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Spectroscopy of transition-metal oxides in neon and argon

| matrixes at 4 and 20°K. _ William Weltner, Jr. (Union Carbide
Res. Inst., Tarrytown, N.Y.). NASA "Accession No. N65-
14648, Rept. No. AD 451711. Avail. CFSTI, 3 pp.(1964)(Eng).
The.Ta0,Ta0: HfOlWO,- WO., andhigher oxides ‘of W-were!
observed gpectr&scopxcally in Ne and Ar matrixes.--A discussion

of TaO and TaO; illustrates the information obtained. From
Sci. Tech. Aerospace Rept. 3(5),-720(1965). TCS
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V= 76

{6 B111. Cnektpockonus TaO u TaO,

and TaO, in. ncon and argon matrices at

"<J. Chem. Phys.», 1965, 42, Ne 3, 882—891 (anra.)
[TonyueHb! CMeKTPl MOMJIOWIEHHA B UK-, suanmoit B
omuxieit Y@-o6aacti TaO u TaQ,, H30M1POBAHHBLIX B 1EO-

HoBoit 1 apronopoif MaTpiuax, Mpl T-pax
criektpe TaO Habs01a10TCsl 3 nmnepexoja:

s TaO 1020, TaOp 971 u 912 cu~!, uto
nesuueitnocts TaOq.

B HEOHOBOH ¥

1765~

aproHoBoit mMarpuuax npu 4 20°K. Weltner Willi-t -
cam,Jr, McLeo d Donald, Jr. Spectroscopy of 1a0

4 and 20°K. |

b————

4 u 20°K. B
4273 (bEmy/a—

c2Asls), 4141 (d2@y/z—a*As/2) ¥ 3737A (c*Asfe—a®Asfe) (Bl ____
. HEOHIOBOI aarpuue); O—O-nepexol ycralobiei MOMOLILbIO
1zotomy. 3ameutenist (O'¢ ma O'¥); ocuopoe COCTOSTHHE
" 2A,. B cnextpe TaOz oGuapyzenbl 2 31eKTPOHHBIX TNepexo-
. na: 8607 u 6159 A. Kone6aTepiible HaCTOTBI 3THX COGMLHHE-

yKkaspiBaer Ha
A. BoGpos

o/

F

‘ A
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M.H.

- jvalues of J. These bands do not appear in the Ta arc in N, and

112504g Rotational analysis of electronic bands of gaseous
Ta0O. C.J.Cheetham and R. F. Barrow (Oxford Univ., Oxford,
Engl.):~Trans."Faraday Soc. 63(8);1835-45(1967)(Eng). The,
rotational analysis of a no. of bands in the emission spectrum of;|
"the arc in air between Ta rods in the region 2740-9500 A. has
_been completed. In all, 19 different electronic states, or sub-
i states, have been characterized; perturbations: indicate the
! presence of others. Comparison with the absorption spectrum of |
‘ matrix isolated TaO shows that the ground state X; of TaO has
Q = 3/2. X, is the lower state of many of the emission bands.
A second lower state X, with @ = 5/2 lies at 3505 cm.~! above Xi.

- If case a is followed, ground state of TaO is therefore 2A with
i

 consts. (cm.™?) as follows:

B, - 10%s B m Xewe Te, A.
X 34y/3 0.40358 1.87 1030.81 3.59 . 1.6859
X1 212 0.40288 1.82 1028.69 3.51 1.6874

" A few bands with AA or AQ = =1 in this spectrum have upper and
‘lower states numbered by integral, rather than half-integral,

(it is suggested that they arise from a transition in TaO*.
o - RCTD

e X
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Lo — 3650 ~ya-
V "16 B268.  BpawarenbHblii aHanH3 3NEKTPOHHBIX TNOJIOC
3006pasnoro_TaO. Cheetham C. J, Barrow R. F.
+ Rotational analysis of electronic bands ol gaseous™TaO.
: «Trans. Faraday Soc.», 1967, 63, Ne 8, 1835—1845 (aHr..)
ITpoBeneH BpallaTesbHblil aHaAH3 CMNEKTPa HCMycKanus
IyrH Tauraja B Bo3nyxe B o6aacti 2740—9500 A. Oxapak-

69

TepH3oBano 19 pasnHunbIX 3JCKTPOHHBIX cocTosiHuil, Cpas-
HeHyHe co CNeKTPoM norJoulenns Hsoanposantoro TaO no-

Ka3blBaeT, uUTO ocHoBloe cocTostnne Q=3/,. Cneayiowee co
crosnie Xz Hmeer Q=35/, u pacnosoxeno na 3508 ru—!

pbilne X;. Heckonbko mosot ¢ AA nan AQ==1'B 3TOoM
CNEeKTpe HMEIOT COCTOSIHHS, HyMepylouliecss UeJbIMH, a He

NoJayueJabIMH 3HAUYCHHAMH I. 3T moa0CH He MOSIBASIOTCS

B ayre Ta B aBOTC,'ﬁ03TOSly npeanoJsaraercs, UTo OHH TIpll- |

yaanexar nepexonaM B TaO+, Apropedepar




By - 2680 ~vir

F—

; " 2
/Q/(/) l) 5J1247. BpawareibHblii aHAAH3 3INEKTPOHHBLIX M0OJOC |
' ~razooGpasvoro TaO. Cheetham C. J, Barrow_R.E.
‘Rotational analysis” of electronic bands of gaseous TaO.
smwemmem—=—-—==-1«Ttans. Faraday Soc.», 1967,63,Ne 8, 1835—1845 (anra.) ="~
, i [Ipoussenen’ BpaulaTebiiblii aHaAlI3 OMHCCHOHHOTO ClEKT-
—————-—-— ——==pa TaO (ayru Mexay npytbsimu Ta) B ob6aactu 2740—f——""—
19500 A. TlpouspeseHo OToKAecTjelHe 19  pasnyubix
e e e 5J1CKTPOHNLIX cocTostnity Haanune ‘Bo3Mywennit ykaswipa-f- =~~~
= ler Ha npucyrcTBHe ApyruXcocTosiinit, Cpabielie co cnexT-
- o= ———dpamy norowerrns TaO B MaTpHIAX TOKa3BIBAET, UTO OC-f—— "~
} HIOBHLIM COCTOSHIHEM X, TaO sBastercs Q=3/2, npuuem
e e 1 X — JIKHEE COCTOsIHME GQBIUIHICTBA 3MHCCHOMIBIX T0JI0C, [~ "~

£ 7 Pesiome

1978 SR
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1948

¢/ 12 1208. "Cnektpockonsst Moaekya TaO u TaO, B cpe-

ne u3 Ne u Ar npu Teémnepatype 4 u 20° K. Weltner:
William, Jr, McLeod Donald, Jr. Spectroscopy|
of "Ta0"and TaO, in meon and argon matrices at 4° and!
20°K. «J. Chem. Phys.», 11965, 42, Ne 3, 882—891 (aur:x.)
- Usyuanncn crmextpnt Moaexya TaO i TaO, B HK-, su-
niMoit M 6uuskoit YP-obaactax. Mosekyabl Tosyvamich
pcnapentien m3 Ta,Os mpu 2270°K B cpene u3 Ne it Ar.j
Wayuen caektp mornowenys TaO B cpere 13 Ne npu 4°K

——

it 8 cpene w13 Ar mpn 20°K, a Take paccMOTpPeH CNEKTP

[
norstoutenist TaO, B cpese H3 Ne npu 4° K

3'\..{ .
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Detbermination. of the atomization ona:‘g,:'.a:s
. b7 the melecules G.QO(Q) and .LaO?(g,, by
11:/3 mass~spectrome tric Knudsen-ncoll
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cmmtusn 176 GX. V27,

94: 55052q The magnctic cireyl ichroism spcctru.a of
matrix-isolated tantalum ox;:c?cn{Tg‘(g), Brittain, Robert;
Powell, David; Kreglewski, Marck; Vala, Martin (Dep. Chem.,
Univ. Florida, Gainesville, FL 32611 USA).. Chem. Phys. 1980,
54(1), 71-8 (Eng). TaO was matrix-isolated in an Ar.matrix at

(300-850 nm). Both absorption and magnatic CD (MCD) spectra

were recorded and analyzed. A detn. of the total angular

momentum quantum nos. () for 14 excited ele “ronic states was
made. The g factors for the ground zAy2 a: * e. ved 2bs/2 states .
were detd. from a moment anal. of the M [ zad absorption
spectra of the 450.3-nm band.. The pregent atudy izvdicates the

power of the combination of .MCD and matriz jzolatizn for the:
assignment of excited clectronic states of high temp. mols s

; ‘

14 K and 24 K and studied spectroscopically in the visible region’

l
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O77UYNUCK 116 ) Tp

10 B121. CriekTp- MarnuTHoro KDyroBoro amxpousma :
& TaO wu3oauposanuoro s Matpuue. Brittain R, Po-
; a well D, Kreglewski M, Vala M. The magnetic ;

circular _dichroism spectrum  of matrix-isolated TaO. |
«Chem. Phys.», 1980, 54, Ne 1, 71—78 (anrs.) i

B oGaacti 300—850 1y H3MEPEHBl CNEKTPHI MOrIOLICHHST :

{CIT) u maruutHOrO Kpyrosoro auxponsma (MKI) moue- |

Xyaut TaO nzosmmpoeanuoit 5 Ap Marpuue (7'=14—24 K).

. HaGmonanocn 14 9/ICKTPOHHBIX MNEPexofoB (NOJOBHHA H3

C/LZ HHX BNCpPBLIE), AJA K-PHIX yKasaHb A (0,0), v (0,0), 3HaK
W ‘MKI n nano ornecenue (Q n A) Bo3Gyxkmenusix sjext-
@7 7 POHHBIX coctosinuit. B psige caywaes na OCHOBaHHH pa3- |
W‘@. 'Horo 3naka MK][ yaanoch yeranosuts mamiume ABYX Ie-
PCKDBLIBAIOIHXCSI NepPeX0A0B, XOTSI B ONTHY, CIIeKTpe npH

STOM HaGaI04aNach TOJILKO OJHA MOJOCA MOrMOmenHs. [1o-

JIyuCHHDLIE NaHHBIE MO TOJIOXKCHHIO MOJNOC H HHTepNpeTaLHs

TICPCXO0B COMOCTABJACHH € pe3y/bTaTaMu npeIlecTByIo-
LX HCCIENOBAHHI_cNeKTPOB MoJekyan TaO B ras, ¢ase |

w1990 w10,




a B Marpuue. Y3 apas3a MOMCHTOB CIl u MK .aas
nonock 450,3 HM He nepeprmmomeﬁcx ¢ Ap. moJjiocami on-
eneachsl g-(axTophl s BepxHero 12(Mgj; M HIIKHETO
X2A3/p 27EKTPOHHBIX cocTostHMil monekyanl  (cooTB. 1,00k
+0,15 0,48+0,02). Haiinennas ~pesnuinua g-(paxropa
J15 OCHOBHOTO COCTOSIHHS 3HAUHTEBHO MeHbie, uem ¢ies
ayer OXHAATH A1 cayuasi YHCTOrO g-Tuna cBs3H MO TyH-
ay. TIpeanoaaraercs, wro 9To CBs3aHO C CHJbHBIM CIHH-
opOHTAJIbHBIM p3anMoeiicTBHCM C ApYrHMH COCTOSIHHAMH
’II;‘./Q._":A;,/-_- 'ﬂ.‘l}l 403/2. B. M. KOBGZ!

L i



om ek 176 TX - 4950
/a2l

4 J1495. CnexTp MArHHTHOTO UMPKYJSIPHOro ANXpon3=
ma TaO B YCJOBHSIX MATPHYHOI H3O0JAUMH, The magnetic
circular dichroism  spectrum of matrix-isolated TaO.
Brittain Robert, Powell David, Kreglew-
ski Marek, Vala'Martin. «Chem. Phys.», 1980, 54;.

) Ne 1, 71—78 (aura.) i
Creresetfz B cnexkTpaJbHOM JHamnasoHe 300—850 HM npH T-pax:
14 u 24° K uccie0oBaHLl CIEKTPhl MOTJIOMIEHHS H MaruuT-
/107 ; HOTO IUPKYJSIPHOTO JHXPOH3Ma MOJCKYJ TaO, nsonupo--
BaHHBLIX B MaTpHlle TBEpAOro aproHa, W3 ananusa noay--
YEHHBIX . CIEKTPOB OTNpe/e/eHbl KBAHTOBHE YHCJA -TOJHBIX:
YIJIOBHX MOMEHTOB 14 BO3GYXKACHHBIX 3JeKTPOHHBIX C€O--
crTosnmii, Ha ocHOBaHMH aHajH3a TeMnepaTypHOil 3aBHCH-
MOCTH C-wreHa MATHHTHOTO  LHPKYJSPHOTO IHXpOH3Ma:
monock  morvolehHst 4503 HM  onpelleieHO 3HaUCHHE

PTG Y ®




g-baxtopa ocHosHoro SJICKTPOHHOTO COCTOAHHSA, OTaHyMe
' BKCNMEPHM. 3HaYeHHs &-(aktopa. or npegckasaHHoro Teo-|
' PETHYECKH NpHIHCaHO 3pdekTy cuabHOro CNHH-OPGHTaNB- |
HOro B3anmopeiictsus. OrMeueHa 3G }eKTHBHOCTD cos.\tecr-“
- HOrO NpHMEHEHHST MarHHTOOMTHY, CHEKTPOCKOMHA M MeTo- |
© Aa MAaTpHYHON H3OASUHH anq OTOKIECTBJICHHS BO3GYXK- !
.%emmx COCTOSTHHIT BBICOXOTEMNEePaTypHBIX MOJICKY.T. |

BON AT e il e i !
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129:; 251931f Fourier transform emission spectroscopy of TaO.
Ram, R. S.; Bernath, P. F. (Department of Chemistry, University of
/Arizona, Tucson, AZ 85721 USA). J. Mol. Spectrosc. 1998, 191(1), 125—
136 (Eng), Academic Press. The emission'spectrum of TaO, excited in
J, — JA a-Ta hollow cathode lamp, was obsd. at high resoln. using a Fourier—
1 transform spectrometer. In addn. to previously known transitions, a no.
é yz of new bands were identified and assigned as belonging to_2 new
l 07 electronic transitions: H2I1,,=X2A43, and K2dg,;—-X2A,5. A rotational
yj ~ /Jg anal. of the 0—0 and 0—1 bands of the H2I1,,,—X2A3, transition and of
the 0—1, 1-2, 0-0, 1-0, and 2—1 bands of the K2®5,-X2A3, transition |
was carried out, providing the following equil, consts. for the ground
X2A., state: w, = 1028.9060(15) cm~?, wx, = 3.58928(66) cm-?, B, =
0.4028973(139) cm~?, a, = 0.00185445(83) cm~?, and r, = 1.6873430-

@
CJh A99f Y, A




'(29) A. The principal mol. consts. for the H2[1y,, state 'are Top =
20,634.32758(40) cm~-?, B, = 0.3766867(31) cm~!, and ry, = 1.7450604-
(72) A, while the equil. consts. for the K2dy,, state are w, = 905.4549-
(15) em™?, wx, = 3.67601(64) cm=?, B, = 0.37965102(36) cm=!, a, =
0.00189370(21) cm™?, and r, = 1.7382343(8) A. Although the H2[1,,,
and K2®dyg, states were obsd. previously in-matrix isolation expts., the
work on these states is the 1st in the gas phase. (c) 1998 Academic
Press. ) ) . 2 :



F: TaO %’ /_10_9\5-:5: /j’ﬂg

P% 3
132:56396 Spectroscopy of TaO. Al-Khalili, A.;
Hallsten, U.; Launila, O. Department of Physics,

Stockholm University Stockholm S-11385, Swed.
J. Mol. Spectrosc., 198(2), 230-238 (English)
1999 Emission hands of TaO between 7000 and 28,000
cm-1 were recorded with FTS techniques wusing an
electrodeless 2450-MHz discharge and an online
monitoring MES spectrometer. Transitions involving
14 electronic substates combining with the X2.DELTA. |
ground state were analyzed. One of these states was |
not reported earlier. Three of these 14 states have I’
|
t
I

transitions to both sublevels of the ground state,
hence the ground state (a regular 2.DELTA. state)
parameters were not only improved, but the authors |

£.A7.2800, 32,



also for the 1st time applied a Hund's case (a)
description to it. In addn. to these states, two
addnl. states were analyzed from a previously
unreported band at ~10,000 cm-1; neither of these
states combines with either the ground state or with
the 14 excited states of this work. It was assumed
that a 2.SIGMA. state is involved in this transition.
An interesting feature in this work is a local
perturbation in the P' state. The term value
representation of the perturbation shows a deriv.-
like shape with normal (unperturbed) intensity
variation around the center of the perturbation. A
three-level interaction scheme was used to model this
perturbation.

.4
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P: 3 4 7 -{'

130:303395 Matrix-isolation infrared
spectroscopic studies on ablated Ppro from laser
ablation of Ta205 and Ta in ambient O2/Ar gas.

Chen, Mohua; Wa zhang, Luning; Yu, Min;
Qin, Qizong (Laser Chemistry Institute, Fudan Uni
200433, Peop. a). Chem. Phys., 242(1), 81-90
(English) 1999 Using matrix-isolation IR

spectroscopy, 532 nm pulsed laser ablation of
targets in  O2/Ar gas ambient was studied. The
major ablated products of oxides are the neutrals
TaO, Tal2, (02)Ta02, and the anions Ta0O2-, TaO3-,
TaO+, TaO2+ in minority. The obsd. IR absorptions
of these Ta-contg. oxi by DFT calcns. of

vibrational fundamentals. The formation reaction
chann products during the laser ablation process

were discussed.




F: TaO+
pP: 3

130:303395 Matrix-isolation infrared
spectroscopic studies on ablated pro from
laser ablation of Ta205 and Ta in ambient 02/Ar
gas. Chen, Mohua; Wa 2hang, Luning; Yu, Min;

Qin, Qizong (Laser Chemistry Institute, Fudan
uni 200433, Peop. a). Chem. Phys., 242(1),
81-90 (English) 1999 Using matrix-isolation
IR spectroscopy, 532 nm pulsed laser ablation
of targets in O02/Ar gas ambient was studied.
The major ablated products of oxides are the
neutrals TaO, Ta02, (02)Ta02, and the anions
Ta02-, Ta03-, TaO+, Ta02+ in minority. The
obsd. IR absorptions of these Ta-contg. oxi by

1999




—

DFT calcns. of vibrational fundamentals. Thef
formation reaction chann products during the laser!

ablation process were discussed. !




TqO Emission spectroscopy of two new 2603
systems of TaO AR

R. S. Ram and P. F. Bernath™, %, 2, b

Journal of Molecular Spectroscopy e
Volume 221, Issue 1, September 2003, Pages 7-12

The TaO molecule was inadvertently formed by exciting a mixture of TaClg vapor and He

in a microwave discharge lamp, and the spectra from the near infrared to the near
ultraviolet regions were recorded at high resolution using a Fourier transform
spectrometer. Two new bands observed near 23 520 and 25 010 cm1 have been
identified as 0-0 bands of two new electronic transitions. The lower state of these

transitions is the same as the lower state of a transition near 10 000 cm-1 recently seen
by Al-Khalili et al. [J. Mol. Spectrosc. 198 (1999) 230]. A combined fit of the lines of the
new transitions and those of the near infrared transition has provided an improved set of
spectroscopic constants. The nature of the new electronic transitions is not clear and we

have Consldered both the 2A5/2'2H3/2 and the 4]15/2"‘423/2- pOSSIbIlities.
. L B _ v




