %ﬂ(%(ﬁ?
c.A-199Y, [20,VE ®
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118: 87922d The ground and low-lying excited states of di=
bydromagesium(1+) (MgH:+*). Bauschlicher .Jr., Charles Ww.
(NASA Ames Res. Cent., Moffett Field, CA 94035 USA). Chem.
Phys. Lett. 1993, 201(1-4), 11-14 (Eng). The ground state and
Jow-lying states of MgHa+ were studied at the CAS-SCF and MR-CI
levels of theory. The binding energies of the 2B1 and 2B; states
(relative to their asymptote) are signiﬁcantg larger than that of the
1As ground state. The Mg+ inserts into the Hz bond for the 2B; state.
The (2)?A1 state is very weakly bound, because the Mg-Hz repulsion
is larger than in the ground state. L . . -

0. ) 1993, &, n 10 _
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720: 173748z A post-SCF study on the cxci‘tcd states of MygI,,
Yang, Jie; Yan, Guosen; Tian, Anmin (Dep. Chem., Sichuan Univ.,
Chengdu, Peop. Rep. China 610064). Chin. Chem. Lett. 1993, 4(2),.
171-4 (Eng). The electronic structure of the ground and two excited
states of the MgH: system were studied using.the second order Cl:
(SOCI) method. The vibrational parameters :and the localization
were also detd. The bent geometry of the excited states is _dincunscd..
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EN/ 7978
,,L/(?/ 7 128:209107w Ab initio calculation for potential energy surfaces |,
& ,/ A/ relevant to the microscopic reaction pathways for Mg(3s3p!P,)
+ H, — MgH(22+) + H. Ou, Yaw—Ren; Liu, Dean—Kuo; Lin, King—
Chuen (Department of Chemistry, National Taiwan University, Taipei,
Taiwan 106). J. Chem. Phys. 1998, 108(4), 1475—1484 (Eng), American
Institute of Physics. Two ab initio methods have been employed to cale. -
the dynamic potential energy surfaces (PES's) for the excited (!B, or 1A")
and the ground (A, or !A") states in the Mg(3s3p!P,)-H, reaction. The
e Py obtained PES's information reveals that the prodn. of MgH in the 25+
0//‘74,94/‘}0&7/ state, as Mg('P,) approaches H, in a bent configuration, involves a nona- )
v

diabatic transition. The MgH, intermediate around the surface crossing

[j‘/ L‘/Z/[ZZ ) then elicits two distinct reaction pathways. In the first one, the bent
v/ intermediate, affected by a strong anisotropy of the interaction potential, °
%ﬁ !;Zé)//l decomps. via a linear HMgH geometry. The resulting MgH is anticipated
/ to populate in quantum states of rotational and vibrational excitation.

- In contrast, the second pathway produces MgH in low rotational and
l/ ,é{/dgﬂ vibrational states, as a result of the intermediate decompn. along the
/L ﬂ ’ stretching coordinate of the Mg~H elongation. These two tracks may |
. account for the previous exptl. findings for the MgH distribution, which |

the impulsive model has failed to comprehend. By far, different inter-

g ﬂfg/ pretations have been proposed esp. for the low—N MgH product. The .
i ]‘% v} supply of a detailed PES's information in this work helps to clarify the .
/ // /% - ambiguity. It is also conducive to an interpretation of the isotope and |
] /% / : _temp. effects on the product rotational distribution. ¢
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129: 19853 A comparison between the CISD[TQ] wave function
and other highly correlated methods: Molecular geometry and
harmonic vibrational frequencies of MgH,. Tschumper, Gregory
S.; Schaefer, Henry F., III (Center for Computatiofia Quantum Chem-
istry, University of Georgia, Athens, GA 30602-2556 USA). . Chem.
Phys. 1998, 108(18), 7511-7515 (Eng), American Institute of Physics.
The linear MgH, mol. was selected as a model system to compare the
total electronic energy (Eror), equil. bond length (r,), and vibrational
frequency (w,) predictions from six different CI and coupled—cluster

—
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132:16773 The MgH B' 2.SIGMA.+-X 2.SIGMA.+
traq;iglonjmg newﬁtool for studylng magne51um 1sotope
abundances. Wallace, Lloyd, Hinkle, Kenneth; Li,
Gang; Bernath, Peter Kitt Peak National

Observatory, National Optical Astronomy Observatories
Tucson, AZ 85726, USA  Astrophys. J., 524(1,
Pt. 1), 454-461 (English) 1999 The authors have
identified lines from the 0-3, 0-4, 0-5, 0-6, 0-7, 1-
3, 1-4, 1-7, and 1-8 bands of the 24MgH B' 2.SIGMA.+-
X 2.SIGMA.+ transiti in sunspot umbral spectra.
Lines of the 0-7 and 1-8 bands in the unclutt 7500 A
region are the most obvious, but B' 2.SIGMA.+-X
2 SIGMA.+ llnes we tracked as far to the blue as. 5300

(. K 2600, 134



A. In combination with weak Ltines of 0-7 bands of
the 25MgH and 26MgH isotopes, the solar isotope ratio
24Mg:25Mg:26Mg was measured as 76:12:12, in agreement.
with the much bette detd. terrestrial ratio 79:10:11.
The intensity distribution of bands wi = 4-8 was
measured and showed no anomalies; the excitation
temp. of 3100 agrees with a value of 3200 K detd.
from SiO in a sunspot spectrum. ~The lines of the MgH
B' 2.SIGMA.+-X 2.SIGMA.+ transition are much more:
cleanl sepd. and much less blended than lines from
the stronger A 2.PI.-X 2.SIGM transition. The B'
2.SIGMA.+-X 2.SIGMA.+ lines should prove useful in
isotopic abundance analyses for stars where the A.
2.PI.-X 2.SIGMA.+ transition is too strong to yield
Jspful results, :
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F: MgH2

P: 3
133:141876 Vibrational spectrum . of magnesium
hydride. Santisteban, J. R.; Cuello, G. J.;
Dawidowski, J.; Fainstein, A.; Peretti, H. A.:;
Ivanov, A.; Bermejo, F. J. . Centro Atomico
Bariloche (CNEA) Bariloche (RN) 8400, Argent.
Phys. Rev. B: Condens. Matter Mater. Phys.,
62(1), 37-40 (English) 2000. The vibrational

spectrum of hydrogen atoms in MgH2 was studied by
inelasticfneutron>apd‘Ramqn:scattg;;ngmexpt§,wgt 12



and 295 K. After careful evaluation of multiple -
scattering and multiphonon contributions, the
authors provide a vibrational frequency spectrum up
to 180 meV and the mean-square displacement of
hydrogen atoms. The inelastic 1light scattering
spectra of MgH2 powders show 3 Raman allowed modes
(Alg, Blg, and Eg) and some smaller features that
can be related with 2nd-order and disorder-induced

processes.
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133: 141876s Vibrational spectrum of magnesium hydride. San-
tisteban, J. R.; Cuello, G. J.; Dawidowski, J.; Fainstein, A.; Peretti,
H. A.; Ivanov, A.; Bermejo, F. J. (Centro Atomico Bariloche (CNEA),
8400 Bariloche (RN), Argent.). Phys. Rev. B: Condens. Matter Mater.
Phys. 2000, 62(1), 37-40 (Eng), American Physical Society. The vibra-
tional spectrum of hydrogen atoms in MgH, was studied by inelastic—
neutron and Raman—scattering expts. at 12 and 295 K. After careful
evaluation of multiple scattering and multiphonon contributions, the
authors provide a vibrational frequency spectrum up to 180 meV and the
mean—square displacement of hydrogen atoms. The inelastic light scat-
tering spectra of MgH, powders show 3 Raman allowed modes (A, By,
and E;) and some smaller features that can be related with 2nd—order
and disorder—induced processes. B .
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132:227703 A computational study of the hydride
affinities of Group I and II metals. Wenthold, Paul G.
Department of Chemistry, Purdué University
West Lafayette, IN 47907-1393, usa Int. J.
Mass Spectrom., 195/196, 319-325 (English) 2000 Hydride
affinities are reported for MH and M (M = Li, Na) and
MH2 and MH (M = Be, Mg) . Calcd. hydride affinities
range from ~35 kcal mol-1 for Na kcal/mol for BeH. The
unusually high hydride affinity for BeH is shown t
reflect the high Be-H bond energy in BeH2. Where
comparisons are possibl results obtained using the Mp2,
MP4, BLYP, and B3LYP methods with a 6- 311+4G(3df, 3pd)
basis set are in good agreement with exptl. or high
level values. Hydride affinities calcd. using the G2
approach are too high bec the G2 energy for hydride ion.
More reasonable values are obtained. from calens. using
the exact energy for the hydride ion.

C A 2660, 132
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132:227703 A computational study of the hydride
affinities of Group I and II metals. Wenthold, Paul G.

Department of Chemistry, Purdue University

West Lafayette, IN 47907-1393, USA Int. J.
Mass Spectrom., 195/196, 319-325 (English) 2000 Hydride
affinities are reported for MH and M (M = Li, Na) and
MH2 and MH (M = Be, Mg). Calcd. hydride affinities
range from ~35 kcal mol-1 for Na kcal/mol for BeH. The
unusually high hydride affinity for BeH is shown t
reflect the high Be-H bond energy in BeH2. Where
comparisons are possibl results obtained using the MP2,
MP4, BLYP, and B3LYP methods with a 6- 311++G(3df,3pd)
basis set are in good agreement with exptl. or high
level values. Hydride affinities calcd. using the G2
approach are too high bec the G2 energy for hydride ion.-
More reasonable values are obtained from calcns. using
the exact energy for the hydride ion.

C7. 2090, 13
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