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Q:;Wmtrared' spectrum of matrix-isolated uranium mon- :
Abramowitz, S.; _Acqu ista, N.;_Thompson, K. R.
.(Natl, Bur. Stand., Washmgton, D.C.). J. Phys. Chem. 1971,
75(15), 2283-5 (Eng) The ir spectra ‘of matrix-isolated U
oxides have peen obsd. By varying the 0/U ratio of the con- !
densed phase from 1.5 to 3.0 and comparing the obsd. spectra of —
the matrix-isolated vapors in-equil. with the condensed phases, !
it has been possible to assign a frequency of 776.0 cm~! to U*0. —
Verification of this assignment has been obtained in similar expts.
by using ¥Q-enriched U oxides; a frequency of 736.2 cm~! has —
been obsd. for UB0. - This yields a force const. to the harmonic!|

- approxn. of 5.32 m;llxdynes/A for this species. A stretchmg-—

Ua i % mode of UO; has also been assigned for U“O, , U0, and U*0H0. |

TR I T




! -
" 156654a Infrared spectra of matrix isolated uranium monox-!
(MJ ide and uranium dioxide. Leary, H. J., Jr.; Rooney, T. ,‘1
b _Cater, E. D.; Friedrich, H."B. (Dep. Chem., Univ. Jowa, Iowa
City, Towa). High Temp. Sci. 1971, 3(5), 433-43 (Eng). The!
1 0 mols. UO and UO; were vaporized from Ta and W Knudsen!

7 cells contg. variously a UO.-U mixt., solid UO; of natural iso-!
topic compn., and solid UO;, 609, enriched in 80, at 2300-
2500°K. The mols. were trapped in Ar and Kr matrixes at 4|
and 20°K and studied spectroscopically at 50-4000 cm™!.!
- Positively identified vibrational frequencies in Ar matrixes are !

————

¢ 773 cm™! for U0, 734 cm™! for UR0, and the frequencies 869, |
___ﬁ_r_____..853, and 825 cm™! for one of the stretching modes of the UO;;
mol. of resp. isotopic compn. U*Q,, U*0®0, and U®0,. The|

2nd stretching frequency and the bending frequency of U0

- ,,v_ere,no‘t.obs_d. -
‘ '

e | —————

s @
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'—Au-@*—w— — < _52466v"yInfrared study of gaseous urahium monooxide and’

: uranium - dioxide trapped in argon and krypton matrices at hqmd
—helium temperatures Leary, Herbert J., Jr. (Univ. lowa,-———-
.' Ames, Iowa). 1971, 135 pp. (Eng). “Avail. Univ. chroﬁlms,
— Ann Arbor, Mich., Ordcr No. 71-22,113. From Diss. Abstr.

) i B197L, 32(3), 1484. e =
U | i
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u S Infrared spectra of uranium monoxide and uranium
i dig%aar‘)

J i vapor condensed in rare-gas matrices.  Leary, H. J. Jr.;
uo iCater, E. D.; Friedrich, H. B.; Rooney, T.A. (Dep. Chem.,
Y2 M___ lowa Univ., lowa City, lowa). U.S. Af. Energy Comm. 1971,

CO0-1182-34, 26 pp. (Eng). Avail. Dep. NTIS. From Nucl.
Sci. Abstr. 1971, 25(12), 26260. “The mols. UO and UQ; were

l ! OQ’ - vaporized from T and W Knudsen cells contg. variously a

urania-U mixt., solid urania of natural isotopic compn., and’

solid urania, 60 9, enriched in 180, in the range 2300 to 2500°K.
— e — —-.The mols. were trapped in Ar and Kr matrices at 20°K and
studied spectroscopically from 4000 to 100 cm~!. Pos. identified
,u _,!Q_.___, vibrational frequencies in Ar matrices are 773 cm~! for UMO,
734 cm™1 for UBO, and the frequencies 869, 853, and 825 cm ™!
for one of the strétching modes of the UO; mol. of resp, isotopic

- \l‘. a“ compn. U0, U*0®0, and U®0,. The 2nd stretching frequency
° | and the bggd_iri frequency of UO; were not obsd. o
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}105905w Infrared spectrum of matrix isolated UO;(g) and its:
ermodynamic properties. Abramowitz, S.; Acquista, N.|

(Natl. Bur. Stand., Washington;‘D:C.‘)?“J."Ph%.‘Chem. 1972,

T 776(5), 648-9 (Eng). The far-ir spectrum of U0, and U120,
were obsd. and assigned. A value of the missing stretching;'

fundamental was estd. The vibrational frequencies were ‘a'—_m i
Utilized to est. the S s for reasonable mol. models. Avalue of 11
T 5% of 93.9 £ 2.0 entropy units is estd. for UOy(g) to the har-!

monic oscillator rigid rotor approxn. Any electronic contriby-———

~ tions to the S%40 were neglected and a singlet ground state was'
~assumed. ) < :

——




) 16 BT Ciiektp Hndpakpacioro nornomenus UO, (r)f+

__ M30JHPOBAHHOI B MATPHIE It €C TEPMOUHHAMITICCKIE cBOI-
crea, Abramowitz S, Kcquista N. The infrarcd
- spectrum of matrix_isolated "UO;(g) and its thermodyna-
"mic properties. «J. Phys. Chem.», 11972, 76, No' 5, 548—649
__ (anrm)
 Msmepennt CNCKTPSLE — TOTJOWEHst B JUIIHHOBOJIHOBOJ
__MK-o6mactn UOz (U0, U™02) (1), M30THPOBAHHONI B
(MaTpile H NPOBEICH PacucT HOPMAILHLIX KOJL. 1. ITonyuen-
____uple Jamifble HOmoab30BaHbl YIS pacieTa S%g00 8 (pasmmu-
JIBIX T TCOMETPHY. MapaMerpant) nojeneit 1 B mipeanono-
___ZKCHIHH O CHNTJICTIION CTPOCHIH MOJICKYJILL. PaccunTannble
BeJTHUHHDBE SHTPOIHI KOUIECAIOTC B NPAALNIX OT 93,882 o

[

93920 kam-ptom—!- K7L . Pesiome
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1922

xide molecules isolated in nohle gas matrixes. Carstens, D.
H.W.; Gruen, D. M.; Kozlowski, J. F. (Chem. Div., Argonne
Natl. Lab., Argonne, 111.). High Temp. Sci. 1972, 4(5), 436-
44 (Eng). By using a hollow-cathode sputtering device, UO,l

. ) 22070k Vibrational spectra of chemically sputtered uranium'ﬁ

UO;, and UO; were prepd. and isolated in Ar matrixes. Vibra-
tional assignments for UQ, and UQ; agree with those of Gabel-
9 nick, Reedy, an tasanov. In addn., bands were obsd. at|
’ 820 cm~! and 777 cm~! (**0;) which are most reasonably assigned |
( ‘) : to_U'*0 apd U0, resp. ) o o {
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4 1453. KoneGaTeabHble CNeKTpbl  XHMhaecKy pacnbl-
JSIEMbIX MOJIEKYJ OKHCeil ypaHa, M30JHPOBAHHBIX B Ma-rpn-(‘
ue u3 Gaaropoanoro rasa, Carstens D. H. W, Gru-,
en D. M, Kozlowski J. F. Vibrational spectra of

‘chemically sputtered uranium’ oxide molecules isolated im

noble gas matrices. «High Temp. Sci», 1972, 4, Ne 5,
436—444 (aurn.) B : d
Hcenenosanet MK-cniektprr morsoutentis NPOAYKTOB Ta-
30BOr0 paspsiia (il0AYYEHHOrO B Pa3psIHOIl TpyOke ¢ ypa-
HODLIM TIOJILIM KAaTOAOM) B cMmecax Ar—10, u Ar—is0,,
TlponyKkTit paspsiia KouAeHCHPOBAWICH MA MOLTOKKe npu
T-pe 15°K. Anamis 3aBuciMocTy CrneKTpom or YCA0BHIT
3KCMEpHMEHTa  (CKOPOCTH  Komjelcai, KOHU-II, T-pbl
Jupdysun w T. 1), a TaxKe cpasuenie PACCYHTAHHLIX H
1a0JIONAeMbIX H3OTOTIHLIX CHBHTOB [I03BOMSIET OTHOCTH SK-
CNCPI. 4acTOThl K woaeGannsy mogexyr UO, UO, i UO;.
B uyacrnocri, obuapy:ens noJoco noryomenns KoneGantir
U'0—819 cu

=l ys
— et TN N

8 4

P.1973 . vy ,

0—776 cM—1. Buba. 9 10.- M. JI
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-] —to ‘‘tetragonally’’ distorted, more recently prepd. species, |

105794j New theoretical and spectral studies of uranium(V)
contpounds. Selbin, J.; Ballhausen, C._J.;_Durrett, D. G.
(Coates Chem. Lab., Louisiana State Univ., Baton Rouge, Lal).
Inorg. Chem. 1972, 11(3), 510-15 (Eng). The theory of 5f1
systems was extended from O, symmetry species, such as UX;-,

UOX%~ (X~ = F-, Cl-, Br-). The sémiempirical calen. was
— carried out specifically for UOCI?~, by beginning with the 5f1
energy levels of Us* (in UCls™) split by the O, crystal field and

‘lower symmetry field. The results (using the O, notation) are
_.. that (1) the T'7 — T’ transition is left nearly unaltered, (2) the
Ty and Ty’ quadruplet levels are significantly split, (3) the Iy
“level leads to a very low-lying electronic band, (¢) the I's energy
T is greatly increase, and (5) the av. g value is left relatively un-
changed. A careful study of the spectrum of UQCIt~ at 300-

. curacy of these predictions. There is now an understanding of

—_ by the spin-orbit coupling and perturbed by the effects of thel . .

—25,000-cm~! and of the ESR spectrum demonstrated the ac-[—————

— the electronic and ESR spectra of UOX;*~and other U(V) compds.

_—entitvare reported,

- whose structures are less certain. New complexes of the UO™*
- B O

. ' ] J
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11 B183.  KoaeGareabHble CREKTPbl XHMHUCCKH pacnbi-
JeHHbIX MOJMEKVJ OKHCH ypaua, H30AMPOBAHHLIX B MATpit-
nax micpmns D. H W, Gru-
en D.M., Kozlowski J. F. Vibrational spectra of
chemically sputtered uranium oxide molecules isolated in
noble gas matrices. «High Temp.- Sci», 1972, 4, Ne 5,
436—444 (awnra.)

H3yMepeHbl CNEKTPb HK-noraoutenns UO, U0, u UO;,
H30HPOBAHHLIX B MaTplue Ar. s aiicnepriipOBaHHsA Me-

raamy. U npuMensiach yCT2HOBKA C NOJALIM  KaTOJOM.

Atoypt .U KolICHCHPOBaMI B MaTpuily u3 cmecnt Ar 1t O,
[Ipenoxeno OTHeceHe 3KCMEPHMCHTAIBHO HAGMI01aeMbIX
nonoc norJowenust; UO'® 819 cm—1, UO® 776, v; UO,'°
775, UO,18 737, UO4'® 852 u 745 11 UO3'® 810 a1 704 cm~1.

S el T Kyangng

. 4973 & 14 » DX

1972
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10 1365. HK-cnekTpbl MATPHYHO H30JNHPOBAHHBIX HOHOB
okucaos ypana, Y. I. O6nactb Banentnuix  KonaeGamHii., .
Gabelnick S. D,, Reedy G. T.,, Chasanov M. G.’
Infrared spectra of matrix-isolated uranium oxide species.
I. The stretching region. «J. Chem. Phys.», 1973, 58,
Ne 10, 4468—1475 (amur..) Lo .
. HMceacaosaunt  cnektpet  MK-nornouwtenns  pasanunbix
"1I0HOB OKHCJIOB_yDaila, NOMCLIENIBIX B aproloBYI0 H KpHm-
TOHOBYIO “MATpHUL, B o6aactit 700—900 cm~! ¢ BuicokmM
paspeiuennies. F3ayyena 3aBHCHMOCTb CNECKTPOB OT  T-Pbi|
TNIpHTOTOBJICHIIST 0GPa3LUOB, OT COOTHOLICHHSI KONL-HH yPaH —
<H{CJI0POJL It II30TOMHY. cOCTaBa HOHOB KHcaopoaa. ITposesne-
Ma mmenTH(HKALHS TOJAYYCIHBIX CNEKTPOB METOJOM HOPM.
,KOOPMHAT I CONOCTAaBJICHIC PE3yIbTATOB C CYLIECTBYIOUIH-
SMII HHTCPNpeTauiisiMil aHajornunbx crnektpos. [Toayueno

noaTsepikaciiie jimeitnoir reomerpun 1ona UO,. BuGa. 14.
. . H. H. A

B s bt

Ky
. = [ty
A /973 H 70 @ X @@
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LL/O Ompertoie,, by = 1063

{~111584a Infrared Spectra_ot matrix-isolated uranium oxide,
U/O;b j’ ecies. I: Stretching region. mm,—s.—m Reedy, G.: k
T Chasanov, M. G. (Chem. Eng, Div., Argonne Natl. Lab., | \

u/ O gegoune, IIL). J. Chem. Phys. 1573, 58(10), 4468-75 (Eng), |
E

have led to the following assignments for the 10 species in Ar:f
‘) ¥ UkO(v) = 820.0 cem~l UMQ,(y,) = 776.1 cm™, U%0,(y) = . |
L 765.47cm™T (calc.). The Spectroscopic evidence strongly indj. |

cates a linear geometry for UO.. Tentative assignments for the { %

h.x UAU&:‘) Stretching modes of UD; are also given. . ) !

C.H-1973.79 2 ®



v=728,35; B Marpiiic Kr coors. 767,95; 729,4; 764,05; ‘x '

[
|HabMONaIOTCsT TaK¥Ke MOJOCH UO;, ogHako HX CTPyKTypa r‘ '\)

. 22 B175. HudpakpacHble CneKTpbl OKHCHBIX COEIHHEHHIT! /973
ypana, H30JHPOBaHHLIX B martpHuax. I. O6nactb Banenmbix! B
koneGaunit. Gabelnick S. D, Reedy G. T, Cha-{ >
sanov M. G. Infrared spectra of matrix—isolated ura- t
nium oxide species. I. The stretching region. «J. Chem.
Phys.», 1973, 58, Ne 10, 4468—4475 (aura.). .- ‘
Hsmepenst MK-cmexktpsr morsomtennst  (900—700 cm—1) !
OKHCHBIX COGNHHEHHiT ypaHa, oGpasylomuxcs jpH ucnape-l_«)
HHH OKNCH YypaHa C pasJHYHbLIM CTEXHOMETpHY. COCTaBOM B }Q
BOb(PAMOBBIX H HPPHAHEBHIX sueiikax Kuymcena npu pas-!Q; *
JIHYHBIX. PeXKHMaX HarpeBaHHs C TMOCJCAYIOUIHM 3aXBaroM [N
nponykros B Matpnuax Ar u Kr. C npusieuenHeM pe3yb-*
TATOB  pacueTa HOPMAaJbHBLIX KOJeGaHHil B  CHeKTpax | {
naenTHHUHPOBaHL mosock: B MaTpHue Ar gmm UO,!S 5)
v3=776,1 cm~1; _UO,'8 v=737,05, UONO® v;=771,7,

721,5 cM~!; moayueHHble pe3yJabTaThl YKas3bIBAOT Ha JH-
nefinyio cTpykrypy okucu ypana. Jas UO!® yacrora kose-
Gauns upgentnuuupopana npu 820,0 cm~!. B cnektpax |

cnoxkna u TpeGyeT JOMONHHTENBLHOTO HCCJIEL0BaHHS.
e ~__ B. B. Paccanuu

———— = S
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1972

Towa City, Iowa).

d uranium dioxide. Rooney, Terrance A.

.‘)-{130953e"fﬁ'frared’sf)at?a: of matrix-isolated uranium oxide

———
(Oniv. lowa, |

1972, 116 pp. (Eng). Avail. Univ. Micro-
films, Ann_Arbor, Mich., Order No. 73-13,587.

From Diss.
. Abstr. Int. B 1973, 33(12)(Pt. 1), 5758.
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" 271416. HK-CnekTpel OKHceit ypaHa, H30JHPOBaHHBIX B |
) matpuue. Abramowitz S, Acquista N. The infra-
y) * red spectra of matrix isolated uranium oxide species. «J. [~
Res. Nat. Bur. Stand.», 1974, A78, Ne 3, 421—424 (aurn) |

e IMoayyenst HK-cnektper norsowenus B o6naacth 900—
Ua,

1

‘700 cM~! NpOAYKTOB peaklHil, NPOHCXOMSIIUHX TpPH OmHO-
BpeMeHHOM OCaXKICHHH aTOMOB ypana m cMmecH Ar: O, wan
- i Ar : N2O Ha nomsoxKy, oxJaxuaennyio po t-pet 10° K. Das
X -06JeryeHusi HHTEPNpeTalHH CNEKTPOB NpPOBENeHbl JKCIepH-
MeHTHI ¢ o6pasuami, oGoraumenHsiMu n3oronom 80, a Tak-
L Ke aTOMaMH KHCJIOPOAA H MOJIeKYJIaMH 030l1a npu mponyc-
i(tlf’ ‘('zlu»d(ﬂf Kauung cmeceit uepe3 06nacTb MHKPOBOJINOBOTO pa3spsfa.
o / MaMepeHsl OTHOCHT. HHTEHCHBHOCTH HaGJMIONaeMBIX monoc
TIOTJIOIEHHST NIPH PasJHyiblX KOHU-HAX YpaHa M Kucnopo-
Ja. AHanu3 pe3yJabTaToOB MO3BOJHJ OTHECTH SKCNEPHM. yac- -
ToThl K KoseOamusm .moaekyn UO, UO; i UO; u ux nzg. |
-Tonubix MoAHpukamuii, ITpefokKen CTynenvarhit MeXanuaa
o6pazoBauusi okuceit - ypana: U+Oz~UO+0, O
<o o 1 U040 u 1. n. Tlokasano, uto Mosekyna UO; mumeer -
@ /97,[." WA cmverpuio e powe Csy. Bubm 9. I0. M. .
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\ \ 5B5273.  CnekTpul MH(PAKPACHOrO TMOrnOWEHHS KHCJ0-
| POAHBIX COCAMHEHH YpaHa, H3OJHPOBAHHBLIX B MATpPHUC.
! Abramowitz S, Asquista N. The infrared spectra

- of matrix isolated uranium oxide specics. «J. Res. Nat.

Bur.- Stand.», 1974, A 78, Ne 3, 421—424 (aura.)
Iamepenst cnektpst  VIK-norsouenust - 700—900 cm—!
atomapuioro U+0, Oz O man N,O, coocazkaeumbx B Ar
- maTpie—trpi 10—I5 K. ITonyuciibe " peayabTaTsl yKasul-
BalOT Ha MocjaenoBaTeabHOE B3amMomeiicTsie atomoB U ¢

1= 0 U+0,>UO0+0, UO+0:~U0:+0; UO2+0:>U0;+

+£0; 0+0:>0;. K xan_xon. UQO oThecena mosoca

B cnekTpe TARWKC OONAPYZKCHLI NOJOCEr H30TONHY. PasHo-

-}~ punnocreit okuceit ¢ 0. Hammune nByx mosoc normoue-

nns UO3 CBHAETC/ILCTBYET O HH3KOI CHMMETPHH MOJEKY.IH
(03mokHO Cgp). [Toayuenibc pesysbTathl comacym'rcs; c
JanHLIMI  KOHTPOJIbHBIX  3KCMCPHMENTOB MO M3MepeHio’
- JiK-cnextpos napos UOz, M30MipoBaHubIX B Ar-MaTpuue, |
p peayJbTaTe K-pHX, M0Kasalio, 4TO NPH NeNOCPencTen. |
- [oM HCnapeHii UQ, B napdX TMEIOTES TOMBEKO "MONCRy k1 ;

U0, UQ;,‘..__‘ . T r;wa?_Bﬂnu ;

i
|
I
-1--8190 cm—l, UO2—776T, UO;—85Z5 . 7454 cm-l, ‘
{
|
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. Rauh_E.G., Ackermann R, Jo_

First ionization potentlals of uome
relractory ox1de vapors.

"Je Chem Phys.",1974, 60,N4, 1996~1400
| | (amra, )
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'/ 199850u Infrared studies of metal oxides upper limits of
< ff[ _Ithe infrarcd oscillator strengths of uranium monoxide and:
' uranium dioxide, Linevsky, Milton J. (Space Div.,, Gen.;
Electr. Co., Philadelphia, Pa.). U.S. NTIS, AD-A Rep. 1975, !
T [AD-A011732,. 14 pp. YEng). Avail NTIS. From Govu. Rep..
Announce. Trdex(US,) 1975, 75(18), 62. Attempts to obtain ir!
: * "=~ labsorption spectra for UO and UOR\were carried out using a high !
) temp. furnace technique in which these mols. were produced by :
heating mixts, of uranium and uranium oxide. No observable: -
absorption was obtained in the region- of the vibrationsl; -

= -~ —--fundamentals of these mols, i.e., 1200 to 700 cm-l. Based onr—-—- =
B these neg, ohservations, upper limits for the oscillator strength of
- [UO and UOwere estd.. . IR oty E=Ene e
- 1

Baig

[
|

'

LA 1978
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- ey  emed

hass gpectrometric determination of dig- ;
‘sociation energies of hlgn—tempevatuLo
molecules: S¢S, Y¥S, Lau, Zrs, UO. "High
Temp.Sci.",19?5 3 N 4 288-300 (aHPA‘)

((»’w{ ZZ} ’” Kn?
562 563 U 5/ jé ')Bmmm

uteLﬁeP ROﬁﬁlﬂ _Fas, Cater E. David. %
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+ VQH: 138318m Collision-induced dissocintion of uranjum ;

LLO monoxide(+1) and uranium dioxide(+41) ions. Armentrout,

4 P. Bs Beauchamp, J. L. (Arthur Amos Noyes Lab. Chem, :

Phys,, California Inst. Uechnol.,, Pasadena, CA 91125 USA).

Chem. Phys, 1980, 50(1), 21-56  (Kng).  Collision-induced

dissoen. (CID) of UO+ and U+ impacting on Ar was studied.

The CID cross section for produ. of Ut and UO*, resp., was

measured at relative kinetic encrgies ranging from threshold to

70 eV. No appreciable amts. of other products were obsd. The

(g o thresholds obsd. in these studies agree within exptl. error with
0

the bond dissocn. energies of UO+, D(QU+-0) = 8.0 ¢V, and | .
U0+, DO(OU+-0) = 7.7 ¢V. The CID cross section for UO*+ . ©-
reaches a max. at about 20 ¢V and falls off as E-4 at higher |
energies, where K is the relative kinetic energy. In the LSOZ+ j
system, the max. cross section occurs at about. 14 ¢V beyond
which it decreases as 228, '

@ O
CA 1990, 93 V1Y
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<4 byby.  HAuccounauua wnouos UO+ u UO,+ npu ux

CTOJIKHOBeHun ¢ apronom. Armenirout P B Becau-
champ J. L. Collision-induced dissociation of UO+
and UO,*. «Chem. Phys.», 1980, 50, Ne 1, 21—25 (anru)

Ha ycranoske, cocrosimieii M3 mcrounmka momos ¢ mo-
BepxH. Homusaumeit, 60°-HOro  cekTopHOrO = MarmHTHOrO
Macc-alalH3aTopa, KaMephl CTOJKHOBEHHI!, KBaADPYNOIbHO-
To (HAbTPa MacC M 3JCKTPOHHOTO yMHOMKHTCIS, HCCAeNO-
BaHLl p-ui cTokHoBenns nonos UO+ i UO,+ ¢ Ar, NnpH-
Boxsawie K Hx AHccouHaunn: UO++4Ar—~U++O4Ar y
UOy++Ar—-UO++0O+Ar. Hamepenn ceuenns (o) p-unit
aucconaunn UO+ uUO,*+ npu OTHOCHT. KuHeTHY. anep-
riax HouoB (E), ;nexamux B amanasone <IMOPOroBoe 3Ha-
ycnne 3Heprii —70 3B». HaGmopaembie NMOpOroBLle 3Ha-

YeHHA aueprm"l B IpejieJiax 3KCIEpPHM, OLINOKH CorJyacyior- |

cA ' C - SHEPrHAMH  JCCOUHAUHH  CBS3H B HOHax
UO+#D¢(U+—0) =8,0 3B] n UO,#D(QU+—0)=7,7 3B].

YcrahioBieno, 4ro mas HoHa UO+ G puccowmmamni Tipy

CTOJIKHOBEHHH  JIOCTHT2eT Makcumyma npi E~20 3B y
cnajaer mponopuHonanbho - E~4 npu Géabuinx smeprusy,
Hast nona UOx+ makcnuM. ¢ naGmopaetcs npun E=14 3B,
BLIlE 3TOr0 3Hauenuss E BeJHYMHA cevenus cnafacT mpo.
nopunonaisbio £-28,  OG6pa3oBanHs  3aMCTHHIX  KOJ-p
KaKHX-THGO Jp. MPOAYKTOB B HCCAGMOBAHHBIX P-LUIX le
Ha6I01aJ10Ch. B. A. Capaep

&

!

!

N
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%ﬁz * 12 1274, Jurccoipiauns  UO* y UO;*  Bu3Bannag -

croakHoseuusmy. Collision-induced dissociation of UO+
and UO,*. Armentrout P, B, Beauchamp J. L.
«Chem. Phy's.», ‘1980, 50, Ne 1, 21—25 (anra) v

a,
Hccaenosann cevenns peaxuuit UO*+Ar—>U+4 04 Ar

C1 . %

4 ,(./(, # UOz*+Ar—UO%+O+Ar B ananasoie SHEPruit cronk-

4 HoBeHH En,<E<70 3B (L-cucrema). Vkasaunue 3aps-

@%u@/l/fy JCHHHIE NPOAYKTLl ABAAIOTCA npeobiagalouliMi p o6onx

w . " cayyasax. [as sHepreTHY.  3aBHCHMOCTel 0(E) makemy,
Czontscited,

ceyeHHst HaGmopalores mpu E=20 sp paas Oy M npu E=

, ~ =14 3B A3 0,; Aanbueiiuice yOmpanue Hx NPOHCXO/HT ng
ﬂO 3akonaMm: 0,~E~* 1 0,~E-23, [oporosue SHEPrHH peak.
" uuit E, oranyalores ot COOTBETCTBYIOIUHX SHEPrHit pye.

@ z& counaunn DP(OU+—0)=7,7 3 x D (U+—0) =80 5

=3 He GoJsee yem na 0,5 3B. ~——— _T. A

F S IO N2
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’ ( 12 B996. MHccaenopanus peakiuit ypaHa € HEKOTOpbI-- .
| hm oxucauteasmu B - CKPEL(EHHLIX MOJEKYJAPHBIX My4KaX.. '

ang N. C, Stern R. C, Finley M. G. Crossed

’molecular beams studies of the reactions of uranium with:

selected oxidizers. «Chem. Phys. Lett.», 1980, 69, Ne 2,

301—304 (amra.)

B cKpeuicHHBIX MOJ. TYyYKaX —JCCJAGLO0BANA  AUHAMIIKA

"%W / paanmoneiicteust U ¢ Og NO, NO:, N;O, COz 1 SO.. Uc-
, noJb3oBana ycral’i‘onxa KJaccHY. THOA C ABYMs 5{31)¢y3non-

. HBIMH nyuykaMi. T-pa meud HCTOYHHKAa aTOMOB cocTaB-

/[/ /5{/ asna 2500—2600 K, T-pa mcrounnka rasa 365 K. DeTtek-
TOp COCTOSIT 13 HCTOYHHKA C aJeKTpoHHOit GoMGapaipos- !

KOli M KBaApYNOJBHOTO Macc-CreKTPOMeTpa. HUccnenosano: |
paccestniie MoJekyad UO  o06pa3oBaHHBHIX B Tpoueccax !

U+0,+>U0+0 (1)TUFNO—->UC+N (2); U+NO,—~
—~UO+NO (3); U+CO,~UO0+CO (4); U+SO~UOL -

+S0 (5); U+NO0—~UC+N, (6). M3MepeHHbIr. . NQJHble

P 7



"OTHOCHT. ceueHHsl p-LHil coctasasior 1,0 mas (1); 1,8 ans
(2); 0,65 mast (3); <0,05 ana (4); 0,56 nas (5) uw
» <0,05 nas (6). Yraoseie pacnpepeneuns UO.B Jab. cH-
, CTeMe KOODAHHAT MOKa3bIBAIOT ILIHPOKHII MakCHMyM BOJH3H -
nonoxennst umenTpa Macc aas O, 1 NO MJIH HECKOJbKG:
cMewennelii Bnepex Aast NO, 1 .SO, 3T0 yKa3dwiBaeT Ha -
BO3MOXKHOCTb 00pa3oBalHsl NMPOMEXKYT. KOMIJeKca (B ciay-
yae O, 1 NO) u ocyuecTBleHHs MpsMOro B3aHMoOAeHCT-
Bus (aass NO, u SO,). lllupokue yrJioBble pacnpeaeseHHs. !
CBHACTE/IBCTBYIOT, UTO, He3HaunTenbHas  jona (~25%) |
SHepPrHH INpolecca BBHIAEJSAETCS B BHAE  NMOCTYNaTesbHOIk. )
SHepPrHH MPOAYKTOB. DTO CBSA3aHO C BBICOKOIT MJIOTHOCTBIO:
HH3KOJIeXKalHX 3JeKkTpouHsix  yposueit B UO.
cmmegmsng 5 534 . JI. 10. Pycun



Wo /987
\ 5J1104.  Pacyernl ra3oo0pasubix moaekyan UO u_UQ,!
eNITHBHCTCKHM METOAOM MOJEKYJsIPHBIX opGrraneii. Re-
lativistic molecular orbital calculations of gascous UO;

and UO, molecules, Fukuya Kazuhide, Adachi;

Hirohiko, Imoto Shosuke. «Technol. Repts Osa-:

?a Univ.», 1981, 31, Oct., 376—382 (aura.) i

! Merozom Xa ANCKPCTHOTO BapbiipOBamist B HepeJIATHB. |

. &W/n JU DeJIsiTHB. npu6mukennsx (HIT n PIT COOTBCTCTBECHIIO) :
, ficcnenosano anektponnoe crpoenne UO (1) n U0 (1).!
TTpHBeaeHLl SHCPTHH yPOBIEil, 3acCJCHIOCTH H KapTEl pas-|

foctioft sackrponnoii naornocti. Cpssu U—O B oGonx

cyyasix Haifenbl HOMHBLIMI, OJHAKO KOBaJCHTHLIC B3aHMO- |

neitctsus Mexay 5f- u 6d-AO0 U u 2p-AO 0 cymecTBen-

g qibl, daextponnpie  kondurypawn U - naitnenst 5f316d%°

aas 1 u 5f2%d417sM0. 8 PIT ana 1 u 11 cooTserctBenio

@ i 5f46d' nas o6Geux cHcTeM B HITL. B. JI.:
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'"99: 166015¢ The electronic structure and spectra of oxouranjum |

ion (UO+). Krauss, M.; Stevens, W. J. (Mol. Spectrosc. Div., Natl. |
Bur. Stand., Washington, DC 20234 USA). Chem. Phys. Lett. 1983, |
99(5-6), 417-21 (Eng). Relativistic effective potentials were used to |
cale. the electronic structure and spectroscopic properties of UQ*, !
The lowest-energy states are very ionic and the MO's substantially |
localized so that the mol. is described by the ionic fragments, '
Us(f3,41) and 02-(1S). The R, and w. of the ground Q = 9/2 state
were 3.48 bohr and 925 cm-1. The vibrational and electronic states |
are interleaved with the lowest excited eclectronic state, @ = 7/2, at
1315 cm-l. The excitation energies of the excited states of UQ+ were |
caled. by using a restricted valence CI. Strong radiative transitions .

_are predicted in the red part of the visible.

0.4./953, 99:40®



wor

Frieln &
M-, NOABHY.
/«/W#/z/c

X.198Y, 19, w/
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The electronic structure and ‘spectra of UQ+. Kra-:
uss M, Stevens W. J. «Chem. Phys. Lett.», 1983,
99, No 5—6, 417—421 (anras.) ‘

C ucnosb3oBanneM JBYX3KCNOHCHTHOrO 6asnca caeiite-
POBCKHX opGHTaneit H 3)(PEKTHBHEX PeASTHBHCTCKHX O-
Tenunanos meronom  CCIT " paccuntansl  anekTponnas
CTPYKTYpa H 3SHEPrHH 3JIGKTPOHHHX coctosnuii UQO+, [lo-
Ka3aHO, YTO HH3KOJICHKALLHC EKTPOHHBIE COCTOsIHHS UO +-

SIBASTIOTCA NPEHMYUICCTBEHHO HOHHLIMH C CYLIeCTBEHHOIT J0- |

Kaausauuein MO. Huswnm ssasiercs COCTOSIHHE, BKJIIOYAal0- '

lwee Honuvie (parmentst USH(f3, 4 1 O2- 18) ¢ Q=9/2.
Ins mero paBHOBecHOoe MCKBSIACPHOE PACCTOSHHe Re=
=348 ‘at. ea. m ®,=985 cm~l. Ormeueno, vyro cHaa
ocumanaTopa aas mepexoma v=0—uv=1 B ocuoBHOM
cocrosuni. UO+ (5X10-%) cpasunMa co 3mavenmen nas
3JeKkTpoiioro nepexofa “o2—*Hy/z (2,2X10-5) B o6aacru

1315 cm~!., Pacuers Bo3Gy KACHHLIX COCTOSHHI BHIMOMHe- -

Hbl METOOM Konqzurypau. B3aHMOJEICTBHA ¢ YYeTOM orpa-



HIYGHHOTO YHC/IA BAJIGHTHLIX KONGHIyPauHit, TOCTPOEHHEX
B Gasuce pa3iHYHBIX HaGopoB JokanausoBanHeix MO. Ilpu-

Be/leHs TMOTCHLHAMbIbBIE KPHBhle COCTOstHHir 41, *H u 4K. |

Otenielibl  AHIONbHLIC MOMEHTHl IT€PeX0J0B H3 COCTOSIHHSA
X*I B po3Gyxaennvie cocrosiuust [, H u K. Ilpenckasausl

‘HHTCHCHBHLIC paanau, mepexoan aas UO+ B kpacHOii |

obsacTi. cnekTpa,

‘0Ka.

C. B. Ocun -
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1J1237. dnexTponHas CTPyKTypa M cnektput  UO+.i
The electronic structure and spectra of UO*. Kra-!
uss M., Stevens W. J. «Chem. Phys. Lett.», 1983,(
99, Ne 5—6, 417—421 (aurz.)

C HCMOMb30BANHCM PCJIATHBHCTCKHX S((EKTHBHEIX IO~
TeHWHAJIOB PACCUHTANBI CTPYKTYPa H CHCKTpajbHble CBOIi-!
crBa nona UO+. Haiigeno, 4TO HH3KOSHEpreTHUHBE 3/EKT-!

pounpie cocrosinyss UO+ ABASIOTCA OYeHb HOMHBIMIL, a ero!
MoJIeKyasiplbie OpGHTANH B 31aYHTEJbHOIT Mepe JIOKaNN30- .

., BauubiMi, Beaenctsie vero UO+ MOMeT GHTb XOpOWIO-
,/[[ﬂ/ MW/}ﬂ-onucau Ha OCHOBE PACCMOTPEHHs HOHHLIX ¢parMenTos:
U3+ (f3, 4) 1 02 ('S). Onpenenchnl 3iavenis NapaMeTpos;
ociioBHoro cocrosnuss UO+ ¢ Q=9/2 (R.=348 a. ec. i,
©,=925 cm~!). Pacuer BeJHYHH SHEpPrHil MepPCXoioB B
Bo36yxaennse cocrosung UO+ ocymlecTBleH ¢ HCNOMB30-,
BAHHCM  OrPaHHNENHOr0 KOHGHIYpau. B3aHMOACHCTBHA B-
paMKax pasentnoro Gasuca. Ilpefckasano cyuwlecTBOBaiHe:
HUTCHCHBILIX HM3/yuaTelbHBIX NMCPeXOA0B B KPacHOll uacTh:
BHAMMOIl oGnacti cmekTpa. Bu6m. 16. T. A. IL!
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7103: 149951p Rotationally resolved electronic spectra for
uranium monoxide. Heaven, Michael C.; Nicolai, Jean Philippe;;
Riley, Stephen J.; Parks, Eric K. (Dep. Chem., Illinois Inst.!

Technol,, Chicugo, IL 60616 USA). Chem. Phys. Lett. 1985,
119(2-3), 229-33 (Eng). The electronic spectrum of UO was studied’
at 16600-20550 cm-l. A pulsed free jet expansion was used to
generate low-temp. (130 K) gas-phase samples of U160 and Ui:Q.
Spectra were recorded by the use of 2-color resonance-enhanced
photoionization followed by mass anal. Three bands were rotationaliy
analyzed, providing an electronic ground-state rotational const. of 5
= 0.3333 = 3 cm-! and an Q" = 4 assignment. These results are in
good agreement with the current theor. models for the electronic

structure of UO.

o /. 1985 103, 7 /8
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1 B1199.  9aeKTPOHHBIE CNEKTPHI MOHOOKCHIA ypaua'
€ paspeueHHoit BpPAWATENbHONR CTPYKTYpOii. Rotationally
resolved clectronic spectra for uranium monoxide. Hea -
ven M. C, Nicolai J.-P, Riley S.J, Parks E.K..
«Chem. Phys. Letts, 1985, 119, "Ne 2—3, 229933
(aura.) i > .

B o6a. 16600—20550 cM~! un3MepeHHl p/iCKTPOHHHE
cnektpt Mosekyn U0 n U%O. Has noayuenns UO B
ras. ¢ase HC 30BaJH  J T HCMapeHHe OKCHAA K
3aTeM oxJaxacHHe ero 1o ~ 130K B cBoGoamo paciunps-,

. Ioleiicss cTpye B CMECH C reaHeM, cofepxaminm 0,1% O,

) Perictpauuio NpoBOAHIH METOAOM ABYX(OTOHHON HOHH3a-'
‘,é(/) * LHH C NOCJe. AETEKTHPOBAHHEM C MOMOLIBIO BpeMsANpoJer-,
HOro Macc-crieKTpoMeTpa. Buimossen aHaams — Bpawar.

CTPYKTYpH 2 He3aTeHenunx nodoc UMO n oamoit UMO u

B NPEANoJIOKEHHH cayuass «c» mo I'ynay paccuntadsl mno-:

.CTOSIHHBIE Vo ‘(CM"| Q% BE (em=Y), QY BY (eM=Y)s,

X. /956, 19, N/




U0 16940,13(6) u 17613,94(2), 5 -u 5, 0,320(2) u
0,3325(3), 4 w 4, 0,333(2) m 0,3333(3) wu URO—'
16839,63(3), 5, 0,2974(2), 4, 0,2984(2). INoayucuume 3ua-
yeHHss Q 1 B B OCHOBHOM COCTOSIHHH XOPOLIO COrJAcyloTcst'
C NpeACKa3aHNHMH B DaMKax TCODHH MOJsl JHraHLOB. !
. rm | il . C. B. Ocun
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1J1250. BpawarteabHo  paspelieHHble 3JIEKTPOHHbIE'
cnekTpbl MoHOOKHCH ypaHa. Rotationally resolved electronic!
spectra for uranium monoxide. Heaven Michael C.,!
Nicolai Jean-Philippe, Riley Stephen J.,
Parks Eric K. «Chem. - Phys. Lett», 1985, 119,
Ne 2—3, 229—233 (aura.) ‘
MeronoM JBYXIBCTHOIf PC30HAHCHO YCHJeHHOIT  (oro-
HOHH3AUHH C MacC aHaJH30M HCCJICNOBAHHL _3JICKTPOHHEE
cnektpsl Mosiekyasl_UO B oGnacti 16 600—20550 cm—!.!
MOmeRy A5l U0 1 UPO  oxaaxmam Jao 1-pul 130K
Vd/? B CBEpX3BYKOBOii cTpye. Brimosnen BpaulateJbHbli aHamnns
crnekTpoB. OmnpejeJiena BpallaTeJbHast MNOCTOsiHHAst B/ =!
=0,3333+3 cM~! ' 0OCHOBHOrO 3JICKTPOHHOTO  COCTOSIHHS,
KoTopoe otHecelo Kak Q=4. PesyibraTsl xopouro co-!
rJacyioTcsi ¢ AaHHBIMH TEOPETHY. MoJeseil  3JeKTpOHHOIT,
crpykrypnt UO. Buba. 20. - - U

0h. 1986, 18,n/
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Elntronlc npeuu of uranium monoxide molecules,
M‘h nvsh E. A; Gurvich, L. V. (Inst. Vys

h Fu Khim 1985 60(-!) 1049- 5().
emhnou and nbaorpuon 8

Pectra of a guscous UQ
.ng rotat‘liol';gll aotiucturea of lthe 4 bv;t resolved
%. l’/!é 71 1’27 7485, an were analyzed. The energie
7 7 s . were ‘daftd for 5 electronic states of UO. For g'.h:
!' /) state, = 0.3330(1) em-1 and ro = 1.838 A,

c.A1986, /05 nY
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j8J1197. AaekTpoHHbIH cnekrp Mojekyasl UO. Ka?

fienun JI. A, Weusisckas E. A., Typsuu JI. B. K. ¢na!
xumun», 1986, 60, Ne -4, 1049—1050 Y

TTonyueH - 31eKTPOHHBI CreKTp Modekyanl UO B mucy
NyCKaHWH H NOIJIOUICHHH. BHLIMONHEH aHanu3 Bpalarens-
HOMl CTPYKTYpHl ueThipex mnonoc. Onpenesennl sHeprun w
MOJIEKYJISiPHble TIOCTOSIHHBIE B MSATH 3JEKTPOHHBLIX COCTOSI-

HHAX, B HHXKHCM cocTosHuH Bo=0,3330(1) cM—! u ro=.
b[[‘/]) =1,838 A. _ Pesiome

&
oh 1986, 15 2z
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f/ 4 B1200. AaekTpouublii cnekTp Mmoaekyam UO. a-
meaun JI. A.,, Wensnckaa E. A., I‘ypanx JI. B. «T};. 7
Bcec. cHMN. MmO MOJEKyJ. CNEKTPOCKONHH BBICOK. H.CBEpX-
BBICOK. paspeuwtenus, Tomck, 16—27 wions, 1985. Y. 2.»
Tomck, 1986, 74—T78 ;- .

[din)

019551909 @




Yo 894 gs00)

1,106: 220039s Relativistic molecular orbital calculations for
diatomic molecules. Mukoyama, Takeshi; Adachi, Hirohiko (Inst.
Chem. Res., Kyoto Univ., Kyoto, Japan 606). Bull. Inst. Chem. Res.,
Kyoto Univ. 1986, 64(4), 133-9 (Eng). Relativistic MO calens, were
made for diat. mols. by the discrete variational Xa method. The
validity of the method was tested for CO. Good agreement js
obtained between the relativistic and nonrelativistic calcns, The
relativistic results for UO are compared with the nonrelativistic ones
and the importance of the relativistic effects is indicated.

gy puen)”

C.A-J98%, 106, NG
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19 B1026.  PensaTHBHCTCKHE PacueThl JBYXaTOMHBIX MO-
JIEKyJ METOJAOM MOJeKyaspHbiXx opGutaneii. Relativistic
molecular orbital calculations for diatomic molecules.
Mukoyama Takeshi, Adachi Hirohiko. «Bull. Inst.
Chem. Res. Kyoto Univ.», 1986, 64, Ne 4, 133—139
(anrJa.) :

Pensitusrctckuit Meron Xo AHCKDPETHOro BapbLHPOBaHHs,
OCHOBAHHBII Ha (PEIIeHHH Yyp-HHs Iupaka — Cueiitepag
NPHMCHEH K PacueTy 3JeKTPOHHOM CTPYKTYpPH Monekyn CO
# UO B OCHOBHBIX COCTOSIHHSIX NMPH DaBHOBECHOI TeoMeT-
pitn. TlpoBeleno cpaBHeHHE COCTAaBA MOMYYEHHBIX PeJSTH-
BHCTCKHX MO H HX 3HeprHii c¢ COOTB. pe3yabTaTaMu He-
PeNSATHBHCTCKHX PacueToB. B. B. TMasnos-Bepeskun

\X'/gg% _{;g/N/g
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9’22 B1294. Baaummoe PACTIONOKEHHe TPYNNH HH3KOJC-
wamux cocrosiuuit mojekyan UQ. Kaaeann JI. A,
Kymnkos A. H. KoGunsuckmit A. H., Illenssckas E. A,
Typeuu JI. B. «K. dus. xumun», 1987, 61, Ne 5, 1374—'
1376 .

B cnekTpe J1a3epHOro BO3OYXNCHHs NMapoB OKCHAA ypa-i
Ha BHJeJEHa BpallaT. CTPYKTYPa HHTEHCHBHOIl  TOJIOCH
UO B 061 593 HM M MOJYHeHH CNeKTpH QJayopecueHnHE
fipn BO36yxJeHHH HAa JJIHHAX BOJH JHHHIT 3TOf NOJIOCH.
B pesyJbTaTe aHANH3A CNEKTPOB OMNpENEJEHH  SHEprHi,
cummerpust (IT) B MeXbAJepHHE PaccTOAHHS 6 HH3KOJe-
AKX SACKTPOHHBIX cocTosiuil. Jlana mHTepnperanus
na6uiofaBlIeficsl 3JeKTPOHHO# CTPYKTYPH C HCMOJIb30Ba-
uieM monHofi Mofenn U2+O?— H TeOpHH TNOJs JHIaHROB.

\X'/g/g(%/ ,_/;_9) Nﬂ/ﬂ/ .
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] 9JI1231. Bsaumnoe pacnojoxenne Tpynnsl HH3KOJe-
)amux cocrosiiuit moaexkyanl UO. Kanmegun JI. A,
Kyaukos A. H., KoGuumancknit' A. H., Ienasckas E. A,
Typsuy JI. B. «<K. ¢us. xumun», 1987, 61, Ne 5, 1374—
1376
B cnektpe siazepHoro BO36YXKIeHHs NapoB OKHCH ypaHa
BhiJleieHa BpallaTesbHas CTPYKTYPa HHTEHCHBHOH MOJIO-
cot UO B oGaacti 693 HM H noxyyeHsl crnekTpsl ¢Jyopec-
LeHIHH NpH' BO3GYXKACHHH Ha NJHHAX BOJH JHHHA 3TON
ff, /7 nojocs. B pesysbTaTe aHanH3a CNEKTPOB  ONpPedeseHbl:
SHepruH, cuMMeTpus () W MexXbAjepHble paccTOsiHHs 6
HH3KOJIeXKAIUHX 3JeKTPOHHBIX cocTosnHiA. [lana mHTepmpe-
Tauus HaGaIOAaBlUERCS 3JEKTPOHHOR CTPYKTYpPbl C HCIOJb-
3oBauneM HOHHOR Moaean U2tO%+ u Teopum nosst Jurau-

JLOB. 2 e A . Pesiome

br987, 1509 @
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3B51237. dnexTpoHHBE CMNEKTPHl BBLICOKOTO pa3pelue-
HHS JBYXaTOMHBIX MOJEKYJ, cofepxawux d- u f-ane-
mentbi: UQ, GdO, GdF, TiF, EuF, CtF wu ZrF [ T'yp-
BHY JI.'HT,’ IOmutpies 0. H., JAyGos B. M, KaJe-
mun JIo A, KoOuwasuckuit A. W., Kyaukos A. H., Ile-
usickas E. A. /[ 20 Bcec. cbe3n no cnekrpockonuu, Ku-
eB, ceHT., 1988: Tes. ngoka. Y. 1.— Kues, 1988.— C.

140.— Pyc..
W/{' ; H3n0xeHn pe3yJbTaTH HCCJIe0BAHHIT- SJCKTPOHHBIX

nepexonoB AsyxaToMuex Modekyn EuF, CrF, UO, TiF,

ﬂ/W//W‘ GdO, GdF B norJioleHHH H HCIYCKaHHH C HCMOJIb30BaHH-
) eM HeOosbwoit neun-kioBeTH. [lonocst ZrF  maeHTHOHIH-
/ﬂé&[ﬂ{lﬂ }ﬂ ), pOBaHH B CHeKTpe pa3psla uyepes CMeChb aproia M mna-
pos ZrFs. Hcno/b30BaHCh METOAM Ja3epHOro Bo36yxie-

HHSI C ceJeKTHBHOM perHcrpauun ®j W JasepHoi P

Hanexnoe orHeceHne KoJebaT. YpoBHeH HH3KOJEMKALIHX
3JIEKTPOHHHIX coctosiHHii Mosekyasl UO caenano  Ha

X /989 83




OCHOBaHHH AaHaJH3a H3OTONMHBLIX CIABHTOB MO KHCJIOPOAY.
Paccmotpen psa npo6neM, CBA3aHHBIX C aHAJH30M TOH-
KOif CTPYKTYPH 3JEKTPOHHHIX IEPeXONOB BHLICOKOI MyJbTH-
naernoctH. Otmeuaercs cxoxctBo (EuF u GdO) u pas-
gnye (GdF u TbO) 3/1eKTPOHIOro  CTPOEHHS MOJEKYJ
nantanunoB. OGCyXJeHH HeK-pble TeHAEHUHH B H3MeHe-
HHH MOJIEK. TNOCTOSIHHHIX B Psily MoHOGTOpHAoB 3d-37e-
MEHTOB, 3JICKTPOHHAs1 CTpyKTrypa MoJekyan UO u npo-
6JeMa YCTaHOBJIGHHSI THIA OCHOBHBLIX  3JEKTPOHHBIX CO-
CToAHHIT MOHOGMTOPHAOB THTaHa } _uuopkonus. B. M. KosGa

Pt

%1
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16 B1141.  XeMH2JICKTPOHHAS CMEKTPOCKOMHSA: - H3yue-
HHe peaxkuuit B3aumopeiicTBus ypaHa ¢ O, u N,O B ra-

3opoit aze. Chemiclectron spectroscopy: a study of the
gas-phase reactions of uranium with O, and N,O. Dy-
ke J. M, Ellis' A. M,, Fehér M., Morris A. «Chem.
Phys. Lett.», 1988, 145, Ne 2, 159—164 (anra.)
Q MeTos0M 371eKTPOHHON CNEKTPOCKOMHH H3YYeHbl  XeMH-
R\ Honuzau. p-uun B3auMogeiicteus U ¢ O, u N,O, npore-
“\\ Kaoiue B ra3osoii (aze c¢ o6pa3oBaHHeM CBOGORHHX
SJIEKTPOHOB. Ka/HOpOBKa XeMHHOHH3All. CHEKTPOB ocy-
Q\ IMecTBIeHa MO COOTB. (OTOI/NEKTPOHHMM cnexTpaMm. Ycra-!
\‘& HOBJICHO, YTO OGe p-UHH XapPaKTepPH3YIOTCA MHKAMH ¢ om«-,'
HAKOBOH SHEPrHeil 5]EKTPOHOB, HO OT/IHYAIOUWIHMHCH Mo
11[‘” ) __bopme: B cryvae O; naGmomancs aiHHHENGA (~1 3B);
§«xnocr> B CTOpOHY GOablunx SHeprui. OG6cyxaeHm BO3-'
MOXHHE Kananio p-uni. Hutepnperauns cnektpos nana
Ha OCHOBe KauecTB. aHAJH3a TOTEHUHAJbHHX KDPHBHX MO-
JIEKYJl B MNPEANOJONKEHHH o0 (PaHK-KOHAOHOBCKOM THIe
nepexooB. N o A. H. Cokonos

v /923 L9 y 1€



%

Ll-/]-

X./989, v 3

/988

3'B1248. CnekTpn Jasepkoit (GuayopecueHUHH MOJeKyJ
U0 u U%0 [/ Kanegun JI. A, Kymukos A. H., Typ-.
puy JI. B. // 20 Bcec. cwve3x no cnekrpockonuu, Kues,'
<l:)eur., 1988: Tes. moka. Y. 1.— 'Kues, 1988.— C. 268.—
yc.

‘Hccnenosann cnekTpe ¢ayopecuenunn U0 u U0
npH Ja3epHoM BO30GYXIEHHH Ha [JHHAX BOJH BpauaT.
AHHHT nosoc 596 H 594 HM, COOTB., OJHOTrO 3JIEKTPOHHOrO

‘mepexofa. B cnektpe U0 npeHTHOHLUHPOBAHH MNepPexoin

Ha KoJae6aT. YPOBHH HH3KOJIEXAIIHX 3JEKTPOHHBIX COCTOS-
Huii: O<{u<<2 OCHOBHOrO H MNepBoro BO30YXIAEHHOro Co-

‘CTOAIHHRt H ypoBHH v=1 Tpex apyrux. Kose6aT. ypoBHH'

¢ v=2 no 3HeprHH He YKJIaJHBAlOTCS B CXeMy YpOBHefl,
aHrapMOHHY. OCUMJUIATOPA, YTO YKa3hIBaeT Ha BO3MOXHOe
BO3MYILEHHE 3JeKTPOHHO-KO/Ne6aT. YPOBHeii OCHOBHOTO H
nepBoro BO36yxAeHHOro cocrosinuil. IIpaBuabHOCTH OTHe-
cetHsi Kone6aT. COCTOsIHH{t mpoBepeHa no cmektpam U0,
OnpeneJieHH BPallaT. TOCTOSIHHEE H KoJe6aT. HHTepPBAJH
aas UBO B weTHpex 3JEKTPOHHHIX COCTOSHHSAX.

H. H. Mopo3sos
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» 12J1216. OneKTPOHHBIE CNEKTPH BLICOKOro paspeme-
HHSL JABYXaTOMHBIX MOJEKYJ,  COAePKAUHX f-9JEMEHTHI:'
UO, GdO, GdF, EuF /[ T'ypsuu - JI. B., Omurpues 0. H,,
Kanemnn JI. A., Kobwasuckuit A. H., Kyaukos A. H,,
Ilensisckast E. A. [/ Uss. AH CCCP. Cep. ¢pus.— 1989.—
53, Ne 9.— C. 1731—1735
MertoaaMit TpPaJHUHOHHOH H  JIa3ePHOH CHEKTPOCKONHH:
HCC/IeOBAaHH 3JEeKTPOHHHe crnekTpH Monekya UO, GdO,:
» GdF u EuF. TlpuBeleHH MOJCKY/ISPHHE NOCTOSHHBEIE 00;-
!f’ ﬂ, -GdO; GAF u EuF. O6cyxnaercs SneKTPOHHas CTPYKTypa.
3THX _MOJIEKYJI. o ’ ) Peaioue

Be ¢
ch /689 N I ¢
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" 112: 14665f High-resolution clcctronic spectra of diatomic
molccules containing f-clements: uranium monoxide, gadolinium .
monoxide, gadolinium monofluoride, and curopium monofluoride. :
Gurvich, L. V.; Dmitriev, Yu. N.; Kaledin, L. A.; Kobylyanskii, A."
I; Kulikov, A. N.; Shenyavska ', E. A. (Inst. Vys. Temp., USSR).
Izv. Akad. Nauk SSSR, Ser. Fiz. 1989, 53(9), 1731-5 (Russ).'
To obtain mols. of 1%GdO, EuF, GdF, U0 and U180, a resistive
evaporator made of Ta I6il was uscd. The transmission and.
absorption spectra were photo;iruphed on a spectrograph having a’
; resolving power of 5 X 105, while the precision of measuring the ﬁva
le// ' positions was 0.03 cm-l. The fluorescence was excited by a
continuous-action laser based on Rhodamine 6Zh dye with a broad :
lasing band of 0.1 em-1. The mol. consts. were tabulated for the'
above compds. The data were used to calc. the thermodn. functions |
of the studied substances in the IVTANTERMO data bank.

a
eA-1990, N6
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110: 239499w Vibrational structure of low-lying elcctronic

states of uranium monoxide molecules. Kaledin, L. A.; Kulikov,

A. N.; Gurvich, L. V. (Inst. Vys. Temp., Moscow, USSR) Zh. Fiz.

Klum 1989, 63(3). 801-3 (Russ). The spectra were obtained of the’

laser ﬂuorescence (400-730 nm) of isotopically substituted mols. of

'/([L Z . U160 and Ue0. The energy, symmetry (Q), rotational consts., and:
vibrational quanta for a group of low-lying electronic states were:

DAL ONLLY. , s S e o e o
LAY s

M-
cA.1989, /0 w6
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£ 17 B1152. Kone6aTtenbHasi CTPYKTYpPa HHM3KOJEKAWHX
9MeKTPOHHKX cocTosiiui Monekyaw UO / Kanepun JI. A,
Kyaukos A. U., Typsuu JI. B. // K. ¢u3.  xumum.—
1989.— 63, Ne 3.— C. 801—803.— Pyc.
IposoaxeHo H3yueHHe KoseGaT. CTPYKTYPH HH3KoJle-
MKAUIHX 3MEKTPOHHHIX COCTOSIHHA MOJEKYJT MOHOOKCHJAA
ypana (U'®0O_n U'™O) metonom “nasepuoit dayopecuenuun,
(npen. ¢oobm. cM. // XXypu. ¢u3. xumun.— 1987.— 61.—.
C. 1374). B cnekrpax BO306YXJeHHSI C CEJEKTHBHOIl per-
) cTpauneii ¢ayopecueHuHH BbleneHbl JAHHHH (R- u Q-per-
Bi ¢ J<28) nonocw ¢ Q-kantoM npu 596 um. Ilpu aasep-.
VlZ ‘/) ) HOM BO30yXJeHHH B 3TOH 00J. HaGJaioganach dayopec-
uenuuss B AuanasoHe 400—730 um. B auanasone 560—
730 HM BbiJeJeHbl JHHHH BOCBMH MOJIOC, CBSI3aHHHX ¢
BEPXHHM 3JIEKTPOHHO-K0JIe6aT. COCTOsIHHEM MoJochl 596 Hm,
JIJisi HHXKHHX COCTOSIHHI 3THX MOJOC OMNpeleseHbl H MpH-
poasatcs: cumMerpus (Q) oTHOCHT. 3HeprHH (Ty, AG,4y/5)
¥ Bpamar. nocrosuune (B, o,). CpaBieHHe ¢ moJvueH-

X-/989, wIT




HBIMH paiee JaHHBIMH TOKa3aJo, yTo BO30YX/eHHE NPO-
HCXOAMT C YpOBHsi U==1 OCHOBHOTO 3JIEKTDOHHOIO COCTO-
SHHs, WeCTb NMOJOC CBA3aHbl C MepexoAaMH Ha yPOBHH
v=0—2 OCHOBHOTO H NEpBOr0 BO36YXKJEHHOrO 3JEKTPOH- .
HBIX COCTOSIHHH, a ABe—Ha  YPOBHH v=1 AByX Ap.’
3JIeKTPOHHBIX COCTOSIHHIL. KoseGaT. HyMepauus  mnoJqoc
noATBepxKAeHa HAGMOAAEMbIMH HIOTOMHBIMH CABHTaMH TMO:
XHcaopoay. - B. M. Kos6a

M
KYyJIbl
\CH v
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{7 10 187. HeapuabGaTHuecKOe ~ONMHCaHHE OCHOBHOrO H

nByx nuskoaexammux (7.<0,2 3B) cocrosnmuii Q=4 mone-

kyast UO / Kanemun JI. A, Kymuxos A. H. [/ K. dus.
XHMHH.— 1989.— 63, Ne 6.— C. 1697—1700

" B auna6GaTuy. npHOMHIKEHHH TNPOBEAEH aHAMH3 B3aHMHBIX

Boamyulennii Tpex Huskosexamux (7.<0,2 3B) cocros-

Huit Q=4 moaexyasn UJO. YcranosiaeHo, uto Hanbosce

CHJILHO BO3MYILICH HYJeBOll KoJeGaTeJbHHI1 YpoBeHb OC-

HoBHoro cocrosinusi. OnpefeneHa KoscbaTesbHasg YacToTa

!fﬂ . B OCHOBHOM AHaGaTHY. cocTostHHH ©,=850,8 cM~!. Pesiome

O
cb.1989, n /0
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113: 200356) Radiative properties of uranium oxide positive!

ion (UO*): Michels, H. . (United Technol. Res. Cent., East

Hartford, CT USA).  Repert - 1989, DNA-TR-126; Order No.

AD-A214983, 25 pp. (Eng). Avail. NTIS. From Gouv. Rep.i

Annonunce. Index (L}. S.) 1990, 90(G), Abstr. No. 011,364. An anal. of

the low-lying electronic states of UO* was undertaken. Oscillator

strengths were caled. for 13 transitions: 1 41-4K, 141-3 4H, 1 41-2 4H,

1 41-1, 411, 1 41-2 41, 1 41-1 GH, 1 41-3 41, 1 4H-2 41, 1 4H-2 411, 1-

) ) 4H-1 4K, 1 4H-1 6H, 1 4H-3 4H and 1 4H-3 4. Since the d. of;
[4[%&%’] electronic states of UO* is large above 2.0 eV, strong solar pumping
) followed by both LWIR and visible radiation should occur for lhis;

systenw. - SRR

041896, 13, w A3
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r 118: 265273¢ Reactions of pulsed-laser evaporated uranium:
atoms with molecular oxygen: infrared spectra of UO, UOQO;,
U0, UOs?, U1, and UJ01-0s in solid argon. Hunt, Rodney D.;:
Andrewn, Leater (Chem, Technol. Div., Oak Ridge Natl. Lab., Oak !
Ridge, TN 37831 USA). J. Chem, Phys. 1993, 98(5), 369%0-6 (Eng).'
U} atoma from the Nd:YAG laser ablation of a U target were
codrposited with Oz and excean Ar at 12 K. IR spectra following the |
U + O reattion revealed a wide rango of reaction products. The |
776.0 cm ! band due to UOz wan the atrongeat produce absorption, |
strong UOs bands were obsd. at 852.6 and 745.6 em-Y, and a weak UQ :
absorption appeared at 819.8 em-).  ‘These product absorptions in
agreement with carlier work, which evapd. UOz from a W Knudsen
cell at 2000°. The 140;/1%0z reaction gave only U0z and U0,
which verified an insertion mechanism. Product absorptions were !
obad. at 952.3, 892.3, and 842.4 cm-.. The 842.4 cm-! absorption due |
to the UO3-O2 complex and the 892.3 cm-! band assigned to the:
charge-transfer complex (UO2¢)(Oz7) grew markedly at the expense .
of the other " uxides during annealing the matrix to allow diffusion
and reaction of O, With 25% 160, 50% 160!80, and 25% 180,
samples, the 952.3 cm ! band became a sharp triplet at 952.3, 936.5, |
and 904.5 cm ! and exhibited an isotopic ratio agpro riate for a'
linear UOU apecies. Agreement of this band with UO3;2* spectra’
suggeats asasixnment to a UOz2* complex. Meéchanisms of formation !

€ ‘4 . /"g‘gj/.{.{f}';,f c \;rg&dlg‘wrigs[qqe discussed, . /{7Q MA e
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128: 40899t Electronic spectroscopy of UO. Kaledin, Leonid 2\
Heaven, Michael C. (Dep. Chem., Emory Univ., Atlanta, GA 30322 USA)\

/J Mol. Spectrosc. 1997, 185(1), 1 7 (Enp), Acndemxc Spectra for gas—

* phase U oxide were 'malyzed to obtain mol. consts. and provide a partial
%ZW{)MW atlas of the visible and near IR bands for the isotopomers 238U1Q, °
2asy18Q, 25160, and #*3UM0. Nineteen bands of the *¥8U!0, 23180, .

and 233U1%0 isotopomers were rotationally analyzed. With rew excep-

tions,  assignments were unambiguously detd. from observations of the
1st lines in at least two rotational branches. Accurate term values and

)’ i s, rotational consts. are reported.
X ) ° 3 100, 4ANAR . Cueabrmn- ambaccad Damman rnanbencanaioc ~boode o @

D) .
(A-#98, 122 WY _ tr-1039




V. i

F: UO

P: 3

131:220523 A matrix isolation FTIR

investigation of laser-ablated uranium in argon and |

nitrogen matrices. Sankaran, K.; Sundararajan,

K.; Viswanath K. S. Materials Chemistry Division,

Indira Gandhi Centre for Atomic Resea
Kalpakkam 603 102, India Bull. Mater.

Sci., 22(4), 785-790 (English) 1999 U oxide was

laser-ablated using the 2nd harmonic of a Nd:YAG
laser, and the products studied after trapping them
in Ar and N2 matrixes. The spec_obtained in the Ar



matrix were UO, UO2 and UO3, which represent the
prima products of laser ablation. Charge transfer
complexes, (UO2+) (02-) and (022-) were also obsd.
In the N2 matrix, in addn. to the primary ablatio
products, reaction products with N were also obsd.;
the prominent among t being UN2 and NUO, together °
with their complexes with N2. Charge transfe

complexes were also seen in these expts. Features
due to NO, N3 and N3- identified, which clearly

pointrgo the role of N in these reactions.



F: UO

P:3
135:10215  Potential energy functions and thermodynamic

properties of uranium diatomic compounds. Wang, Hong-yan; ;

Zhu, Zheng-he; Fu, Yi-bei; Wang, Xiao-ling; Sun, Ying. Institute
of Atomic and Molecular Physics, Sichuan University, Chengdu,
Peop. Rep. China.  He Huaxuc Yu Fangshe Huaxue (2000),
22(4), 193-199. in Chinese

The electronic states and the dissocn. limits for the
ground states of diat. mols. UO, UC, UN and UH were calcd., using

the at. and mol. reaction statics (AMRS) and the HF-MP2 methods

with relativistic effective core potential. The equil. geometry,
dissocn. energy, spectroscopic data, and the anal. potential energy

functions of UO, UC, UN and UH were obtained. The caled.’

thermodn. formation functions at 0.1 kPa and 298 K (AHfV, ASO
LAGfU) are in agreement with the exptl. data.
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