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and Tls molecules. xJ. Phys. Chem.», 1965, 69, Ne 7,
2480—2483 (anrm) C
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* 9b730. Oueprus auccoumauun moaekyasl Tl, (ras).
Balducci Giovanni, Piacente Vicenzo.
Dissociation energy of the Tlp(g) molecule. «J. Chem.
Soc.. Chem. Commun.», 1980, Ne 24, 1287—1288 (auru.)
C nomouibio Macc-CneKTpoMeTpa, oGopyaoBaHHoro sdgdy-
3HOHHOIT sAuYciikoit Kuyacena B murtepsane T-p 1127—
1200 K nccneposannt rasogasuvie  p-uun Tl=2Tl (1),

%0 ' /l/ Tlo+Sb=TI+TISb (2) n Tl,+Sb,=2TISb (3). ITo 3-my
4 ywaxouy onpexcicibl AH% 3tux p-uuit. @yHKuHH cBo6oA-
/ /’ Hoit aHeprun Aas Tl, paccuHTaHBl IO MOJICK. NMOCTOSIHHBIM

r=276 A, w.=136 cv~!, g=1. C ucnosb3oBaHueM H3-
BCCTHLIX TepMOXuM. Beanynn u3 AH p-umit (1)—(3) no-
Jy4yeHO 3Haueune 3Heprum  gHccoumamun Tl 15,64
+4 xkaza/monas. Mamepen It nonusauun Tlp: 6,5+=0,5 3B.

@E ) < B. B. Yenux
X 1977 9



7t, W 709357 Jhp

\‘LJ J197. dHeprus AHCCOUHAUHH monex~nbl Tly B ra3oBoit
hase. Dissociation "energy of the Tly(g, moreeule. Bal-
ducci Giovanni, Piacente Vicenzo. «J. Chem.
. Soc. Chem. Commun.», 1980, Ne 24, 1287—1288 (aura.)
%y Macc-crneKTpoMeTpHY. crocoGoM H3yueHbl paBHOBecCHs B
rasopoit ase: Tle==2Tl; Tlp+Sb==TI+SbTl u Tlp+Sby=
=9TISb, ocyuecTBJeHHbEC B BLICOKOTCMIEPATYpHOIT sueii-
ke Knyncena. IMoayueH noTeHIHas  HOHH3AUMH (6,5%
+0,5 38) H SHEpPrus JHCCOUHALHH De=14,56%4 KKaJa/MOJb.
mosexyast  Th. . S : r

L. JGRS NS



l 94: 1276932z Dissociation energy of the thallium(g) melecule,
Balducei, Giovanni;  Piacente, Vicenzo (Inst. Chim., Fis., Univ.
Roma, 00185 Rowme, Italy). oJ. Chem. Sve., Chem. Commun,
1980, (210), 1287-8  (Kng). The Tlhig) wol. was identified by !
Knudsen cell mass spectrometry and its disseen. energy was |
measured from a study of the dissoen. of Tl:(g) and its reaction
with Sh(g) and Sh:(g) at 1127-1200 K. The av. value of 145

/ keal/mol found for the dissoen, energy agrecs with estd. values. _
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77 Onmier NN457- 198/

9 Ji113. 3neKTpoHHAs CTPYKTYpPa H KPHBbie JHCCOLMA-

A uun ocuosHoro cocrosHus Tl u Tlot, paccuutanubie Me-
-_— ;. TOLOM peNsiTHBHCTCKOro addextnsHoro norenunana. Elec- |
/8 7 tronic structure and dissociation curves for the ground
7 states of Tl, and Tl* from relativistic effective poten-
s~ tial calculations. Christiansen Phillip A, Pit-

zer Kenneth S. «J. Chem. Phys.», 1981, 74, Ne 2,

1162—1165 (aura.)
B npu6muxkennn CCIT ¢ yyeroM  cnui-opOHTaNBHOTO

o
[/ﬂ/ LiC i B3aHUMOMENCTBHA H C HCMOJb30oBaHHeM peratHB. 3ddek-
Ay, el X, e —— o . 2
i Bl THBHOTO MOTeHUHANa, NOCTDOGHHOTO HA OCHOBE AaTOMHBIX
LCITC; poaH, ¢-uuit Jupaka—®oxka  (nmompoGuee cm. P)K®us,

L . _,.,'Z, ..~ 1981, 21112), paccunTaHbl IIOTEHL.  KpPHBble COCTOSHHIt
el cl//;//c.r . Oy~ Ogt u 1y Mosdckyast Tlp n cocrosmmit 1/2, n 1/24
/./ Ao /;Z-- ¢l MoJeKyaspaoro—wona Izt rlaiigeno, uro Bce paccun-
L /¢ e TaHHble TOTeHL. KpuBble Tlp omucHBaIOT csiaGocBsi3aHHBLIE
! 0.60.285"% JQHCCOLHnpYlolHe cocTOosiHHA. PacueT 3THX cocrosiuuit Ge3
Ay 7.”2/7 ydeTa CHHH-OPOHTAJbHOrO B3aHMOJEHCTBHS, HO € COXpa-
SO o /f U s HenneM  OCTaNBHBIX  PedsTHB. 3(QEKTOB NPUBOAHT K He-
CKOJbKO OOJbLINM 3HAYEHHAM TJyOHHBI NMOTeHL. sM. B cBsi-

¢ /657//‘/9 3H C 9THM.IejaeTcsi BBLIBOJ O TOM, YTO cnabas CBfi3b 8



Tl, o0bschsieTcss HMEHHO CIHH-OP
cTien. Monexyaspubiit HoH T+ Gonee craGunen. Snep-
TEA JUICCOUHAURN 1 PIBHOBECHOE MexbALepHOE paccTos-
He CocTaBamOT cooTsercrenno 0,58 98 u 384 A and

cocrostiiist 1/2; n 0,06 98 n 3,50 A Anst COCTORHUA 1/24.
i - A. B. Toabuos

GuTaNbHBIM B3aHMOJCH-
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/f 18 B50. DJeKTpoHHOE CTpPOEHHE H KpPHBbHIE Auccouna=
’ UMK aasi OcHOBHMX cocrosinuit Tlp w Tlo+, paccqm;mn .

i s -

*‘ — e
/f f' PeNsATHBHCTCKHM MeTOROM  SdexkTHBHOrO moreHuuana.
2 Christiansen Phillip A, Pitzer Kenneth S.
-Electronic structure and dissociation curves for the gro-
und states of Tl, and Tly+ from relativistic effective
potential calculations. «J. Chem. Phys.», 1981, 74, Ne 2,.
. 1162—1165 (auru.)
(9 o - CHY ﬂt’//,'. PenstuBHCTCKHM MeTonOoM 3GdeKTHBHOrO  NOTEHUHaJa
(PM3I1) B pamkax cxeMpl ©—-cBsidn  («J. Chem.
L Phys.», 1980, 73, 5148) paccunurtansl NOTCHUHAJbHLIE KPH-
BHE H 3JCKTPOHHOE CTPOEHHE HH3IIHX 3JCKTPOHHHX CO-

‘/‘?z(}m,g’ crosunit Monexyas Tlp u nona Tlp+. B PMIII nanGonee

. Ba)KHble peJasTHBHCTCKHe 3ddexkTH, onpeaenseMble yp-HHeM

Jlupaka, YUHTHIBAJHCb BBeLCHHEM stpdexrusroro Ilr,

BHIYHCJACHHOTO € HCIOJb30BaHHEM  ATOMHBIX  BOJHOBBIX

¢-umit npubmixenus [upaxa—®Poka. HMs pesysbraTos

pacyeToB CJIEAYCT, HYTO OCHOBHBIM COCTOSTHHEM Tl* sB-

nsetcs 1/2;. PaBHOBecHOe MexbsiepHoc paccrosuue Re

H 3Heprus jauccousaumun De ans 3toro cocrtosnus cocra-

:7’ /ﬂf//y/g s 3,84 A n 0,58 3B coot. OCHOBHEIM  COCTOSIHHEM

i C 7 “ Tl KaK c/efyeT H3 pacucTos, SBJAACTCA Ou~. Cocrommgr




Og* 'u 1y, NiccOUMMpYIOUIHE HA HEATp. aTOMb, MO 3HCp-.
riu aexar B6au3n coctosuus Oy—. TloTenumaabibie KpH-.
Buie cocroaunii Ou—, Ogt H ly ABAAIOTCS OTTAaJKHBATEIb-
HBIMH 70 3nayenuii R=~3,5A BecbMa MNOJOTHMH MNpH 661b-:
wx snauenmsx MP. Boumsn 3uauenus R~3,5 A noreHuH-
anmpiast kpnpasi coctosuusi Ou= mMeeT caabbiii MHHHMYM.
Tounme 3uauennss De u Re B ocnosrom coctosmun Tl
B paMKax ICNOJb3YeMOro MpPHOMHMKEHHS HE M. 6. ycra-
_HOBJIEHBI, OJHAKO CHeJaH BBIBOJ, 4TO Tl, seasierca cnaGo
CBSI3aHHOII MOJIEKYJOif, a MaJoe 3HaueHue De onpenensier-
cs GOMLWON BEJHUHHON CMHH-OPGHTABLHOrO pacilenIcHHs
MeXay 6pjjo- n 6p3/p-CIHHOPAMH TaJIHS. H. A. Tonoas

LA mAvesee ees =TT
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V 94: 127700¢ kilectronie structure and dissociation curves
p

or the ground stated of diatomic thallium and dintomic
thallium(14) ion from relativistic effective potentin!
enleulations,  Christinnsen, Phillip A;  Pitzer, ‘Kenneth 8,
(Dep. Chews., Univ, California, Berkeley, CA 94720 USA). o
Cheni. Phys, 1981, 74(2), 11625 (Iing). The dissocn. curves,
for the ground states of 'T'l; and Tla* were caled. by a generalization.
of the mol. relativistic w-w coupling formnlism of Y. Leo‘et al.
(1980). Relativistic effects, as represented by the Dirac equation,
were introduced by using effective potentials generated from at
Dirac-Fock wave functions with a generalization of the improved
(-ff(sclivo-pntentinl formulation of C. et al. (1979). The ground
state of 112+ -is 1/2¢ with computed D.'and R. values of 0.58 ¢V
and 184 A, resp. For Tz, the ground state is 0. but the 04+ and

curves for these states are repulsive to ~3d.5 and then

%}W the 1. states are only slightly higher in energy; t}{m potentinl
v

CA LK TSN

essentially flat beyond that radius.  Although corrections for
correlation will increase D, somewhat, Tl2 is only weakly bound
in any of these states that dissoc. Lo normal atoms. The cause js ° :
undoubtedly related to the large spin-orbit splitting between the

6p1z2 and Gpayz Tl spinors. N R .
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ying states or
Christiansen, P. A.
otsdam, NY 13676 USA). J.

f 99: 1464545 Dissociation curves for nine low 1
diatomic thallium from REP CI calculations.
(Dep. Chem., Clarkson Coll. Technol., P
Chem. Phys. 1983, 79(6), 2928-1 (Eng). Dissocn, potential-energy
curves for 9 low lying states of Tl were caled. by using the
relativistic-effective-potential (REP) and CI techniques. The mol.
ground state is Ou- with a dissocn, energy of 0.16 eV. The Ot and 1,
states are ~(.1 eV higher in cnergy. The computed vibrational
frequencies for these states are well below values from the Tl

The dincrepancy between the present,
bend energy :d the value (0.63 eV) civen recent mass-spectrom
werk is due, §

' part, to the use of i.appropriate mol. parameters -
the mass-spestrometric anal, .

CAr983 99, n/8
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Z 3 143. KpHBHe RucCOUMALMHM NS JAEBATH HH3KOJeXKa-
z {x)mx cocrosiuf Tl, cornacho pacueram metrogom PAIN—KB,
/Dissociation curves for nine low lying states of Tl, from
REP CI calculations. Christiansen P. A. «J. Chem.

Phys.», 1983, 79, Ne 6, 2928—2931 (anra.)

, KpuBue notenu. 3Heprim  AeBATH  HH3KOJEKAIIHX
S7MIEKTPOHHHX COCTOSIHHA MOJEKYJAH TIz paccuHTaHH MeTo-
AOM peATHBHCTCKOro 3 dextupnoro mnotenunana (PIIT)
B .6a3Hce BaJeHTHHX OpGHTaJeft  CJ3TEPOBCKOrO THNA
ﬁﬂg/wm ﬂ”) [252p2d]. Koppensiunonuue . spdekTs yuYTeHH B paMkax

MHOTOCCHIJIOYHOTO MeTOAA B3aHMOLEACTBHA KOHGHrypauuit

> 2 (KB)., nocTpocHHHIX H3 KaHOHHY. peLeHHt yp-unit CCII.
‘,Zc/ 0 Z/‘VM YcTaHOBACHO, UTO OCHOBHHM  sBAseTCS cocTosHie Oy -,
; / XapakTepH3ayiolleecsi 3Hepruedi auccouHauun 0,16 3B, pan-
/Z(,"”Mﬂ{/( W/w{/mon cBsi3H 3,54 A u koneGaTesbHOM mocTostHHON 39 cm=!,
Ewe Gosee cnaGo cBsA3annl 1Ba HHIKHHX BO30YKIAEHHBIX

cocrosiiua 1y u Ogt. HenpouHocTb cBsisH o6bsichena Tew,

YTO HHTEHCHBHOE CNHH-OpPOHTa/NbHOE B3aHMOAEHCTBHe NMpH-
AaeT paspHXJAIOLIHA XapakTep BCEM MOJCKY/PHBIM CIH-

h./198Y, /8,73




HOPaM, (GOpPMHPYeMHM H3 CMHHOPOB OCHOBHHX COCTOSIHHil
faTomMoB. H3 HCCJICZIOBAHHHX COCTOSIHHAI TOJBKO COCTOSIHHE
Ou*, nexamee nHa 0,36 3B BHIule OCHOBHOTO, HMeeT 3Ha-
4HTe/bHYI0 3nepruio cBsisn (0,8 3B) oTHocHTeabHO cBoOero
Auccounaunoutoro ‘npeaena TI(2Py2) +TI(2Pss2). Pesynn-
TaTH PacyYeTOB HCKJIOYAIOT BO3MOXKHOCTb OOLICNPHHATOrO
OTOXKAECTBJICHHS 3KCINEPHMEHTAJNbHO Ha6J10aeMOro COCTOS-
HHS ¢ KoJebaresbHofi moctostHHOA 136 cM—! ¢ OCHOBHHIM
cocrosnneM. OTMeueHo, 4TO yBeJHuUeHHe MeXbALEPHOrO
PaccTOsiHESI CONPOBOXKAAETCA NEpPexoaoM oT A—S K 0—o-
CXeMe CBSI3H YIJIOBHIX MOMEHTOB. A. B. 3aituesckuit

= £
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4 B1045. TloTeHuHaJbHbIC KPHBBIE AJs1 JEBATH HH3KO-
Jexamux cocrosHuit Tly, paccumrannsie meropmom PO —'
KB. Dissociation curves ior nine low lying states of Tl
from REP CI calculations. Shristiansen P. A. «J.:
Chem. Phys.», 1983, 79, Ne 6, 2928—2931 (anra.)

B npuGamKeHHH pPeNsSTHBHCTCKOrO 3()(GEKTHBHOrO IOTEH-
unana (P3II) c GasucoM BaneTHHX OpGHTaleil CA3TepOB-
ckoro THna [2s2p2d] paccuHTaHH NOTEHUHANbHBHIE KDPHBHE
AEBSITH HH3KOJICKALINX 3JNCKTPOHHBIX COCTOSIHHI MOJEKY-

vé( /} ﬁ ! asl Tlo. Koppensu. 3¢)du)exm YUTeHH B paMKax - MeToAa
) ) KOH(QHrypal. B3alIMOZCHCTBHS ¢ HECKOJBKHMH HCXOMHBIMH
KoHdHurypamuaMu B 6asHce KaHOHHY. opGuTanelf, paccuH-

TanHbIX MeTonoM CCII. YcTaHOBAEGHO, YTO OCHOBHBIM COCTO-

anueM Tl sBasercs cocrostune Oy— ¢ 3Heprueil aHccomua-

unn D,=0,16 3B, R,=3,54 A u ©.=39 cM-!. IBa HHX-

X.198Y, 19 vl



HHX BO30Y:KAEHHBIX cocTosiiusg ly H Ogt aBasiorTcs eule
Gosiee caabGo cpsizanHbiMu, Takas cnabas cBasp HauGoJee
HH3KOJIEXKALIHX COCTOsIHHII OOGbSICHEHA CHJBHHM CMHH-Op-
O6HT. B3aHMoAeliCTBHEM, OOCYCJOBJHBAIOLHM  Pa3pHXJIsiiO-
LWHii XapakTep MOJCK. CIHHOPOB, 00pa3oBaHHBIX H3 CIH-
HOpOB OcHOBHoOro cocrostnust atomos Tl M3 Bcex mccaeno-
BaHHHIX COCTOSIHHII TOJbKO coctosHHe Oyt, Jexaulee Ha
0,36 3B Bbime OCHOBHOTO, HMCET 3HAYHT. HEPTHIO AHCCO-
unauun (0,8 3B) na TI(®Py/2) +T1(*P32). Cnenan BHBOA,
4yTO yacToTa KoJe6GaHHil K OCHOBHOMY COCTOSIHHIO MOJICKV-
Jbl, He MoxeT ObITb OTHECEHA HH K OJHOMY H3 HCCJCHO-
BaHHHX COCTOSTHHIT, H. A. Tomnoas
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V4 /988
DZ‘ * 22 B4342.  Onroranbpanuueckas CNEKTPOCKOMHS ABYX-
¢oronnoit auccounaunn Tl; npu 532 Hm c obpasosanuem
GOJbWOM HHBEPCHH 3aCEJEHHOCTEH MEXAY  COCTOAHHAMH

TI(7%S)/2) n TI(6%Py;2). Optogalvanic spectroscopy of two-

photon dissociation of Tl, at 532 nm producing large po-

pulation inversion between T1(72S;/;) and (62P3;,) states.

Naqvi Athar S. «J. Chem. Phys.», 1985, 82, Ne 5,

2217—2222 (anra.)

Ilapni Tl; B kioBeTe, Harperoit” 1o 700 K, noasepraiau

e ILHCCOUMAMHA TOA JAefCTBHEM HMMYJAbCHOTrO cBeTa 532 HM
@WL,//% 2-fi TapMOHHKH Jla3epa Ha aJIOMOHTTPHEBOM rpaHare C He-
ofuMOM nyTteM AByxdoTonHoro Bo36yxaeHus Tlp H3 OCHOB-
HOro coctosiiisi Oz B OTTAJKHBAT. COCTOsiHMe, CBA3aHHOE C

atoMHbIMH cocTosiHuaMu T1(72S) +TI1(62P,,2). OTHOCHT. 3a-
CeJICHHOCTH COCTOSIHHA aTOMHBIX MPOJAYKTOB 30HAHPOBAJH

NpH TNOMOUIH TNepecTpaHBaeMOro Jasepa Ha KpacHteje B

obnacti 4520—5020 A, K-phiit npu ABYX(OTOHHOM TmOrJO-
mcumxﬂnoaﬁymian HX B H3BeCTHLle aTOMHBle PHAGECProB-

X. /986, /9, ¥ A%



CKHE COCTOSIHHS C TOCJel. ACTeKTHPOBAHHEM HOHOB, BO3-
HHK3IOWHX TNPH CTOJKHOBHT. HOHH3aLHH 3THX pHAGEprosc-
KuX coctosuuii. TTokasako, uto B meps. mpouecce (GOTOAHC-
‘counaunn atombr TI(6°Ps/;) He oGpasyioTcsi BooOuwe, T. €.
B 3toM npouecce xpocruractcss 100%-nast umBepcHs 3ace-
Jennocreit cocrosinnit TI1(72S1/2) u T1(6%Ps/). OGpasoBaHue
TI(6%P;/2) BO3MOXKHO JHIWL B TNOCJACA. BTOp. NpolecCax.
[Mokasano, uto ¢oroaHcCOUHATHBHBI nepexon 00ycJOBJeH
npeHCCOLHalHell BEPXHEro CBS3aHHOIO COCTOSIHHSI, K-poe
nepeceKaeTcss ¢ OTTAJKHBAT. COCTOSIHHEM, KOPPEJIHPYIOLIHM
¢ TI(7%S)/2) B o6G.aacTu GOJbIIHX MEXKDbSACPHHIX PacCTOsi-’
HHil. - - B. E. Ckypar

A0,
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) i) 77 <;7/ /L 7.
/G on 57087 1995
124: 70254;) Electronic spectrum of TI, S;@ngassinéer. A Bondy-
bey, V. E. (TU Muenchen, Institut fuer Physikalische und Theoretische
‘Chemie, 85747 Garching, Germany). J. Chem. Phys. 1995, 103(24), !
10804—-05.(Eng). The first fairly .unambiguous observations of the Tl, |
electronic spectrum are reported. The use of low current, self—igniting
discharge sputtering resulted in the observation of at least two electronic -
transitions of Tl, and their possible assignment and origin are discussed.
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1126:297865d All-electron X, self—consistent—field calculations'
; of relativistic effects in the molecular properties of Tl,, Pb,, and
' Biz molecules. Bastug, T.; Rashid, K.; Sepp, W.—D.; Kolb, D.; Fricke,
B. (Fachbereich Physik, Universitaet Kassel, D—-34109 Kassel, Ger-
many). Phys. Rev. A: At., Mol., Opt. Phys. 1997, 55(3), 1760—1764 (Eng),
American Physical Society. Relativistic effects in the binding energy,
the bond length, and vibrational frequencies of ground—state potential—,
energy curves are investigated for Tl,, Pb,, and Bi, by performing
relativistic and nonrelativistic all-electron Dirac—Fock—Slater X, cal-
cns. Wave functions from numerical solns. of Dirac(Hartree)—Fock—
Slater equations for atoms are taken as basis sets. A variationally,
consistent approxn. for the direct Coulomb potential has been used for.
\efficiently obtaining accurate potential energy curves. Our calens.!
‘confirm that the spin—orbit effect weakens the binding of the 6p—
element mols. Tl,, Pb,, and Bi,." B
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130: 86369q Low-lying states of Tl, calculated by the configura- |
tion interaction methods based upon relativistic effective core
potentials and two—component spinors. Kim, Myeong Cheol; Lee,

‘Hyo-Sug; Lee, Yoon Sup; Lee, Sang Yeon (Department of Chemistry
:and Center for Molecular Science, KAIST, Tacjon, 305—701 S. Korea). '
\J. Chem. Phys. 1998,-109(21), 9384~9390 (Eng), American Institute of

Physics. We have modified a Dirac—Fock program package, MOLFDIR
[L. Visscher et al., Comput. Phys. Commun. 81, 120 (1994), to perform .
two—component mol. spinor calens. based upon the relativistic effective
core potentials (REPs) incorporating effective spin—orbit operators. The
modified MOLFDIR can be used to perform two—component REP calcns.
instead of four—component all—electron calcns. at various levels of theory
including the CI level. As a test case for the multireference CI methods,
the low—lying states of Tl are caled. with the two—component CI method
and the more conventional spin—orbit CI method. Results indicate that
the two—component method has some advantages in describing the
ground state of Tl, while excited states are similarly described by both
methods.
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133:35464 On the ground-state spectroscopic
constants of T12. Han, Young-Kyu; Hirao, Kimihiko

Graduate School of Engineerng, Department of
Applied Chemistry, The University of Tokyo Hongo,
Tokyo 113-8656, Japan J. Chem. Phys., 112(21), 9353-
9355 (En%lish)_ZOOO.Lj.u_——»5v~ — —e
The ground-state Re, .omega.e, and De of Tl12 are
evaluated using the multireference Kramers' restricted
CI method with relativistic effective core potential and’
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spin-orbit operators. The best computed (estd.)
values are 3.11 (3.05) A, 75(79) cm-1, and 0.34
(0.38) eV. These results are in accordance with
the Raman exptl. data of 3.0 A, 78 cm-1, and 0.43
.+-. 0.04 ev(DO) for Re, .omega.e, and De, resp.
The relevant treatment for nondynamic correlations
is necessary to obtain reliable spectroscopic
consts., although the spin-orbit operators are
introduced from the Hartree-Fock stage.
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