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~} 171088d Spectrum of iron hydride. Laboratory and solar |

Adentification. Carroll, P. K.; McCormack, P. (Phys. Dep.,
Univ. Coll., Dublin, Ire.). Astrophys. J. 1972, 177(1)(Pt. 2),;
L33-L36 (Eng). A new complex mol. spectrum was obsd. under |
high resoln: in the blue-green region. The mol. responsible was |
identified as FeH, for which no spectrum has, up to the present,
been reported. A King furnace was used in the expts., and
observations were made in both emission and absorption. Com-
parison of the lab. wavelengths with those in the revised Rowland f
table shows many coincidences with weak unidentified solar !
lines, especially lines which either are enhanced in the sunspot!
spectrum or are obsd. only in the spot. l
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2B21. Ocnobroe ¥ HU3KOAeKamMe BO3GYKACHHLIC
anekTponnvie coctosnus  FeH. Walker J. H, W al-l
ker T. E. H, Kelly H. P. Grotsd and low—lying exci-|

ed eciectronic states of FeH. «J. Chem. Phys.», 1972, 57,
Ne 5, 2094—2098 (aurJ.) s

B paMxaX NMHOrOYacTHYION TeOopHH ‘BO3MYLIEHHIT mpoBe-.
JeH  pacueT TIOTEHUNANbHLIX KPHBLIX 8 CEKCTCTHBIX X 1
10, KBAPTETHLIX 3ACKTDOHHMY ~nCTATHI FeH moat sexb- i
SUICPHBIX paccTosmiAX oT 2,5 o 3,5 art. en. B xau-Be ae-
BO3MYLUEHHLIX Ga3iCHBIX (YHKUIT 1CN0b30Balb AO Fe;
BO3MYLICHHE OTpE1esnoch B3aI'MOIElCTBHeM C JOTOJHH-

TCJAbHBIM 3JCKTPOHOM H TIPOTOHOM. Haiineiio, 4To OCHOBHBLM !

COCTOSIHIEM SBAACTCS S5+, MH3WLM  KBapTeTHbM — 45+
(sxamepHM. auHbIE orcyrersyloT). Jlns Ka)Xaoro cocros-
Jis TI0AYYCHLI 3HAUCHHT TCPMa, PaBHOBCCHOrO MMCKDBAAEP~
1IOr0 PacCTOANHS H OCHOBHOI 4aCTOTLI KoJsebannit. Onmeue-
110, YTO BLIYHC/CHHLIC 3HAYCHHS SHEpriy JOJKIbl 1aBaTh

__BeXHIQI0_OUCIKY -XapTpH-(OKOBCKOIl IHEPritif, 3 BOJHOBLIC

19700, @ .
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QysKuHH RocTaTouno OnH3ki k (Gynkuusam Xaprpiu—Poxa. .
Pacuer xoppenisim. suepriu _He NpOBOMICH, OAHAKO P
‘(bakTopoB yKa3blBalOT, YTO ec H3MeileHie fpi 06pasoBanuu
MoJieKyabl Heseanko. ITocko/bKy Bce paccuHTaHHBIE COCTOS-
HHSL (KpOMe OJIHOr0) COOTBCTCTBYIOT OZHOI H TOI JKe KOH-
Gburypauun 06GbeHHEHHONO aToMa, HX KOPPessl. JHCPTHH
He JOJIKHLI CYLICCTBCHIIO pasnnyaThes. J1pelckasannt anep-
. rHs auccounaunn (56 KKaa/MoJb), THILI H YacTOTHl OCHOB-
* HBIX TEPCXONO0B B CNEKTPC TIOTJIOLLeHHS, HaNpas/cHHe H3Me- !
. HeHus g-¢axTopa M KauecTB. KapTHHA pacLlenieHHs B Hy- |
£ ©BOM T10Ie. : H. ® _Crenanos_!
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v 1 4131. - OcHoBHOE M HH3KOBO30OYXMACHHBIE 3/CKTPOHHBIE

coctosinns FeH. WalkerJ. H, Walker T. E. H, Kel-

e ly H. P. Ground and low-lying excited electronic states

of FeH.«J.Chem.Phys.», 1972, 57, Ne 5,2094—2098 (anra.)

B paMKax MHOrouacTHYHOIl TeOpHH BO3MYyLIeHHIl mpoBe-

y - JIeH pacyeT MoTeHl. KPHBLIX 8 cexcTeTHHX H 10 KBapTeTHLIX
9&(,(7/,6{13 3JIeKT it

ponnpix cocrostuit - FeH. IToanbim HaGopoM  HeBo3My-

o g, =9 HeHHBIX 6a3licHbIX (-1l CAYKHIH paHee TIONY4YeHHbIE Op-

(/‘.,/;,ZU 4 Gutann atoMa Fe; Bo3MylleHHe Onpeaeassioch NONOJHHTENb-

" HBIM 3JeKTponoM H mporoHoM. OcuoBuwim cocrosniem FeH

i% 2t siBsieTcst SS+, HH3WINM KBapTeTHbIM — 43+ (skcmepum. nan-

") o Hble OoTCyTcTBYIOT). Jf KaXKHOro COCTOSIHHA TOJyYeHb

3navennsi-tepma I, PaBHOBCCHOTO MC/K'BSIICPHOTO paccros- .

|_IHSI_#_OCHOBHOI 4acTOThl KojeGamii. BulyncieHnble 3Haue-:

\
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HIISL SHCPTHH JOMUKHGI GLITh Bepxiieil rpambio AJs xap'rpu-i
(okoBoKOiT _3Hepruit, a BOMIL (-LiH — LOCTATOUHO GJIH3KI |
K ¢-unsay Xaprpn — doka. Pacuer koppessuionnoi 3Hep-
TIH 1e NpOBOAMJICH, OXHAKO PAM (hAKTOB CBHACTEJbCTBYET B
N0/Ib3y TOrO, YTO €e i3MelielHe npH 06pa3oBaHHH MOICKYLI
A0aKH0 OuiTh MaauiM. Kpome Toro, nce paccuntanmbie co-!
" CTOSIHHS ' (KPOMe OIHOrO) COOTBETCTBYIOT OZHON M TOM e
KonGurypauin oGbefHHEHHOTO aTOMa, TaK uTO HX - Koppe-
JAUHOHNLIC SHEPIHH HE JOJIKHLI. CYLIeCTBEHHO pasJ/HyaTh-.
. Ilpenckasansl sneprust Aauccowuiamiy (56 xxan/momb),;
THILI 1 4aCTOTL OCHOBHBLIX TICPEXONIOB B CNEKTPE MOTJole-,
st (S[<2+ 5900 cm—!, 4[I<-4%+ 6400 cv—! w T )5
lanpasJsenHe H3MCHCHHS g-()aKTopa M0 CpaBHEHHIO CO 3Ha-|
HCHHCM J7151 CBOGOMIIOTO 3JCKTPOHA I KAauecTs. KapTHHA!
»/pa'cuxennemm B_HYJIEBOM mnoJe. A. H. Nementbes;
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132603y Ground and low-lying excited electronic states of {
iron monohydride. Walker, J. H.; Walker, T. E. H.; Kelly, |
H. P. (Dep. Phys., Univ. Virginia, Charlottesville, Va.). J.
JU N . Chem. Phys. 1972, 57(5), 2094-8 (Eng). Many-body perturba.
: tion theory is used to carry out an approx. Hartree-Fock calen,
’,, e W on electronic states of _FeH witp a single-center basjs set.
(%8 ,

W’ main features of the spectrum. They are also employed . to
_interpret the known spectra of the “‘isoelectronic’’ FeCl.
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Melius C.¥,, Olafzon B.D., Goddard W. PR 11 

" i e
.Fe and Ni ab initio effective potontials

for use in molecular calculations.-
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AnexTponnas crpykrypa FeH. Scott P. R{ 7?77{7_:
Richards W. G. Electronic thure of FeH ’
«J. Chem. Phys.», 1975, 63, Ne 4, 1690—1691 (aura.)

B npuGmmxennn Xaprpu-PoKa BHIUHCIEHH CNEKTPOCKD-
nuy. mocrosunbie Te, 7o # ©, AIS TATH HAHHH3LWHX CO-|
L crosinuit aosexyast FeH, ¢ uenbio mpopepkH pe3ysbTaTos,
coobuennpX Yoiakepom H ap. (POKXuwm, 1973, 2B21).
* Ycranonaeio, 4O B OTJHuHE OT PE3Y/ILTATOB YO.nxepa "
Jip., 'OCHOBHHIM COCTOSIHIeM  ABJAETCS 6A, a manboaee
6JH3KO JIeKAWMMH COCTOSHHAMH — AIBASIOTCA  COCTOSIHHS
L6T1 1 63+. MeTox, MOMOAb30BAHHBIT YOMKCPOM ¥ 1p., le
"~ oGecrieyBaer JOCTaTOYHON TCYHOCTH tpacqem 3JIEKTPOM-
| HBIX COCTOSIHHIT MOJeKys Tina FeH. C. lH Mypauul

SN
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E L_I'_ TICT38.  daektpounoe crpoenie E _Scott P. R,
- . ~| ichards W. G. Electronic structufe of FeH. «J. Chem.
: hys.», 1975, 63, Ne 4, 1690—1691 (awrm) - -

* Hesmmupuyeciuy MCTOIOM CCIT MO JIKAO nuccreao-
-————— - BaHO 3JMCKTpOHlOE CTPOCHHE FeH (I) B cOCTOSIHHAX SA,
53+ 6[I, 4A 7 11, s aToMa Fe HCroab3onal JBYX3KC-

. noueml 6a3uc opGuTaJjeil CA3i{TEPOBCKOro THNA ‘(no Kae- -

MeliTi), AOMOJHEHHBIT ABYMS 4p- W OMHOMN 4f-p-unsmu, a
nast atoma H —ape 1s-'1 no onuoit 2s-, 2p- n 3d-d-ummn.
»TIpuBeaenbl CNEKTPOCKOMHY. MOCTOSHHEIE I MpOBeleH aHa-
3 3acenenHocTeit. OGHAPYKEHO, UTO SHEPTHIl BLICOKOCMI-
HOBBIX COCTOSIHHIT BO3PAcTaloT B Py A <LSZ+=5]I, a Hus-
KOCTNHOBBIC pacnosioxens na =3 5B BHILIE OCHOBHOTO
6A. Jlas OCHOBIOTO COCTOSIHIIS I paunHa cBsi3H OUEHEHA B
1,73 A u koneGaTesbnas 4acToTd we=1650 cM~!. Bricueit
3aHATON SIBJASCTCS ABAKIBI sanonnennas 60-MO, a cae-
_aylouasi 1o SHEprit — ONOKPaTHO3anonKenHas - 76-MO,
~ __. \ocuosnoit BKNaL B xotopyo - BrocHt 3d-AO. Tlokasamo,

g 4ro cpA3b B THAPHAAX NEPEXOMHBX METajIoB ocCyllecT-
| pnsierca B OCHOBHOM 4s-, 4p- u 1s7A0, a 3d-AO ocraior-
¢ /¢; 6 s MPAKTHYECKH HEH3MEHEHHBIMIL CPaBHHTEJBHO CO CBOGOA-
GLrYS6 | v aTomom. Tlonyuelibie pesysbTaThi COMOCTABJEHH ¢

A/7 | Rauussu pacietos APYIIX 2BTOPOB. . " B. JI. JleGenes
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154845¢ Electronic structure of iron hydride (FeH).! Scott, [
— P. R; Richards, W. G, (Phys. Chem. Lab., Univ. Oxford,
Oxford, Engl). J. Chem. Phys. 1075, 63(4), 1690-1 | (Eng).
Calcns. on the low-lying states of FeH were performed'in the |-
matrix Hartree-Fock approxn. to give spectroscopic consts. and -
" the [orbital energies and population analyses of the valence —
- orbitals of the 6A state at the equil. internuclear distance, |
| resulting in the following conclusions: (I) the low-spin states lie L
i at Aﬂ3 eV above the ground state; which is high-spin; and|(2) the
. ordering of the high-spin states is predicted to be 6A-<i63+ ~
" 6x; the caled. splitting between the 65+ state and the 6II state is
\1i probably of a magnitude comparable to the accuracy! of the
J calch.; and the ground state of FeH is predicted to be 62 with 2
i low-lying states, 6I1;and 6¥+. The caled. spectroscopiciconsts. |
did not agree with those caled. by J. H. Walker et al.-(1972) who ‘:

used a single center technique. ' This indicates that the single
| ' center method is not at present sufficiently accurate to be a
1 i useful tool for the investigation of the electronic states of |

i transition metal hydrides. The. results support the suggestion —~—
| ‘that|the bonding in the early transition metal hydrides is! mainly . |

} between the 4s, 4p, and 1s orbitals with the 3d orbitals L__
-\~ remapining largely unchanged. . . = < ! )

O T
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-”Fle°tr0nic Structure of FeH..WZ_fif;T“  %
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85:133973w Iron hydriqc:A laharataory studies and solar!
identification. ' Carroll, P. K.; “ McCormack,'P.; O'Corinor, S.!
(Phys. Dep., Univ. Coll,, "Dublin,” ‘fre.). Astrophys, J. 1976,] .
208(3, Pt. 1), 903-13 (Eng),” The f’{:ectrum‘gf FeH was studied:
. under high resoln. at 2360-8%00 "A. " Its main features are 2
regions of complex structure in the hlue and green centered at|
n ~4920 and 5320 A, resp., and a band degraded to lopger| - -
ol 1 / wavelengths with a head: at 869082 A. The identity of the!

carrier as FeH is established on exptl. groaunds, and in particulap; ——- -
% . on the baxis of The obsd. deuteride specvrum. The smallness of |
&4 the vibrational isotope shifts for most of the features indicates |- -

el e b i s it D | A R e e S SR R SIS
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that they are 0-0 bands or sequiénces. Coincidences were obsd. e
between-lines in the blie and green regions and weak unidentified
solar lines. These possible identifications -have been subjected to -
a critical statistical anal,, and the presence of FeH in both:
photosphere and spot has been established with a hizh degree of
certainty. A search for.the presence of the 8690.82 A band with .
the. available solar and lab. data proved neg. An attempt is:
made to correlate the intensities of the blue and green bands as |
obsd. in the photosphere, in sunspots, and in lab. spectra. The :
indications are that FeH has a rather low dissocn, energy (~1.0'
eV), but that the oscillator strength for the blue and zreen:
features may be fairly. large (geffer =0.87). The possibility of:

- observing FeH in the spectra of cooler stars is briefly discussed.

)
i
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VA6 93598 Wavelengths and line intensities for the 4920 A
5320 A znd 8690 A hands of Jron hydride (Felf), NeCormaey,
P O Connar, S. (Phys, Dep., Uniy, Coll, Dublin,  Dublin,
s {m.). /s:;;mn. A::lrnpllty,e., Suppl. Ser. 1970, 26020y, WP sl
2, - AEng).  Alsorption and emission speetra (4500 56508 ¢ eH|
Z}wﬂf were photographed on a 10-m h{':;(]l: concave ﬁ[)CCl)rl)"’r. Pn‘;u}
wavelengtng and line intensities are presented for some 1700
lines from the most prominent features,

cof 1975 5617 @
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2 512.  Ysucacnuuiii MCTOR NPOBEACHMST PaCuCTOB METO-
noMm MK CCII, ncnosmb3yiowum cBsidaHHbie = (YHKUHH.
Kendrick John, Hillier Ian H. A computational
method of . performing MC SCF calculations using bon-
ded functions. «Chem. Phys. Lett.», 1976, 41, Ne ‘2,
283—286 (amur..) s g g

TMosyueHsl yp-HHsi, omnpeieasiuie ontuM. HaGop MO
nas BoamoBoit ¢ynkunn Muorokondurypau. meroga CCIT

(‘/(:// <28 (MK CCII), u npemJoiKeH MCTOJ HX peulenus, OCHOBaH-
HBI{T HAa HAXO0MKAEHHH MaTpHubsl P HHPHHHTE3HMAIbHOrO
npcoGpasoBanis. MO, MHHHMH3HDPYIOUICTO SHEpriio, € TO-
MOLIBIO MEPBLIX H BTOPBIX Mp-HBIX (YHKUHOHAMA 3SHEPTHH-
no saementaM P. ®-aul AJs TMpP-HLIX COACPKAT '3HAYCHHSA
mosieK. muterpasoB B Gasnce MO _H ajeMenTH MaTpHi
mioTHOCTH - 1- 1 2-_rc_>__r1_opsy159134._§1;u__ G-l n03BOASIOT \
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becti onpeaenenne MO merogom  Hbrotona — Padeona !
WIH, NpH HCMOJb3OBAHHH JIHWL AHATOHAJBHBLIX 37MCHTOB |
MaTPHUBI BTOPBIX NPOH3BOAHLIX — METOZOM, OJH3KHM K
MCTOAY caBHra, ypoBHeit Xmibepa n Caynmepca. Ykasano,
{TO aJrOpHTM pacyera CTaHOBHTCSI OCOGEHHO.MPOCTHIM MPI
HCMOML3OBAHHK B Kau-Be KOH(Hrypal. 6a3uca CBA3aHHLIX
Qynkunii:Bofiza (cm. nanp., P)KXnuwm, 1958, Ne 24, 80233).
Ilposencunuie B aByxkoudurypau. npuGmmei pacueTw
MOJICKYJIEl BoOpOAa MOKa3anH 3(GheKTHBHOCTL npexfarae- |
MLIX anropurMoB. MeTos npHuMeHeH Tak:Ke st pacuera
Monekyst FeH npu dukcuposaunos mexmbsamepuom pac- |

i
I
'

Croannn k773" A, OTMeyeno, 4To BO Beex CIy4yasx CXOXH- |
~MOCTL HTCpauiit NpeNIOKCHIOrO METOAA  YROBJCTBOPH- |
TeJIbla, : B. W. Mynwiues |

’ ‘
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Felf et
e 1 [323."~ “Monekyna FeH npu TtemnepaType £ K. The -
FeH molecule at 4°K.  Dendramis A, Van '

Zee R. J, Weltner W, Jr. «Astrophys. J.», 1979

- 231, N\e 2, Part 1, 632—636 (aura.) vy - ’

"B UK (1200—1700 cm~!) u BHAHMOI (400—500 M)

06NacTAX TMOJlyyenDr wueni] .17 MUIVIULLCHHS MOJIeKyJ et

®*  y FeD, H30/HpOBaHHbIX B Ar-matpuue . npu T-pe 4°K. |

} Onpefenetsl 3HauCHHS MOJICKYJISIDHBIX KOHCTAHT B ocuoa-i

J{ ﬁ | 'HOM COCTOSIHHH (B cM~1): @,=1764 1 1259, @eX.=46 u'!
/ N *94 nns FeH n FeD cooTBercTBEHHO. DKcTpanossius no
no Bepmuy—Illnomep Raet 3Hauelue SHeprui AHCCOUHa- ;

min ~2,0 3B B o6onx cayuasix. OTmeueno, 4TO BnepBbIe |
3aperucTpHpoBaHHBIC cnabse  mosockt FeH u FeD B!

o6nacth 400—500 1M MO3BOJIOT HAACKHEE HHTEpNpETH- |

i poBaTh J1260paTopHBIC H 3pe3fuble cneKTpel.  TIpHBeaeHst |

coo6paKenis, -N03BOJISIOLLHE OTHCCTH OCHOBHOZ COCTOS-:
._mxe,u__ch_g}ggm&xgx moJekyn K Tiny °A. Buba. 30. M. T.]
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1 114813b The jron hydride (FeH) molecule at 4 K.:
Dendramis, A.; Van Zee, R. J.; Weltner, W., Jr. (Dep. Chem,,
Univ, Florida, Gainesville, FI, 32611 USA). Astrophys. J. 1979,
2312, PLo1), 632-¢ (Eng). FeH and FeD mols, ‘vere trapped in |
solid Ar af 4 K. From the obsd. IR frequenc’ | (o= Op small
solid-state effedly, (he gas- phase vibrational propérties are !
predicted to be w," = 1764 (10) and wex." = 46 (5) em-l. Dy ly)
20 eV from the Birge-Sponer approxn., but is more likely =:1,7
eV oon the basis of the application of that approxn. to other diat,
hydrides, Five weak electronie transitions (suggesting low pf
values) obsd. in absorption in the 4000- 5000 A region are
probably counterparts of the blue and green band systems in the
#as phase lab. and stellar spectra. ‘The strongest band oceurs at
4190 A, sugyesting that the 1288 A band studied by A. Heimer
(1936) be reinvestigated. Failure to observe an ESR spectrum of
FeH in the solid is interpreted as support for an orbitally
degenerate ground electronic state, in agreement with the theor.
derived 63 pround state. .
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‘%/ ’f T\ 10181, CpaBHenue nonyJoKaJbHOrO M HeTOKAABHOTO i

JAPKAHTOB METOJa MOAEABHOrO NOTeHUHaNa: pacuer Fe u J
Y¥eH+ D'ixon R. N, Robertson I. LA comparison
:€££ semi-local and non-local pseudo-potential techniques: ;
lculations on Fe and FeH+, «Mol. Phys.», 1979, 37, ;
Ne 4, 1223—1237 (anra.) s e ]

Metonom MopmesnbHOro moTtenumaia ~PACCYHTAHB  3J1CK- |

TponiLie sueprun cucrem _Fe, Eot, Ee¥+s Fed+, FeH+,

,WM B pacyere HCIIOJIb30BaNa HOBast  cXxeMa napaMeTpH3aly *
TICEBLONOTEHUHANA A/Ist BAJCHTHBIX 3JEKTPOHOB, CpaBreje |

#47/, pe3ynbTaTon pacuera ¢ pesysbraramu CaMOCOr1aco0BaIHoj

5 7€<7¢ TIPOLeAypH, BKMIOYamouell  Bee SJCKTPOHHI, TIOKa3biBaer, .

244 4TO BBCICHHE MOACALHONO {I0TEHI™aNa MPHBOHT K OlHGKe :

1% B opGHTanbHEIX 3Heprusax 5.1€KTPOHOB, 0,5% B sHep-

THH HOHH3aUHH H 2% B SHEPrHH cBs3M Mosexyasl. [Tposge- -

ACHO JITa/bHOC CDABICHHE METONOB, HMCHOJL3YIOWHX Ana

“=PHNA _MANANTRHANA . MTATAUNITA A _ytanmra e Vet aemema

. }

0 -

1
-~



el | /9B

C ) " 17B71. O Koppeasumn MEXLy CHIOBOI MOCTOSIHHOM /
0” u pamnoii  cesmsei  MH (M=Fe, Co, Ni). Xapnro-<
- nos 10. I, Ksapuosa I. B. <KoopauHal, XHMHA?,

M ' 1980, 6, Ne 5, 810 (i
b O6cyxaaeTcst HaifeHHAs - aBTOPAMH KOppeJsll. 3aBHCH-

MOCTb MeXC1y CHAOBHIMI [IOCTOSHHBIMH - (k) M PaBHOBECHBI-
MH AJHHaMH  cpsiseit (re) B ABYXaTOMHBIX THApHAAX It
Aeiitepuaax — KeJesa, xobanbTa M HHKENA  re=
=935 £~1/3—0,30 (1). Ha psae npuMepoB IOKa3aHO, 4TO
cooTHomrenne (1) TPHMEHHMO H K HCK-DHIM THADHIHEIM

C’{/(/' /6'19'6/"— - KOMIJICKCAM 'YKAa3aHHBIX METaJ/IoB, H M. 6. HCIOJIb30BAHO
‘ IS PacueToB MM OLUCHOK HCH3BECTHBIX 3HaueHuA rym,
kyu wmn v(M—H) B 3THX - KOMIJICKCAX. M. T.
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/ 96: 149375r Semiempirical calculation method for transition:
metals. Blyholder, George; Head, John; Ruette, Fernando’
WM - . (Dep. Chem., Univ. Arkansas, Fayetteville, AR 72701 USA).
Theor. Chim. Acta 1982, 60(5), 429-44 (Eng). A semi-empiriczal
a W MO method capable of giving useful bond energy and tond’
geometry information about transition metal compds. is presented. :
In this method, which for the 1st time applies a MINDO:
procedure’ to transition metals, the 1 electron part of the oif!

diagonal Fock matrix elements are put proportional to overlap,
7/ divided by inter-nuclear distance rather than being proportional

to_overlap as is conventional. Good results are obtained for FeH,!

FeH, Fes, Fes, Fe(CO)s, FeO, O-Fe-0, and FeO: (side< and’

enH:bom'edr*i_“ . o7 T

C.A/98% J&, n/8




benzene with Nat+ were investigated by means of ab initio SCF
calens.  For the hydrocarbon, the 4-31G basis sct and, for the'
cation, a reoptimized STO-3G basis sct were used. The'
interaction energy equals -49, -60, and -78 kJ/mol, resp..
Discussion of the errors involved in the calens. and comparison |
with related expts. show that these values are too low by ~20%. |
The arrangement of the cation above the plane of the a—clectron’
system is the most stable one. This is the optimum structure for'
the clectrostatic ion-quadrupole contribution to the interaction
energy. The charge transfer to the cation proves to be very small
and amts. to a few hundereths of an electron. These characteristics
are in agreement with what is known for the cation-donor
complexes. On the basis of the ab initio results, the capability of
CNDOy2 with such complexes is assessed. ST
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1106, ToaysMnupHuecKuii MeToj pacuera COe/LHHE=;

’mm nepexoAHLix MerasnoB. Semi-empirical - calculation !

method for transition metals. Blyholder George, '
Head John, Ruette Fernando. «Theor.- chim.!
acta», 1982, 60, Ne 5, 429—444 (aura.) i

OnncaHa cxema pacyeta 3JIeKTPOHHOTO CTPOEHHA coean- |
HeHuil nepexoaHbLIX 3JIEMEHTOB, 633”pleU.laﬂCﬂ Ha BaJeHT-

ﬁam/n E HoM npuOsmkenin MUITAIT/3. (ns 3712MEHTOB C aTOMHbI- |

Fett

&77')'\. 7556

‘MH HoMmepaMH<19 Hcnosb3yeTcs CTaHAApTHasi MapaMeTpH-
3auns MUITOIT/3. Oast ocTajbHbIX 3JiCMCHTOB  HCMOJb- |
“3YI0TCS CAEAYIOLHE COOTHOUeH s, MHTerpaasl 3JeKTpoH —
371eKTPOHHOrO B3aHMOJENCTBHS Pas3AHYHLIX  3NEKTPOHHBIX |
-060J104eK NOJAraloTcst pasaHYHbIMH. CBsizeBhle NMapaMeTpHl|
AL nomuokalorces Ha 3/R, rae R — MexxaToMHble paccTos- !
HHSI, H OAs p—H d — 3JCKTPOHOB JONOJIHHTEJIbHO JOMHO- |
JKaloTcs Ha SMNHPHU. Ko03¢(., onpenenseMble KalnGpPOBKOil
- (uafigeno aas atoma Fe Kp=0,35, Ka=1). Beanunnnr-
pAB y napamerpbx__oe B_OTTaJKHBATeJbHOH YacTH COOT- |

Db 1952 18 w2



HollenHsi A/s1 MOJHOIT 3HEprHH (OHO TaKkoe Xe, KaK H B
MUTIAT1/3) kanu6poBaanch MO TaKOil e cXeMme, 4To H B!
MUIITT/3. Tlpuseienbl 3HayeHHst NapaMeTpoB AJis cBsizel |
Fe—H, Fe—0, Fe—C u Fe—Fe. ITo Takoii cxeme paccui- .
_taunt FeH, FeH,, Fep Feg, Fe(CO)s, FeO 1 pasnuuHble:
crpyktypsl FeO; B"pnan?ﬁﬂmx"“é‘)fekrpoﬁux COCTOSIHHAX. *
R . ~B. JI. JleGenes

—
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v 13 549.  TlonyaMnHPHYECKHA METOA pacyera Aas nepe- !
“onumx Meramnos. Blyholder George, Head!
John, Ruette Fernando. Semi-empirical calculati-:
on method for transition metals. «Theor. chim. acta»,:
1082, 60, Ne 5, 429—444 (anra1.) S

TIpeanoxen moaysmmupuy. Metrox MO, moapoasiommi B!
pamkax npubmuxenus MUITIIT anst coemmnenuit mepexon-|

)amm % HBIX MeTaJJIOB TIOJNYYaTh YAOBJIETBODHTENBHEIE Pe3yJbTATH |
/  npu pacyere SHeprum CBsi3eli H uX reoMerpui. OcobenHo-|

,) ' N

W LU ) CTbio napaMeTpH3aWiM sBASCTCA  NpHOAMNKeHie . Hopy ~
D) ~SwIR, tae HO%, — oCTOBHBIT - pe3oHaHCHBLL HHTerpan;
Sw—mnle_lrpan NepeKphBaHNs, R — MeXDbslepHoe = pac- -

crosuue. Tlpeacrannenbt pesyabTate pacieros FeH, FeH,,

Fe,, Fes, Fe(CO)s, FeO, O—Fe—O u Fe,0—X%o5 -
L7 TAALWOTIHCCH € SKCNepUMEHTON, — —2171 H. ffgleg‘fgs

v.1983, 79 V/3,



Yo [On- A3 348 | 1913

100: 42141k Rotational analysis of the 9877 and 8960 A bands'
of iron deuteride (FeD). Balfour, Walter J.; Lindgren, Bo;|
O'Connor, Seamus (Inst. Phys., Univ. Stockholm, Stockholm, Swed.).|
Phﬁs. Scr. 1983, 28(5), 551-60 (Eng). The many-line IR system of;
FeD was studied in absorption and thermal emission. Approx. 1000,
lines in the (1,0) and (0,0) bands of a 4A—A transition were assigned. I
All 4 subbands show A-splitting occurs in the lower electronic state. |
Rotational analyses were Ferformed yielding the following rotational

consts, (in em-1): for the lower 4A state: Bo' = 3.4357, Do" = 8.49 x|

10-5; for the upper ¢A state: BO" = 2,9846, Do = 9,20 X 108, By’ =/

” 2.9076, and Dy' = 9.31 X 10-5. Both 4A states are inverted. Values of i

/ L@’ﬂ//w/lé’ * we' =~ 1070 cm-! and w'ex'e ~ 19 cm-! are suggested for the @ = 7/2,
component of the upper state and similar values are anticipated ing

[%ﬂ/w the other 3 spin components. Although the system appears in

A v / absor%tion at high temps., the lower 4A state does not seem to be the

ground state. __ = e e . - e

C.A.198Y, 100, N G
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21 B4072.  Csoiictsa u peaxuun oprauoueramnqecxux‘i

¢parMeHTOB B rasosoi ¢ase. Hccaenosaius FeH+ g HOH=,

o — HOM nyuke. Properties and reactions of organometalli¢ |
ﬁ 4 _/[0 iragments in the gas phase. lion beam studics of FeH*.|

Halle L. F, Klein F. S, Beauchamp J. L. «J.
Amer. Chem. Soc.», 1984, 106, Ne 9, 2543—2549 (anra.) !

e MeTo10M HOHHOTO NMyYKa . HCCJACAOBANLI peaxuir HouoB |
/Lé/_.g —/L‘/ )Fev" ¢ Hy u D, mionop FeH+ ¢ D, NH;, PH,, CHL, |
7 ~ CeHs, C34Hyo, CoDy, CH;0H, C,H;OH, CH;CHO, CH;3CH,- |
CHO n (CHj),0. Houp: Fe+t nonyyank pasn. FeCly n:

‘nonusauneii atomos Fe na Il pemnst npn T-pe ~2500K.:

‘Houbl yckopsiuen 1t ¢poxycHpoBamich cneTeMoi 3JEKTpPO- |

CTaTHY. H KBAaAPYMOJBbHBIX JIHH3 Ha BXOJ MarHHTHOIO Mace- |

cnektpa ¢ 60°-HbiM MaruntoM. CeseKTHPOBAHHLIl HOHHBI |

(NYUOK 3aMCANANCA It NMPOXOAMI uyepe3 suciiky, coiepiKa- |

Lylo paccenBalomiii ras. Honibic npoaykrst AHZAH3HPO- |

BaJHCb 1O MaccaM H pPerHCTPpOBaJHCh KBaJPYNOJLHBIM |
MACC-CIEKTPOM C_yMHOXKHTRICM _B_DPeiKIME _CueTa OTAe/b- |

l(5H<

X984, (G N



'HHIX nowoB. Jas noJayuenns Honos FeH+ HCC/1e10BAH,

HCTOYHHK ¢ GOMOapAHPOBKOIl 3JeKTpoHaMu ¢ sileprueit;

70 3B ras. 1,l1-mumetundeppouena, d-uus BO30y K aeHHs!

p-uni Fet+Hy—>FeH*+H o6ranaer sprko pupawmenibini

MaKCHMYMOM  NpH  3HCPLHH  B3auMOIeHCTBH ~4 3B 1t}

onuchiBaetca BhpaxkeHneM o (E) =oof (E—E,)/E]* (1) ¢
napaverpamu n=1, go=1,70 A? y Eo=2,0+0,15 3B. Be-!

auunna -sHepruncsasu DO (Fer—H), onpenenennas ns;

suayenns Eq u_Do (H=H)y T yuetom momlpaBok ha shep-:

T Ny, KON, COCTawsier 2,55+0,15 3B. Ypeauucnne

SHEpriH B3aHMOIRIiCTBHSA NPHBOJANT K MOCTENENHOMY yMeHb-!

wernio ¢ (E). Oas p-wmw ¢ Dy yp-nue (1) oGaaxaer na-:

pavetpami n=1, 0o=0,84 A? u Ey=2,0%0,15 3B. Bei-|

unna D2 (Fet+D)=2,60+0,2 3B. Ornpeaenena pennunual

CpoACTBAa K MNpOTOHY aToMa »KeJe3a, K-pasg _CocTaRaseT

1905  xkan/MoJb. EANNCTBCNNGIM  HOHHBIM NPOAYKTOM,

) TTBHA Fe ¢ Dy asasercs FeD+. d-nua sos-;

OyKAeHusT 3TOli p-wiH_ pesko pospactaer oT 0 npy E=

=1 3B 10 ¢<0,54 A? npu E=6 3B u GuicTpo cnajgaer

¢ ysenmueHHeM sHeprud. B dopwme yp-nus (1) ouna onu-;

ChIBaeTCss napamerpaMu n=3, 0o=0,73 A? u E;=0,9 3B.,

IToporopasi sueprust nmpakTiueckH paBna SHEPrHE aKTHBA-

unn npouecca. OGHapyKeHO, UTO NOMepeyHOe ceyere . me-:

peaayr nporoia FeH*++B—BH++Fe (2) Bospacraer B
——————_psay B=H,CO, HCOOH, CH;OH, CH;CHO, C,H;OH.
‘CHiCN, (CH3)20, (C,Hs).O. Ioporosoe cpoacTBo K npo-’

TOHY, HCOOXOAHMOE AJISL OCYIUeCTBJICHHA pP-iAH (2) cocTaB-
-asier 16,07 Kran/5ons. Ceuciiie p-unn (2) ana B=NH,
‘¥ PH3 ouenb mH3KOe HecMOTpPs Ha BLICOKOE CPOACTBO K
‘mpotony. Jlpyrum kawanom ssanumoieiictaus FeH+ ¢ yrae-
:Bopoponom ssasercss p-uns FeH*+AH—FeH,+A+" (3).
OGuapy:eHno, uTO 3aMeTHOe ceuewHe p-uHs (3) wMeeT
TOJbKO AJd AH=(C2H5)20, CH3NH2, CzHaCOH H CH:;-I
CHO. Onpenenen  HKHHIT  npefes  Beanunusr L.
(HFet—H~), K-puliit coctasaser-232-kkan/moab. ITokaza-
HO, 4TO KaHan oGpasosatns’ FeH+ npu unskux sueprusx
Anf MeTala it 3TaHa He peaausyercs. Jlns GyTama npu
E=0,5 3B ceuenne oGpasosanis Fe(C4Hg)* cocramaser
3 A% P-uns FeH* c¢ C,D; nportekaer c o6pasoBannem
FeD+ u CoHDs, npuuem ¢-uus Bo3Gyxaenis pe3ko na-
naet ot 20 A? npu E=0 no 0,1 A? npu E>1 3B. IMokasa-'
Ho, uro p-unn FeH+ ¢ kuenopopocomepsxammum opr.
COCIHHEHHAMH HMEIOT CJOXKHBII XapakTep, u o6nanaior
HCCKOJILKHMH KaHaJaMM, coCTaisiomue or 5 no 80Y
TNOJHOrO CeueHHs peakumu, JI. 10. Pycuu

!
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12 B1014. TeopeTHueCcKoe JAOKa3aTeabCTBO, NOATBEP K-,
alolee OTHECEHHe ,ncmmmzmﬂr?:uﬂﬂ.ﬁcum
heoretical evidence supporting {he *A ground-state as-
signment for FeH. Walch Stephen P. «Chem. Phys.
\Lett.», 1984, 105, Ne 1, 54—57 (anra.) . . !

DneKTpoHHOe CTpOEHHe OCHOBYOro (5A)  cocrosiust

anuona FeH— muccieposaHo ¢ noummmrponan-‘;

HOTO pacycTa METOXOM OGOOCLIEHHBIX ~BAJICHTHBIX — CXeM

(OBC) u Merozom Kouourypau. Bsaumopeiictsus (KB),

PacueT Bemosnen B Gasuce (16s12p6d1f/7s5p3d1f) crpyn-
nHpoBanuHLX rayccoBbix G-umit  gas  Fe u (8s4p/5s3p):

/ nas H. Boanosas ¢-uust Merona OBC mcnoab3oBana aast
Vé(ﬂ/ C nocrpoennst KB B npuOaHAKEHHH ONHO- H ABYXKpaTHbIX!
BO30YK/JACHHIT M3 HECKOJbKHX HCXOAHBIX kondurypauuit.
Bo30yxaenust BHICLIErO MOpsiAKa YuTeHH € TOMOLbIO MO-)

npasku Jl3uacona. PaccunTannoe 3HaueiHe paBHOBECHOro
paccTosTHHA R(Fe—H)=1,72 A u cnekTpoCKonH4. NOCTOSIH~

HBlE. ynouwﬁfcomacywmﬂ C BKCMEPHM. JaHHbI-

X-/G8Y, 79, » /L feH



mi. IToayuyennsle peayJbTaThl COMOCTABJCHLI C pPe3yJbTa-
TaMH HeIMNHPHY. pacueta MeToAoM KB mukumit 4A- n 6A-
cocroaunit FeH (Walch S. P, Bauschlicher C. W,, «J.!
.Chem. Phys.», 1983, .78, 4597). Ouenennoe CpPOACTBO K'
anektpony FeH Ex=0,78 3B ua 0,15 3B Menblue skcne-
pHM. OLEHKH, B CcorJacii C (DOTOIMHCCHOHHBIMH CIEKT-.
panbHHMH AaHHbIMH nepexox ot Fell— K ochosHOMy co-,
crosinnio (*A) FeH conpoBozpaaercss 3ametnmM (0,12 A)
H3MEHEeHHEeM MeKbAJEPHOro pacCTOsHHS, TOTAAa Kak TpH
nepexone B coctosiiue A pacctosmne Fe—H  Mensercs
wesnauntesbio (<001 A). O. Tpuuenko

CH.



7 L110.  Teopernueckue ocHoBaHHs, NOATBEPIKAAIOUHE
*A ornecenne aas ocHosHoro cocrosuus FeH. Theoretical
evidence supporting the A ground-state assignment for
FeH. Walch Stephen P. «Chem. Phys. Lett.», 1984,

X Y A 105, Ne 1, 54—57 (anra.)

/;/Z om- 18579  /G8Y

JIlnsi OTHEeCeHHS OCHOBHOIO 3JEKTPOHHOTO COCTOSIHHS IO

pesyJbTaTaM  3KCNepHM. HCCJeNOBaHHsS  (OTONpPHIHNANHS

SJICKTPOHA, BBITIONIHEHBl HE3MMHPHY. pacuerl FeH—-, Pacuer

HH3IUHX 3JIGKTPOHHBIX cocTosinmit FeH— nposesen ¢ mo-

\MOILBIO MeToJla OGOOIIEHHBIX BaJCHTHBIX CXeM ¢ nocnenyio-

IHM y4eToM KOHQHrypau. B3anMoneiictsus.  ITokasawo,

UTO OCHOBHBIM cocTosiiHeM FeH— sBasiercs SA-coctosmie.

. - Ha ocHOBanmir TOAyYenisiX peayAbTatos W pe3yJIbTaToB

%@ ‘Zg./}- ) (7, Pacuera cocrosinnit *A u ®A FeH muorokondurypaw. me-
7 Tof0M CCII B MOJHOM NpPOCTPAaHCTBE AKTHBHBIX opGurTaJei,
CAe/al BHBOA O TOM, UTO COCTOAHHE *A ABASETCS OCHOB-

ubiM_aas FeH. Beanunna cpopctsa- k 3JICKTPOHY H KoJje-

0aT. CTpyKTypa cnekTpa ()OTONPHJHIAHHS 3JeKTpoHa, pac-:

CYHTAHHbHIE B paMKax JaHHON MOJEJH OCHOBHOTO COCTOS-

HHSI, XOPOIIO COr/IacyloTcst ¢ sKcnepum. pamummu. E. A, K.

] : .
90./98Y, /8, ;- ot en)




Lol (1 h) \ o 19519) 1987

mevy- fiond)
100: 145197n Theoretical evidence supporting the ¢A ground-state’

assignment for iron hydride (FeH). Walch, Stephen P. (Polyatomics ;

L{: V g /[/ /@ y/@ [’,»Res. Inst., Mountain View, CA 94043 USA). Chem. Phys. Lett.'
_/ 1984, 105(1), 54-7 (Eng). The results of GVB/MRSD (generalized'

v 7 Yalence bond/multiple single and double excitation) Cl calcns. for the
/-’lltaf %A state of FeH- are combined with the results of previous complete .
active space SCF/MRSD CI calcns. for the 4A and 6A states of FeH .

to provide theor. confirmation of the qual. arguments used by A. E.’

Stevens, et al., (1983), to assign the lowest state of FeH as ¢A. The

caled. electron affinity of FeH and the calcd. bond length and:
vibrational frequency for the 5A state of FeH- are in good agreement'

with exptl. ests. . R : o

% [%—//(fﬂ,'ée,we) &
¢.A-198Y, 100, v /&
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22 54046, Pearupyer an won Fet B ocHoBHOM cocTosi-
Hun ¢ Hy? Does ground state Fet react . with Hj?
Elkind J. L, Armentrout P. B. «J. Amer. Chem. Soc»
1986, 108, \e 10 2765—2767 (aura.)

C nomolblo MeToJa HOHHOTO NydYKa H3ydyeHa KHHETHKA
B3aumojeiictBHa Hona Fet B ocHOBHOM cocTosiHHH ®D

1-M 3JIeKTPOHHOBO3CYKAEHHOM COCTOAHHH ‘F ¢ Mosekyna-

mu D, B rasopoii ¢ase. Honn Fet nonyusanu Metogamu
TOBEPXHOCTHOf HOHH3AWHH H SJCKTPOHHOrO yAapa. Yera-,
HOBJICHO, UTO HECMOTPsI Ha TO, YTO SHEPrHsi BO3GYXKIEHHs
ans cocrosiuus ‘F cocrasnser auwp 0,25 3B, non Fet (‘F).
okasuBaetcss B ~80 pa3 Gojee D-LUHOHHOCTOCOGHKIM NpPH
obpasosanun nowa ‘FeD*. Buunciesa Bennuina—sHeprun

ssn B mowe FeH*, cocrasisomasn (2,06+0,2) 3B, uto
XOPOIIO COTAIacyeTcsi € pe3yJbTaTaMH MNOCHEAHHX TeOper.'
pacueros. Pasjuuie B P-ILHOHHON CMOCOGHOCTH ABYX CO-
crosnnii Hona Fet TpOaHaJH3HPOBAaHO B paMKaxX TEOPHH '
MoJsek. op6utasei. A B. Mazaneuknit

19,032,
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! 105: 121181c Orbital resonance in gaseous reactions between!
‘metal monohydride ions and methane. Kolbanovskii, Yu. A.;
Gagarin, S. G. (Inst. Neftekhim. Sint. im. Topchieva, Moscow,'
USSR). [Tzv. Akad., Nauk SSSR, Ser. Khim. 1986, (6), 1291~4
(Russ). From theor. calens., the obsd. orbital resonance between MO’

of CHy and NiH* explains the occurrence of reaction. CH¢ + NiH+,
WM ') as opposed to Fell+ and CoH* for which the acceptor level is higher-

than the top donor level of CH4. The ionization potentials of FeH+,
ﬁﬁm CoH*,d:md NiH* from inner valence state 1o were caled, by SCF Xa

&, o1, o "
0. A /986, fos; w 1Y
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! 107: 46508¢ Ground state properties of small matrix-isolated
molecules:  iron hydride (FeH), iron nitride (FeN), iron
monocarbonyl and iron dicarbonyl. Marathe, V. R.; Sawaryn, A.;
‘Trautwein, A. X. (Inst. Phys., Med. Univ. Luebeck, 2400 Lucheck,
Fed. Rep. Ger,). Lect. Nutes Phys, 1987, 269(PDMS Clusters),

182-92 (Eng). All electron ab initio MO calens. were performed on
ﬂ/ L'/Mﬁb the title compds. The reaults show the effect of the matrix on their

spcclmsco[)ic properties. The correlation energy was' caled, using the'
Moeller-Plesset perturbation theory. . o

foen
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+107: 28597b " Charge’ transfer in ‘collisions of doubly: charged!
fons of jron and nickel with hydrogen atoms, “Neufeld, David Ayl
Dslgarno,~Av 3 (Harvard~Smiithsonian” Cent.” Astrophys., -Cambridge,!

(Eng).-The Landau-Zener:approxn. is ‘used to’ compute the

MA'02138 USA).. Phys: Rev. A: -Gen.-Phys. 1987, -35(7), 3142-4)
{

‘charge-transfer. recombination-rate. cooffa. of Fe2+ and: Ni?*+ in'H at

thermal energies. “The energy sepns. of the adiabatic potcntinl—cncrgyi

‘wrves tof-the. quasimols: :FeH2+ ‘and NiH2+: are: obtained’ from|

ene~electron calens. - The rale cocffs:.aré of the order of 102 em3 g1
or:greater. Charge “transfer. of ‘Fe2+- occurs : preferentially intd the;

ground state -of - Fet.s0 that tho reverse process of 'c}mrgc—tmnsfcr.
ionization of ‘Fe*.in- collision: with'H* ‘also occurs rapidly above the|
eation threshold, i it et 1 D0 AL ity nhb 2l T 2
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15 B1265. *  Banxuuit MHGPAKPACHHA CMEKTP MOJEKYNM |
f—'eH The near-infrared spectrum of the FeH molecule.i
Phillips J. G, Davis S. P,, Lindgren B., Balfour W.J.:
«Astrophys. J. Suppl Ser.», 1987 65, No 4, 721—726>
728, 742, 744, 778 (aura.)

Ha HK- bepbe cnekTpoMeTrpe B 06J. 4acToT 7800—
12800 cm~—! ¢ paspemrenneM 0,05 cM~! u3mepeHO ceMb!
KoJie6aTeNbHO-BpPAILAT, NOJOC CHCTeMH ‘A—*A Mosekynn!
I_:‘Eﬁ, HnentnduunpoBana BpallaT. CTPYKTypa H onpejele-:
fil Hauana nmosoc (2—0) npu 7786 A, (1—0) npu 8692 A, |
(2—1) npu 9020 A, (0-—0) npu 9896 A, (1—1) npu
10 253 A (0—1) npu 11939 A u (1—2) npu 12389 Al
Ins Bcex nosoc onpencseHH HHTEHCHBHOCTH JIHHHI H OT-|
HOCHT. CHJIH NOJIOC. AHaJIH3 BPALaT. CTPYKTYPH M0JIOC BHI-!
NOJIHEH C Y4eTOM KBapTHYHOTO H CEKCTHYHOrO LEHTPOGeK-|
HOFO HCKa’KeHMs, CIHHOBOTO PACUIeIVIEHHS] H YXBOEHHs A
THNa, BHYHCIEHH Bpamart. H KoJje6aT. MOJeK. IOCTOSIH-|
neie. Ha ocHOBC no/yueHHHX HAHHHX PACCYHTAHH CIIEKT-|
put nonoc (2—2) npu 10639 A u (0—2) npu 14927 A |
JlaHHHe NpeACTaBJAOT HHTEpeC NPH AaHaJH3e CNEeKTPOB !

X /%5}/ /\g A /J—.aa'moubep _3BE3. . - . C M Mvpani
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8J1257. Cnektp moaekyan FeH B Ganmxneir HK-06-
nacti. The near-infrared spectrum of the FeH molecule.
Phillips John G., Davis Sumner P., Lindgren 'Bo,
Balfour Walter J. «Astrophys. J. Suppl. Ser.», 1987, 65,
‘Ne 4, 721—778 (anra.) oo
C nomompblo  (ypbe-cneKTpoMeTpa (pa3pewenue
0,05 cmT!) moJydeHsl. CHEKTPH HCmycKanust mouekysn FeH
B naamenH neuu Kuura B obaactH 778—1239 um. Hccae-
NOBaHK TaKxKe CHNEKTpH HCMYCKaHus o6pasnos, oGora-
a /), menunx nsoronom $4Fe. HaGmopaeMHe JHHHH OTHeCEHH x‘
L BpaulaTeabHON CTPyKTYype 7 . 37IEKTPOHHO-K0JIe0aTeIbHHX |
.nosoc sackTponnoro nepexopa *A—4*A. Onpenenenn sHep-,
FHH YpOBHel, MOJICKYJspHEE MOCTOSHHHE, BEJHYHHH CIH-
HoBoro  A-pacienyennii. ITpefckasaHo TaKkxe MOJOxKe-
une fBYX He maGmonasumxcsi nepexono. . . K.3. M/

P /938, 18, V&
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2J171. MaruuTouyBCTBHTENbHBle JHHHH Fel W aAMHHK
FeH B oOaactn cnextpa Coanua AL 525,0—525,9 HM.:
NMopduprena I. A «Kunemar. u ¢us. nebec Ten.»,
1987, 3, Ne 5, 87—90 '

ITpupenensl cpesenus o GneHAHPOBaHHH MAarHHTOYYBCT-
ButeabHbix Juunit Fe 1 525,022, 525,065, 525,347 um au-!
unamMu FeH. B o6Gnactn 525,00—525,95 nm no JIbemcko-
My artnacy coaHeyHoro crnextpa 1973 r. oGuapyxen psn’
cnabuIX JHHHI, He yKa3aHHBIX B Poynanmosckux Tabnu-,
nax 1966 r., npuOGMH3HTENbHO OlEHeHBl HX IJHHBI BOJIH,:

V{( . /7 . 18 <HOBHIX»> JHHHI OTOMAECTBJEHB C JHMHHSMH THApHAA

Kenesa FeH. . Pesiome,

b /988, I8 NA.
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108: 84459r The near-infrarcd spectrum of the iron hydride!

‘Fell) molecule. Phillips, John G.; Davis, Sumner P.; Lindgrcn,}

3% Ralfour, Walter J. (Dep. Astron., Univ. California, Berkeley, CA|

420 USA). Astrophys. J., Suppl. Ser. 1987, 65(4), 721-78 (Eng).i

The rotational anal. was carricd out on 7 bands of the 4A—A system

:{ FeH. In order of wavelength of the heads, they are (2-0) at 7786

L.i1-0) at 8692 A, (2-1) at 9020 A, (0-0) at 9896 A, (1-1) at 10,253

L(0-1) at 11,939 A, and (1-2) at 12,389 A. | Mol._consts., tcrmf

/ L)M values, spin splittings, and A-type doublings were derived. Calcd.!

(\ 2 savelengths and wavenumbers are presented for the (2-2) and (0-2)|

ands with heads at 10639 and 14927 A, resp. Finding lists of lines!

éé’ /) , athe obsd. bands are provided to aid in astronomical applications. _ |

Al
C A 1988 198 Wyp
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17 B1017. "TeopeTnuecKoe . NOATBEPXKAEHHE THNA CHM- |
MeTpun ‘A ans ocHosHoro coctosiuua FeH. Theoretical |
confirmation of a ‘A ground state for FeH. P a uschli-‘
cher C. W. Jr, Langhoff S. R. «Chem. Phys. Lett.»,;
1988, 145, Ne 3, 205—210 (amrax.)

Paccunranbl sHepriH 3/MeKTPOHHHX cocTosmmii ‘A u SA
Montekyart FeH npn Mexbamepunix  paccrosumsx 3,0 -u
3,2 aT. ea. cootB. Mcnomb3oBanm — 6asucHue HabopHI:
(20s15p10d6f4g) /[7s6p4d3f2g] nas Fe u (8s6pdd)/[4s-!
3p2d] nns H. B oxuom H3 BapnanTos pacuera Ha nepsoMm
orane NOCTPOCHHl BOJHOBEE  (-UHH  MHOrOXOHbHrypau,!
npubanxennss CCII (B nonHOM aKkTHBHOM NpocTpaHcTBe), aj
Ha BTOpOM Ha OcHOBe Haiifennnx MO u  komdurypau.|
¢-unit yyteHo wHpoKoMmacwTaGHoe KOoHHrypal. B3anmo-:
AeiicTBHe. B 1pyroM BapHaHTe HCNOJb30BaHO MOAHOHUH-|
poBaHHOe NPHOMMXKeHHe (YHKUHOHAMa CBAA3AHHEIX map.|
C BOJIHOBHMH (-UHSAMH HaHGOJICE BHICOKOLO YPOBHS TOY-
HOCTH 3HEPrHs cocrosiiusa *A oxkasmiBaeTcs HHXe, ueym SA..
PaccuntuBaemas pasuocts suepriit cocrosiuuii ‘A u A ya..
xonurcs B mpenenax 0,16 3B. IMonyuennnit pesyasrar cor-
Jacyercsl C 3KCHePHM. JaHHBIMH IO $OTO31eKTpOoHHO
CIIERTPOCKONHH. .~ i /s % s g A. B. Hemyxuu
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109: 27777q ‘Theoretical coafirmation of AdA ground state for

iron hydride (FeH). Bauschlichir, Charles W2, Jr;  Lanchof],

Stepken R. {Ames Res. Ceat, FiSA, Moffets Field, CA %4033/

. USA). Chem. Phys. Lett. 1938, 1 252), 205-10 ZEng). Larga CAS

s SCF/multirefereace CI (MRCI) ant modified coupied pair functional;
# f (MCPF) calcns. are carried ont for the 44 und &3 sates of FeH using|
A - A:”/[’W very large Gaussian basis sets. At the MCPF level, 3s and 3p!
/ correlation prefcrentially lowers the <2 state by 0.310 eV. Adding this,
2. inner—shell correiation effect to a bzt CAS SCF/MRCI + Q@ \'s!ence';r

WM . [Z&”{ﬁ/ treatment resuts in a 4A-6A sepn. ¢RI V. o
ezl ’Zm )
O

)

C. A /988, [09 NY
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9111, TeoperHueckoe mMOATBEPXKAEHHe CHMMETPHH
‘A pas ocHoBHoro coctosiius FeH, Theoretical confirma-
tion of a ‘A ground state for FeH. Bauschlicher
Charies W, Langhoff Stephen R. «Chem. Phys. Lett.»,!
1988, 145, Ne 3, 205—210 (aura.)

C NOMOIUBIO HESMNHPHY, PAcCuYeTOB BLISICHEHO OTHOCHT.
pacnosnoxenne TepMoB ‘A u SA Mosekyan FeH. Pacuern
NPOBOIHJHCL ~ MCTOAOM KOH(QHrypau. B3aHMOJEHCTBHS C
HCXOZIHOIT MHOrokongurypau. ¢-uueii, HaiiAeHHON MO cXeMe
CCIl B Bapnante yucra NOJHOrO NPOCTPAHCTBA AKTHBHLIX
opGuraneii. Basuc rayccoBhlX ¢-uuil BKJIOYAJ CrpynmHpo-

UL{‘/) ¢ Bannne HaGopnl [8s7p5d3f2g] u [4s3p2d] ma sgpax Fe
n H cootserctBenno. HaiigeHo, uTo coctosiiHe *A JeXHT
HHXe cocTosiiust ®°A ua. 0,16 3B, uro noarBepxpaer oT-
HecenHe QotosJekrponnoro cnektpa FeH, B kotopom pas-!
HOCTb MEXAY SHEPrHAMH 3THX COCTOSIHHii COCTaBJseT
0,25 3B u cocrosiiue *A CUHTacTCS OCHOBHBLIM.

- A U, ﬂ(_:_.\(elm.,ep |
h. [958 /8 NG

-
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5J1140. Onpenenenne cpoGommbix papukanos  FeH,!
CoH u NiH Meronom Ja3epHoro MarHHTHOrO pPC30HAaHCA|
B nanexoii MK-o6aactu. Detection of the free radicals
FeH, CoH, and NiH by far infrared laser magnetic reso-l

“hance 7 Beaton Stuart P., Evenson K. M., Nelis Thomas,|

Brown John M. // J. Chem. Phys.— 1988.— 89, Ne 7.—
C. 4446—4448.— Anura. |

B o6macth 50—90 cM~! nssi cBOGOAHBLIX ~ PaLHKaJIOB,
FeH, CoH u NiH wu3yuena cTpyKTypa  BpalulaTeJbHOro,
TNeKTpa, TNOJMYUCHHOTO METOAOM Ja3CpPHOrQ MarH. peso-
namca B panekoit UK-o6aactn. ITpeacraBieH aHanu3 Ha-
GaionaeMoii BpallaTeNbHOA CTPYKTYPH, BLINOJHEHHHIi c‘|
yuetroM 3h(exToB A-yABOEHHs H CBEPXTOHKOro paciieme-
Hus JHHHI; ONpeeseHBl YacTOTH JHHHIA. B cmektpax nm-l
punos FeH n NiH B cooTBercTBHH C NPHPOAHOM Pacnpo-|
CTPAHEHHOCTbIO _ BBIABJICHBI - JHHHH  H30TOMO3aMEUICHHEIX:
¢opum: HFeH, %FeH, S’FeH n 58NiH, °NiH, ¢'NiH, 2NiH,,




®4NiH. Hayuennsle THADHAB ABJAIOTCS BaXXHO COCTaBJA-
~|ou1eu MG)K3B(’,3}1HOH cpenbl. HOlequHble JAaHHbIe MOl‘yT
GHTb HCMOJb30BAHBl  AJiA onpeaeeHHs THAPDHAOB B
-MEH(3BC311HOH cpeue Ha OCHOBe aquOHOMH‘iECKHX I‘ETCPO-
JHHHBIX H3MEPeHHH. _ .B.

Jla3e
xonr
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108: 194891h Comparison of ab initlo quantum chemistry,
calculations on matrix isolated molecules with Moesshauer!
effect studies. Bominaar, E.; Guillin, J.; Marathe, V., R.;l
Sawaryn, A.; Trautwein, A, X. (Inst. Phys. Med., Univ. Luebheck,
Leubeck, Fed. Rep. Ger.). Hyperfine Intcract. 1988, 40(1-4),
111-22 (Eng). All-clectron ab initio calcns. were performed for free'
‘eX mols,, X = H, C, N, O, CO, (CO)2. Geometry optimization was,
obtained at SCF level and correlation effects on electronic configurations

. ﬁ were studied at MP4 level. Calcd. electron densities and elec. field’

[Z L/(,é 0 . gradients of FeX were compared with measured isomer shifts and.
quadrupole splittings of matrix-isolated mols, The influence of a

, a%{,’ﬁ) solid noble-gns matrix on Feo, Fet and FeC was cstd, from mol.
clusters including Ne or Ar atomn. A

@, /il F, R0, D, 2 [0
C.A. 1988, 108w A
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18 B1276. O BpawareJbHOM H Koneﬁa'renb}io-npama-}

reabnom cnektpe FeH. On the rotation and vibration-rota-
tion spectrum of FeH. Phillips J. G, Davis S. P
«Astrophys. J. Suppl. Ser.», 1988, 66, Ne 2, 227—232
aHraI. S T
: Ha )6a3e MOJIeK. TOCTOSIHHBIX  HHXKHEr0  3JIEKTPOHHOrO
cocrosinusa 4A FeH, nonyyeHHHX H3 amann3a KoJeGarenbHo:|
pBpallar. CTPYKTYPH SJeKTponnoro mnepexoaa *A—*A mo-

nexyns B 6mmxnei HK-06a. («Astrophys. J. Suppl. Ser.s,
1987, 65, 721) pacCYHTaHH SHEPTHH YHCTO BPALLAT. nepe-
xonoB (/<<23) moaekyan FeH (*A) B moacocrosmisx c
Q=7/2, 5/2, 3/2, 1/2° (30—310 cM~!) u xoxeGaTenbro-
/él : ,4 Byau:.a-r. nepexofioB B 06/, pynaameHTanbHOi nojoc 1—0
L (/<<23) 5TOro_ SMEKTPOHHOTO  COCTOSIHHA (NOACHCTEMH
7/2—17/2, 5/2--5[2, 3/2—3/2, 1/2—1/2, 7/2—5/2, 5[2—17/2,
5/2—3/2, 3/2—5/2, 3/2—1/2, 1/2—3/2, 1500—2380 cm-1).
OrMmeueno, uro mnockoabky *A—*A FeH oGuapyxena B
cmextpax 3pe3f M m S-THna, pesysbTaTH NPOBENEHHOrO
pacueTa ‘MOryT OKa3aThCi MNOJE3HH NPH HACHTHOHKALUH
nepexonos FeH' B ykasauunx auanasonax. B. M. Kos6a

X./888 19 nv/¢
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1988

10 486.° O BpamarensHom H KoneGaTeabHo-Bpaua-
reapnom cnekrpe FeH. On the rotation and vibration|
rotation spectrum of FeH. Phillips John G, Davis
Sumner P. «Astrophys. J. Suppl. Ser.», 1988, 66, Ne 2,‘
227—232 (awra.) = - g . T

ITpuBeseHsl pacyeTHble 3HAYEHHSI YAcTOT JIHMHHIL, KoneGa-
Te/IbHO-BpaIllaTe/IbHEX TNepexofoB v”=1--v"=0 nixuero,
3MeKTPOHHOro cocrosinus. ‘A Monekyan FeH_ (B oGaacti
1000—2400 cM~—!) . M YHCTO BpallATENbHHX MEPEXOAOB B
Kone6aTeqbHOM COCTOSIHHH U”=0 HHXXHEero 3JIeKTPOHHOrO
coctosiius (B oGaacth - 40—320 cm~'). Paccmorpennue
Kosie6aTesIbHO-BpalllaTe/bHble MNepexolb! - MOAYHHAIOTCS npa-|
BHAY oT60pa AQ=0 u AQ=z=1 (Q=7/2, 5/2, 3/2 n’
1/2 — KBaHTOBHE uYlCJa ONepaTopa  MOJHOrO -3/JEKTPOHHOrO
MOMEHTA MMIYJAbCa), T. € KaJAblit KoaeGaTeNbHHiT ypo-!
BeHb pasjieJieH Ha 4 moaypoBHs. B cBoio ouepeab Kampmii
H3 TOAypoBHeil npeacraBaser coGoit A-ay6ner (a- u b
coctosnusa). OTmeyaercsi, yTO JHHHH YHCTO BpaulaTesb-
HBIX_ NiepexofioB _00pa3yioT 4 NOANOJIOCH B_COOTBETCTBHH,

/0

,
|
{



€O - 3HaueHuAMH N=J—1,5; J—0,5; J+0,5, J+1,5, rae
N — kBantoBoe uHca0 onepartopa Op6GHTAaNBHOrO MOMEHTA
HMIy/IbCa, J— KBAHTOBOE WYMC/IO ONEpaTopa NOJHOTO MO-
MeHnTa nMnynnca. Ilpusesennble 4acTOTH YHCTO BpawaTenb-
HLIX JIHHHIT M BpaIlaTeJbHBIX KOMIOHEHT xoneGaTeano-i
BpallaTe/blbX I0JIOC COOTBETCTBYIOT NepexoAaM ¢ Bpa-
LIaTeNIbHLIX MOAYPOBHEHi C KBAaHTOBHIMH YHcaAaMH J oOT
1,5 mo 255. ' iiiw o _..B. A. Mop030B
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108; 121276b "On the rotation and vibration-rotation spectrum
of iron hydride ?F‘oll). Phillips, John G.; Davis, Sumner P, (Univ.
California, Berkeley, CA USA), ~ Astrophys, J., Suppl. Ser, 1988,
66(2), 227-32 (Engs. Calcns, are presented of the far-IR rotation |
angl fundamental vibration-rotation spectra of the 4A-4A gystem of|

Fe
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/ 111: 102952¢ Ground und low-lying states of hydroiron(l-)
(Felf+) as derived from ab iuitio self-censistent field and
configuration intersction calculations. Sodupe, M.; Lluch, J.!
M. Oliva, Ay THas, o Rubio, Jo (Dep. Quim., Universitat Auton.
Barcciona, Bareelona, Spain 03193). J."Chem. Phys. 1989, S0ii),’
6435-42 (Kny). The clectronic states of FeH* dissocr. into Fet (51)
and HES) have heen studied at the restricted open-shell Hartree-Tock,
W /@“f (ROHT) and CI level of theory, uaing a pseudopotential approach
and considering or not relativistic effects. The ground state appears’

/ 7 - MC/?] to be a *A at the ROHE level, but inclusion of correlation eilects

leads to a 515 ground state.  Nevertheless, hoth states exhibit in u“;
cases o near depeneracy. The eaxled. Do is about 8050 of the expel

mwﬂ /ﬂM) vialue wt the Clevel; whercas, ROHE ealens. account only for :'.lmuli

255 of the exptl. dizsocn. eaerpy.

e.4. 1989, 111, v /%
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21 B1030. . TeopeTHueckoe H3yueHHe CMEKTPOCKOMHUECKHX |
ceoficrs FeH. Theoretical study of the spectroscopv of|
FeH / Langhoff Stephen R., Bauschlicher (Jr.) Char.!

|
Jes W. // J. Mol..Spectrosc.— 1990.— 141, Ne 2.— C.|
i

243—257.— Amru. ‘
PaccynTaHH NOTEHUHAJbHEE KPHBHE DPAAa KBAPTETHHX H |
CEeKCTETHHX 3JIGKTPOHHHX COCTOSIHHII  MoJjekyam FeH c¢i
aHepruaMH Jo 25000 cM—!. PacueTH mnpoBeieHH MeTomOM
KOH(QHrypau. B3aHMOAEACTBHS C YYETOM OJHOKPATHHX H:
JABYKDaTHHX BO30GYXICHHIl IO OTHOIUEHHIO K HECKOJBKHM !
HCXONHBIM KOHQHrypauuaM. OpGHTaNH MNOJYYEHH METOZOM|
CCII B nonHoM aKTHBHOM NPOCTPAHCTBE C YCpeJAHEHHeM MO
cocrosiuuaM. Hcnonb3oBan Gasuc CrpymmHPOBaHHHX rayc-
coBux ¢-unit (20s15p10d6f)/[7s6p4d2f] na Fe u (9s7p4d)}
/[5s4p2d] na H, ocnoBamHmit Ha Ga3Hce ATOMHHX HaTy-
panbHHX opOHTaself. OnpeneseHH CNEKTPOCKOMHY. MOCTOSIH-
HHE pacCMOTPEHHHX COCTOSIHHA. OHEPrHsl JQHCCOLHALHH
ocHoBHoro coctosinusg X*A cocrasuna 2,05 3B. IOas psna
NepexoJ1oB . PACCIHTAHN MOMEHTH IePeXO/ioB, _CHAIH OCIHJ-



aatopa, Koad. DfHTEAiHA H H3NyYaT. BpeMeHa XH3HH CO-
cTosiHHfl, DKCIEepHMEHTaJbHO HabaojaBliasics mojoca B
Gamxnet MK-o6nactH  crmekTpa . OTHeceHa K Nepexony,
FS5A—X*A, nns k-poro moaydena cuaa ocuuanstopa 0,018,
BoJsbluHe 3HAYEHHs CHJK OCHHJANATOpPA  MOJYYEHH AJs
nepexonos eflI—a’A n g°®—a’A B 3enenoii H cuHeit 06-
AaCTAX CNeKTPa. __A. A Cadonos

e
€X0I
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LY W35 537 1990
7724 B1239. 3enenas cuctema FeH, 3apeructpuposan- |
Has npu Bhicokmx Temnepatypax. The green  system of.
FeH recorded at ambient temperatures / Fletcher Da-t‘
vid A., Carter Robert T., Brown John M., Steimle Timo-
Yhy C.// J. Chem. Phys.— 1990.— 93, Ne 12.— C. 9192—/
9193.— AnrJ. . : |
C noMOLIbIO CHEKTPOCKONHH JIa3epHOro  BO30YK/ACHHS
n3yuena 3csenas cucrema Fell, monyuasmmxcs p-1Heit,
H,+Fe(CO)s npu oGuiem irasa2 Topp. ATOMBI BOAOpOAA:
reHepHpOBaNH MHKPOBOJHOBLIM paspsiioM Ho. Jlast kaxnoit
JHHIH OOHapyXKeHo CcHJIbHOe A-yABOeHHe, 3HAueHHE IO-|
éé /} ~ 7 CTOsHHOII HH3IUCTO COCTOSIHHS 3THX Tap JCKHT B oﬁnacm{
Vi 55—6,0 cmM—!, aas GouablIHHCTBA JIHHHIT  Ha0JI0/anHCh’
(0,1) xoae6at. mepexosnl. OCHOBHBIC NEPEXOALI JeXKaT B
nosocax (0,0). HaGmonaanch asa KoJaeGar. mn‘epaa:la—/-
1623 u 1568 cm—!. OcHopHoe cocrosiine *A He siBAsieTCs
HH3WHM AJs1 3eqeHoit cuctembl. MM sBjsietcst cocrosinHe
6A, YTO COrJIaCyerTcsi C HeIMIHPHY, pacueTaMH. :

V\},. /g_d]/" N j,\/ - T . B. YepTuxuu!
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=~ 11 )1124.  TeoperHuecKoe HCCJEAOBAHHE CNEKTPOCKOMH-
ueckix csoficre FeH. Theoretical study of the spectros-!

copy of FeH / Langhoff Stephen R., Bauschlicher Char-.

les W, Jr // J. Mol. Spectrosc.— 1990.— 141, Ne 2—

C. 243—257.— Amura. ‘ o

. Heamnnpnueckum metogom CCIT MO JIKAO c meoqe-i_

HHEM KOppeJSilHH 3JIEKTPOHOB B MOJENH MOJHOrO aKTHB-

HOrO NMPOCTPAHCTBA C MOCHEAYIOUIHM Y4YeTOM KOH(Hrypau,
B3aliMozeiicTBHa B (a3lice rayccoBHIX ¢-11Hit 20515p10d-“

Va/? ; 6f/9s7p4d, crpynnupoBannom B 7s6p4d2}/5s4p2d, uccaeno-,
BaHO 3JekTpoHHoe crpoenne FeH B 9 kBapreTHnx H 9

CEKCTETHHIX COCTOSIHHAX C SHCprImMi Menee 25000 cm-1)

Cucrema nosnoc B Gminxkueit MK-o6aactn oTHeceHa k nepe-'l

"xomy FAA—X*A. TlpuBeseHH NOTEHI. KPHBEHE, CIEKTPOCKO-|

MHY. TMOCTOSIHHHE We, WXe, e, KO3D. DHITENHA a8 v’ <|

<3, sueprun axccounaunud. Ilposeaena  muTepnperauns

BHIHMOTO cnemia__g_a_eneqoﬁ_n;nﬂg{r oGnacrax. B. JI. JL|

. /999, NT{ |
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113: 31207m_Theoretical study of the spectroscopy of iron |
hydride (FeH). Langhoff, Stephen R.; Bauschlicher, Charles W, i
Jr. (Ames Res. Cent., NASA, Moffett Ficld, CA 94035 USA). J.
Mol. Spectrosc. 1950, - 141(2), 243-57 (Eng). The quartet nnd‘
sextet states of FeH below 25000 cm-! were studied using the
'state-averaged CASSCF/MRCI method. Finstein coeffs. are|
:presented for the near-IR system, which is assigned as F4A~X4A. An|
‘clectronic oscillator strength of 0.018 for the near-IR system in

‘conjunction with X<¢A dissocn. energy (De) of 2.05 ¢V is recommended
in asscssing the feasibilily of detecting FeH in astrophys. sources.
The c¢6lI-a8A and géd-asA transitions have the largest oscillator
strength in the green and blue spectral regions. These 2 transitions,

N 2 as well as the H¢A-X4A transition, probahly account for most of the

L 4&%% emissions obsd. in the green and blue. Perpendicular transitions

) / ) dominate the sextet manifold, while only parallel transitions carry

appreciable oscillator strength in the quartet manifold. These
o[:sen'ations can be explained in terms of the fact that all of the

- low-lying sextet states derive from a 3dsfs? configuration on Fe,
wh(ircas the excited quartet states derive from a 3d%4s! configuration
on Fe.

CP:Av/ij/ _Z[_(j/ Ny

_— ]
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M@. 7‘ 19 51032. HeaMnupuueckoe HcCJeOBaHHe B3aHMOAEii-
creus Fe, Fet u HFe ¢ H, CH, CH,, CH; n CsHs;. Ab
initio study of the interaction of Fe, Fet, and HFe with
H, CH, CH,, CH,; and CsHs / McKee Michael 'L. /1 J.
Amer. Chem. Soc.— 1990.— 112, Ne 7— C. 2601—2607.

— Anra. :

%W : Oueprin cBaseil (Ecp) H paBHOBeCHas reOMeTpPHS KOMI-
nexcos Ke, Fer, HFe ¢ H, CH, CHp CHj; n CsHs paccan-

% UL TaHbl HeIMNHPHUECKH ¢ MHCNojib3oBanHeM  3¢dekTHBHOrO
/ ocrosroro IIT artoma Fe. Teomerpus. onTHMH3ipOBanach

p) B pamkax Meropa CCIT MO JIKAO B nBYX3KCNOHEHTHOM
‘/ZW{W[M Gasuce. Pacyer ONTHM. CTPYKTYp MPOBOAHJCH C YYETOM
/ KYJOHOBCKOIi KOppeJIsitHH  3JEKTPOHOB B DAaMKaX TEODHH

DL ) o i s e 1
@t
X-/990, 719 2) Fellt) U gp-




YECTBEHHO COTJIaCyloTCsl € 3KCNEPHM. OLEHKAMI . 3HeprHH,
CBsi3ei M pe3yabTaTaMi HE3MNHPHY. pacieToB (ojee BbI-
coxoro yposus. Tak B HeiiTp. KoMnaekce cBsisb Fe—CHj
ciaee, a B KaTHOHHOM — mpouHee cBsizy Fe—H. Ocuob-
HBIM aas kommiaekcos H—Fe—X (1), X=H, CH; CsHs
SIBASICTCSl KBHHTETHOE COCTOfIHHC C JHHCIIHOI reoMeTpHeit.
3nauennss Ecp aas cesizeit Fe—X B 1 B cayuae, koraa sta
CBSI3b DBETCSl MepBOif, CYLIECTBEHHO GOJblle COOTB-LIHX
3Hauenuit aas kKommniaekcos Fe—X. B To e Bpems aGce.:
3Havennst Ecp CHCTeMaTHYNCKH HEAO0OUEHHBAIOTCS B CpaB-
HEHHH C 3KCMNECDPHMEHTOM, INpHYeM ' 3Ta Heloolelka BO3-,
PacTeT ¢ pocToM KpaTHOCTH CBA3e(l, O. B. I'puuenxo; .
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. 112: 145855y Ab initio study of the grouund and low-lying’

states of iron hydride (FeH). Sodupe, M.; Lluch, J. M.; Oliva, A

Illas, F.; Rubio, J. (Dep. Quim., Univ. Auton. Barcelona, Bcllatc:m.f

Spain 08193). J. Chem. Phys. 1990, 92(4), 2478-80 (Eng).!

. The electronic state of Feil dissocg. into Fe (5D) and H (2S) has been

Wp , ) studied at the restricted open-shell Hartree-Fock (ROHI) and CI
levels of theory, using a relativistic pseudopotential approach and

including or not T functions in the basis set. The relative cnergies!

a{m and spectroscopic properties obtained “are in “very good agreement!
with the exptl. resul's found in the literature. ‘This work provides al

‘new theor. confirmatien of a 1A electronic ground state for i'ell. The; .

effect of including or not { functions in the basis set is discussed. . |

0.4 1990, 112, N 16



12 1136.  Heamnupuueckoe wuccaenopanue OCHOBHOrO H

HU3KOMEKAWMX cocToshmit FeH. Ab initio study of the

ground and low-lying stales of FeH / Sodupe M,

Lluch J. M, Oliva A, Illas F. Rubio J. // J. Chem.

Phys.— 1990.— 92, Ne 4— C.  2478—2480.— AHra,

Hesmnupuyeckum meromom CCIT MO JIKAO B paMKax

OrpaHHYCHHOTO XapTPH-(POKOBCKOTO MOAXOZA ¢ HCMONL3O-

BalHeM TICCBIONOTEHUHA/a B Gasuce rayccoBHIX -

4s3p6d/5s2p, crpynnuposannoM B 3s2p3d/3s2p, a Takxe c

yueroM f-b-uun aroma Fe u KOH}HrYypal. B3aHMOAENCTBHS

HCC/IEN0BAHO 3JEKTPOHHOE - cTpoenne FeH B cocrosmmsx

Ué{/] . SA, O, T+, ‘A ‘Il wu 4+ IlpuBesenw aMHHK cBs3ed,

YacTOThl KO/IeGaHHil,  SHePrHH AHCCOUHAUHH. OCHOBHBIM

HafifeHo coctosinne ‘A (6e3 yuwera f-d-unn —6A) ¢ pan-

Hoit cBs3n 1.600 A, wacroroit 1737 em—! u SHepruef auc- -

counaunn 28,7 xkan/monn (ma Fe 5D u H 2S),
¢4

B. JI. JleGenep

Yoy

P 1990,V /2
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6 { 23 B1025. Heamnupuueckoe muccaenosanue ocHoBnoro'
W nuswiHx Bo3Gyxaennsix cocrosmuit FeH. Ab initio study
of the ground and low-lying states of FeH / Sodu-
pe M, Lluch J. M., Oliva A, Illas F., Rubio J. /] J.
Chem. Phys.— 1990.— 92, Ne 4.— C. 2478—2480.—
Anra. .

Mecropamn Xaptpn—®oKka 1 Koudurypau. BianMonefict-,

BHSL  paccuUHTaHbl (parMeuTbl MOTeHUHAJbHBIX KpHBBIX '

UICCTH HH3WHX KBAPTETHLIX HCEKCTCTHBLIX COCTOSIHHIT CHM-,

setpit I, IT m A moaexyast FeH, orsevatomnx mmcco-!

unau, npeneay Fe(°D)+H(%S). Bausuue Buytp. 3J1eKTpPO-,
Vl{ /] . HOB Fe yureno c noMolubio ncesgonorenuuana, BKJIIOYal0-’
uiero peasTHBHCTCKHE IONpPaBKH. Basucu COCTaBJIEHHI HB‘
G-unit (552p)/[3s2p] ans H n (4s3p6d)/[3s2p3d] mas Fe.
OraenbHO HCCAEZOBAH BONPOC O BAHSHHH AONOJHHT 6a-
3HCHMX ¢-unit f-ruma mas Fe. Ilpusenenn PaBHOBeCHHE
PacCTosHHsA, 3HEPrHH AHCCOUHAUHH H rapMoHHY, ‘HacCTOTH
KOJI. Ans BCeX LWeCTH coctosiHdil. B Bapnawrax ¢ pacum-
PeHHHM 3a cueT HaGopa f-¢-umii 6a3HCOM OCHOBHOMY cO-

/? 025 CTOSIHHIO OTBEYaeT THI CHMMeTPHH *A, uTo corsacyercs - c
X A ryO/ N « SKCNEpPHM. - pe3yJibTaTaMH. A. B. Hemyxuu
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22 1125. Teopernueckoe u3yuenue cnekrpockonuy FeH+.'
Theoretical study of the spectroscopy of FeH+ / Lang-|
hoff S. R., Bauschlicher C. W. // Astrophys. J.— 1991.—
375, Ne 2, Pt 1.— C. 843—845.— Anura. ‘ '
MetonoM mosHOro aKTHBHOrO npocrpanctda CCIT wucese- |
AOBaHbl HEKOTOPLIE TPHIVIETHbIE, KBHHTCTHHIE M CeNTeTHpie
cocrosnua FeH+. Tlopsgox caemosanus KBHHTETHBIX C€O-
CTOSIHH{, BO3WHKAIOIIHX H3 OCHOBHOTO ' COCTOSIHIS 8D Hona
Fet, onpenensercs kak XA, ASIl u BSS, uro corjacyer-
¢ ¢ npasunom Xynna. Pacwensenne ASTI—X5A cocranuns-
er ~600 cM~!, a HH3wee TpHMIeTHOe COCTOfIHHe 33—
JeXHT Ha- ~10000 cM~! BHIle OCHOBHOTrO  coCTOSHIS.
OnpenesieHa 3Heprust QHCCOLHALHK FeH+, papnas 2,29 5B

|
(52,8 xkan/monb). BosbyxnaeHHste KBHHTETHbIE COCTOSIHHS |

Fet spasiorcs oTTanKHBaTeJBbHBIME BO (paHK-KOH10HOBC- |
Koit o6JactH cocTosiuust XSA. Cmenan BHBOR, uto FeH+ !
¢o1'ozmccou1mpie1' B MK- n Buaumoit yactax cnekTpa.



/E/@ > 1251099.  Onmwsieckwii cnexTp papwxana FeH;/ %n’za-'

PMPOBaHHBIi NPM Temnepatypax okpymawoueii cpegsl. The

optical spectrum of the FeH radical recorded at ambient:

temperatures /Carter R. T. Steimle T. C. Fleicher D. A/

Brown J. M. //47th Ohio State Univ. Int. Symp. Mol. Spect-:

rosc., Columbus, Ohio, June 15—19, 1992 .—Columbus

(Ohio), 1992 .—C. 121 .—Awnrn. ;

MeTOAOM CNEeKTPOCKONWM nasepHoro Bo3bympaeHus wuccne-’

AOBaHbI fABE CHCTEMbi B 3NEKTPOHHOM CMeKTpe Mmonekyn

FeH s 3enewoi (530 Hm) u rony6oi (490 HMm) obnacrax.

‘MoneKynbl MOHOTMAPHMAA JKenesa mnony4yanu nNpPU  B3-BWM

atomapHOro BOAOPOAa C NeHTakapGoHMnom kenesa. Ons’

obnerueHus aHanuza Haubonee MHTEHCHBHBIX NWHMA CneKTpa

B036yXNKAEHHA H3MEpEeHbl CNeKTPbl AucnepruposanHoi  ®J1.

f / HaiigeHo, 4to obe CHCTEeMbl OTHOCATCS K NEpPexofam nepneH-

¢ ” . AMKYNSPHOTO THRA M  COOTBETCTBYIOT npasunam or6opa
AA= —1 (3enenas cuctema) u AA= 41 (ronybas cuctema).:

Mpeanonaraercs, YTO HWXKHEe COCTOSHWE B obeux cucTemax

OAHHAKOBOE, HO SBNSETCH HE OCHOBHBIM  INEKTPOHHLIM,

cocTosHMEM  Mmonekynbl.  3acMKCHPOBaHa  Takie  paHee

1 /ggj / HeussecTHas cucrema B obnactu 450 HM, OoTHeceHHas K nepe-
X . g 4% 02 ‘xopy a’p—X‘A. : B. M. Kosba,
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118: 2412900 Comparison of the widely used "nrlre«-FockE
pseudopotentiale: hydroiron(l+), hydroruthenium(l +), and;
bydroosmium(14+) (MH* (M = Feo, Ru, 09)). Leininger, T.;

Rieh], J.-F.; Jeung, G. H.; DPelissier, M. (Lab. Chim. Quantique,

Inst. Le Bel, Univ. Louis Pasteur, 4 ru¢ Blaise Pascal, 67000

Strasbourg, Fr.). Chem. Phys. Lett. 1993, 205(2-3), 301-5 (Eng).!

& (omparisons were made of the mol. characteristics (electronic,
/'nn;cturcs and spectroscopic consts.) of FeH+, RuH*, and OsH* that

A were caled. with the Hartree-Fock pseudopotentials given by R. B.

g Ross, et al., (1990), P. J. Hay and W. R. Wadt (1985), M. Kraupp, et
W al, (1981), and others. At. basis functions having comparable quality
_optimized for cach pﬂcudopotcntial were used, and extensive qu were

/)ﬂ p done. Although similar nos. were obtained for the spectroscopic,

W S consts. and the wave functions in most cases, substantial deviations|
were shown for some. S

& Lf g BT
6 . 1855, 18 yay
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7 61032, Kommenrapuit K crarse «CpasHeHHe wWMpPOKO'
Henonb3yemeix ncesgonoteHymanos Xd: MHT (M =Fe, Ru,
Os)». Comment on «Comparison of the widely used HF
pseudo-potentials: MH* (M=Fe, Ry, Os)» /Andrae Dirk,
Dolg Michael, Stoll Hermann, “Ermler Walter C. //Chem.
Phys. Lett. .—1994 .—220 Ne 3—5 . —C. 341 —344 .— AHrn.

Keasupenstusucrckum metogom X u PenAaTUBUCTCKMM

‘metogom XM ¢ YHETOM pa3nuuHbIiXx BUAOB ncesponoreHymnana

e

X./995 v ¥

paccuutanbl MNT uoHM3auuu atomos Fe(*D(d*s*) — D(d*s")) u'
Ru(’F(d’s") - "F(d")). Pesynbtate pacuera conocrasnems c.
dKCNepuM. RaHHbIMKM M pesynsTatamu  Jlewunrepa c cotp.
(//Chem. Phys. Lett. .—1993 .—205 .—cC. 301). Mokasako,
4To ownbku pacueta JleHuHrepa, OTHeceHHble asTopamu K
HEAOCTaTKaM  UCMONb3OBAHHOTO  NCeBAONOTEHUMANa, cKopee
BCEro CBS3aHbl C HEAOCTAaTKAMM .TPAKTOBKM BaneHTHLIX B3aM-
MOfenCTBUM. E. A. Puikosa

anr @ T
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i 361154, l?smneuﬁ: M HAeHTH(MNKAUKS nepexoga gtd—
a®A B ronyGosi cucreme FeH npu 493 um. Observation and
identification of the g®®—a®A fransition in the blue system of
FeH at 493 nm /Carter Robert T., Brown John M. //). Chem.,
Phys. .—1994 .—101 Ne 4 .—C. 2699 —2709 .— Anrn. X
. Merofom 3nektpockonuu nasepHoro Bo3byxmpeHus wuccne-
AoBaHa Bpauwiat. cTpykTypa ronyboii cuctemsr FeH s obnactu!
493 um, cBs3zaHHON C nepexomom g‘®—alA (Acnock 0—0).
Papuxkansi FeH nonyuenst npu B3-8uM  nentakapbonuna,
wenesa (~0,01 mm) c atomapHbim Bopoposom (cmecw
0,2 mm pr. ct. H2 u 2,5 mm pr. c1. He nponyckanu uepes,
muxpoBonHosoi  paspap). Cocroanue a’A  nemur  wa
~ 1890 cm~' Bbilue ocHosHoro coctosuus X'A. [ano orHe-
cenne nepexopos 8 AN=0, 41 ans Tpex HWKHUX CnNUHO-
BbIX KOMMOHEHT COCTOSHMA ap M KOMMOHEHTLI ‘CD,.,; BepxHe-
ro anekTpoHHoro cocrosuus. Cocrosuue a’A uHBepTMpOBaHO.
3navenus konebar. untepsana AGy; (B cm™'): "Am—1569,.v
*Asp —1582, *As —1622. Cocrosmue a*A Bo3myweno ypos-"
HSMU GAM3KONEMALMX INEKTPOHHBIX COCTOSHUA. Bpems Mu3-
HWU  ABYX C3aMbiX HMIKHUX CNUHOBbLIX KOMMOHEHT COCTOSHUS'

g*® cocraenser 39%2 uc (Q=11/2 u 9/2). _ . B. M. Kosba
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. /—C’f/ 128: 173538w Rotational analysis and assignment of the 630 nm |
'band system of FeH to the e ®II-c X+ transition. Goodridge, i
Damian M.; Hullah, Daniel F.; Brown, John M. (The Physical and |
Theoretical Chemistry Laboratory, South Parks Road, Oxford, UK OX1 |
3QZ). J. Chem. Phys. 1998, 108(2), 428—435 (Eng), American Institute |
of Physics. A study of the electronic spectrum of Fel at -630 nm using |
dispersed and undispersed laser induced fluorescence techniques is }
reported. Eighty lines were assigned to the (0,0) vibrational band of the |
e 8[1—c S=* transition. The transitions can be arranged in 3 subbands !
with all 6 spin components of the ¢ 6 state accessed. This has allowed i
[ .b“ the c 6X* state to be fully characterized and provides parity assignments
€ /7-6 Zf) of individual rotational levels. The energy levels of the ¢ %I+ state
; conform approx. to a Hund's case (a") coupling scheme with significant !
? Q-type doubling (1-10 cm™!). An attempt was made to simulate the |
levels using an effective Hamiltonian. Although the simulation failed to |
__reproduce the results to within exptl. uncertainty (~0.007 cm-?), the .
residuals are sufficiently small to confirm the correctness of the assign- |

ments.
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" 135: 216196x . Ab initio study -of the lower few states of FeH: '
/Apphcatlon of the multireference coupled pair approximation. |
Tanaka, Kiyoshi; Sekiya, Masahiro; Yoshimine, Megumu (Division of !
Chemistry, Graduate School of Science, Hokkaido University, Kita 10, |
Nishi 8, Kita~ku, Sapporo, Japan 060-0810). J.. Chem. Phys. 2001,
NERYN 115(10), 4558—-4564 (Eng), American Institute of Physics. Multu'efnr-
y L //L{ﬁﬂ ence coupled pair approxn.(4) [MRCPA(4)] was applied to describe the
ground state and the lower excited states of FeH. This study demon-
strates that the a ©A state is 0.27 eV above the ground state, X 44, |
which is in good agreement with the observation (0.25 eV). The ground ;
state is much more highly correlated than the a €A state and the use of |

W
O

O A 2eol, 135 VFST



the size—consistent method is important to predict the relative stability
accurately. In addn. to the above results, spectroscopic data of the second '
4A, the lowest “I1, the lowest 4®, the lowest two 6I1, and the lowest 6+ i
states”are reported. .The calcd. excitation energies of the lowest 6Z* |
state and the second A state are in good agreement with results of expt. |
The total energies of the lowest 4A, 4I1, 6A, 61, and 6X* states are in the .
arder of 4A < 4IT < 6A < 6]].< 63+, which supports what was anticipated
previously. T e B 1



F: FeO

P: 3 :
133:315105 Identification of new bands in the orange
system of FeO. Lei, Jie; Dagdigian, Paul J.

Department of Chemistry, The Johns Hopkins
University Baltimore, MD 21218-2685, USA J. Mol. '

Spectrosc., 203(2), 345-348 (English) 2000. The orange
system of FeO was investigated by laser fluorescence :
excitation spectroscopy in a free-jet expansion and
.apprxeq.35 new bands with .OMEGA.' = 4 and 3 were
assigned. Several isotope shift measurements were also !
made. Many of the bands involve excitation from the
.delta. = 1-3 lower vibrational levels, allowing the
observation of excited vibronic level with excitation
energies .ltoreq.21,000 cm-1. Several new vibrational?
assignments were made. The previously unobserved '
D5.DELTA.3v' = 0 fine-structure level was located. !

i )
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