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The band spectrum of TIH. T. Larsson and H. Neuhaus. lq63
Arkiv Fysik 23, 461-9(1963)(in English).  Four new bands were
found in the spectrum of TIH in the region 42104300 A..
i Through rotational analysi$, 3 of these were identified as the!
:(0,0), (1,0), and (2,0) bands assigned to the electronic state transi-
ition I — X1Z+, while the 4th was ascribed to a transition between’

Q@ = 2 and the lower state of the mol. based on a perturbation
between the levels I, v = 1l and @ = 2, v = 0. Rotational[
consts. were evaluated for both lower and upper states; the valusAl-—
for the latter are considered uncertain, owing to the perturbation |
{and the extremely small no. of lines. The fewness of the lines is —\—
explained by assuming that the potential curve corresponding to

| the at. states *P3,3(T1) + 2Sy2(H), which give rise to the upper__ ~> _
electronic states of these bands, is very shallow. The energy of Q
the dissocn. limit belonging to these at. states was taken as |
approx. that of the highest observed level (rotational quantum
no. J = 6in MI, v = 1), and the dissocn. energy of the ground
state in TIH was caled. as Dy’ = 15,927 cm.™? No hyperﬁne"‘&:‘
structure was observed in-TIH. The multiplet splittings in the

1 electronic states (or equiv.) of all the B-group hydrides and the Q)
corresponding at. doublet splittings and the mol. to at. splitting

ratios are tabulated. Radko C. Chudacek .———-

I 3 “w
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4B86. O nomocarom cnektpe TIH. Larsson T., /{}{“)
T(’ Neuhaus H. On the band spectrum of TIH. «Arkiv:
fys>, 1963, 23, Ne 5, 461—469 (anra.)
_' I'Ionyqexi CNEKTP morJouenns B o6aactn 4210—4300 A c
%‘\«\‘E e lnncnepeneit 2,17 uu/A TIH, Bo3Gyskaenoro s rpaguroBoit,
u—g 'prGKC, copepxKaweit meraamny. TI-u marperoit po 1150° (
____ B meun Kuura B artmocepe uncroro Ha. Cnextp cocTouT! "
) H3 4 moJoC C KpacHLIM OTTeHenueM, cojepxamux P-, Q-
.q%_v ' R-BeTBi. 3 mosoch! oTiecenn x mepexogaM 0—0, 1—0 u! [
Q 12—0 cucremnt 'I—X'Z+, a uersepras — k' nepexoay 0—0,
—_— %cuc-remm 32 (c)—X1Z+. Oas Bcex Tpex COCTOSHHIY onpe--b’\—-
" ReneHbl BpawaTesbHble noctostHuble. Mccnemonanusr Bosmy-i
= —\—WIeHHT B BEPXHHX COCTOSTHHAX HAGIIONABIUNXCS CHCTEM,— <9 -
\;nponenena KOppeJsiuusl 3THX COCTOSIHHII C aTOMHLIMH CO-

_-‘ T “CTOSHHAMH W BbluHCJAeHA 3ueprua auccouwnawnn TIH =~
Do"=15927 cu—1, 06 -l
OCHOBHOM cocTOssHHH Dy cm—i, cyxKpmenbt npu-l
- YHHBI OTCYTCTBHS CBEDXTOHKONl CTPYKTYpHl B cmexkTpe. &
'_§_- U - ) (0 (v (¢:1i




12 1228.  Monocarwit cmektp TIH. Larsson T., /%3
.Neuhaus H. On the band spectrum of TIH:«Arkiv fys.», -
19637237 Ne 5, 461—469 (amrs.) .

Ha  nudpakumonnom  cnektporpade ¢  micnepcieir

T

[y

0

™

2,17 su/A nonyuenst cnekTpsl nmorsowieHis mosekyaer TIH,”
oGpasoBannoit B neun Knura, comep:xaweil merannny. Tl

_..B atmoctepe Hp npu 1150°C. B o6aacTi 4200—4300 A ...

v

\

o

. X10-2% D,=0,60-10-2 u By=1,53, Dy=0,35-10~2. Benencraie

i

Haiilenbl  NPOAHANH3HPOBAHM! YeTHIpe HOBHIE MOJOCHL. Tpuf .

.2M3 HHX HAeHTH(HUKpOBank Kak nosocet (0,0), (1,0) m.—=a]-.
(2,0) nepexona ‘IT—X’S+, uverBepTast oTnecena K nepexoay |
MEXJly COCTOAHHAMI ¢ Q=2 1t OCHOBHBIM. Jl/151 Bcex cOCTOSI-.. .

“umit 2+, /II 1 Q=2 onpefesiensl COOTBETCTBEHHO crenyio-. M
LiHe BpaulaTeJbHble KOHCTAaHTHl (B cm~!): By=4,726; . ..

TDo=254- 10~ Bo=2,030; B,=184 By=07; Do—027%

BO3MYLIEHHIT H MaJOro YHCJa JIMHHI 3HAYeHHA IS Bepx- |
HIX YpOBHell He0CTaToOuHO TOuKH. [IpHBenena cxema smep-. - qy._.
“retnd, yposueit Mosiekyast TIH 1 HX Koppensiuus ¢ aToMHbI- Q\
MIf COCTOSIHHSIMH. [l OCHOBHOrO COCTOSIHHSI MOMy4eH AiiC-. Q .
‘couHauHonnuit npedea 15927 cu—!. Conocrap/ensl cnekTpsi
|TIH u apyrux ruapuzos rpynnst B. CBepXTOHKasi CTPYKTY-.
pa B cnektpe TIH ne oGnapyxeHa. ®. OprentGepr
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1 B80. O Bosmywennsx B cnekrpax TIH u TID. Lars-,
~s0nTor, Neuhaus Hinrek On“The pérturbations in®
the spectra of TIH and TID. «Arkiv fys.», 1966, 31, Ne 4,
299—305 (anra.) v i

B cnextpe nornowennst TID ne nafigen sanpeieHHui me- |
pexoxa 3m.—X’m+, pamec maGmomaBuiniics B cnektpe TIH.!
Hp. oranune cnektpa TID ot cnekrtpa TIH 3akmouaercs B
orcyrcriit noJocsl 0,0, cBasanuoii ¢ nepexogoy ‘ni—X’/S+, !
uTO OGBLACHAIOT HaJHyleM BO3MYLUEHIIsl, BHI3BIBAEMOro mpe-
Aduccounauneil Tuna ¢~ no Maannkeny. Pacematpupaerces !
BO3MOXKHOE BJHSIHHE TNpeaucColHalii 1a Gojee BLICOKHE;
KoneGarenbubie ypopun ‘si-coctosmns. . C. XpHcreHko |
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‘'_. ° _ On the perturbations in the spectra of TIH and TID. _Tor,

i K Larsson and Hinrek Newhaus (Univ. Stockholm). Arkiy

aly, (’.) 'Fysik.31(21), 299-805(1966)(Eng). The 'II-X’Z* transition in’
'[ & /I" - TID, the shape of the 3II, potential curve, and perturbations in the’
e S ‘Il state are discussed. A search for the forbidden 3IM~X'It

transition (previously observed in TIH) in TID resulted in the
1y finding of another perturbation of the ‘I state of this mol. This'-
L s - LiAL new perturbation is interpreted as causing a predissocn. of Mulli-
- . ken’stypec=, .. ... __. RobertWw. Rine}]a,rt,,HS_r, ’
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\{20181. O BO3MYyWEHHAX B cnektpax TIH H TID.

"Larsson Tor, Neuhaus Hinre k. On the pertur- -
‘bations in the spectra of TIH and TID. «Arkiv fys.», 1966,
-31, Ne 4, 299—305 (anra.)

Uccnenopan cnextp norsowenis TID- (4000—5000 A).
TToka3aHo, YTO B OTJIHUHC OT CMEKTPa TIH B cnektpe TID
3anpelleHnblii  Nepexox 3[I,—XIII+ -~me— nabaioaaeTcs.
B cnextpe TID Takke OTCyTCTBYeT nonoca (0,0)-nepexona

1[]—X'S+. [TosiBaerie 3THX MOJOC B CMEKTPAX TIH o6bsic-

HeHO BO3MYyIICHIEN, DBbI3bIBAEMBIM TIPS olyHauie THMA:
c— no. Maamukeny. C. XpHCTEHKO:
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: 130942 Potential energy curves and dissociation energies of
< | diatomic hydrides of gallium and thallium. Nair, K. P. R.;
Amma, R. Ammini (Dep. Spectrosc., Banaras Hindu - Univ.,
Varanasi, India). " Indian J. Pure Appl. Phys. 1972, 10(2), 93-5 |

.
(Eng). The dissocn. energies of diat. hydrides of Ga and Tl were
((b 0) computed by fiting empirical potential functions to the exptl.

potential-energy curves of the mols. The Lippincott 3-param- :
eter function and the Szoeke and Baitz electronegativity potential
functions were used for this purpose. The estd. dissocn. energies
\cgmpagg 2 well with the values caled. by other methods. s
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Dongre M B On the applioation of
’the method for‘ the rapid computation of
~true potenital energy curve of’ certain
-diatomic moleoulee "Indian J. Phys, "y
| 1976, 50, ¥ 3, 09415 ““""
| % '---r,cw //’(' #-’; /// SR
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1 8 121, daektponnas crpyktypa TIH B ocHosuoMm
COCTOSIHHH M0 RAHHLIM PEJIATHBHCTCKUX—PATICTOB B MHOLO-
/xoudurypaunonnom npubamxennn CCIH. Electronic struc- |
Jure for the ground state of TIH from relativistic multi-
fepnfiguration SCF  calculations. Christiansen |
]fhillip A, Pitzer Kenneth S, «J. Chem. Phys.»,
B S Bt ',&1980, 73, Ne 10, 5160—5163 (aur..)
Yl te e /" PaccunTaHa MOTeHN. KPHBAs (1N OCHOBHOTO COCTOSHHS
7L Z}/’,L“,( , smonekynsr TIH. Pacuern nposoammics B paMKax wmertoja
T .. ©—-CBAI3H B PENATHB. NPHOIMMKEHHH; HCMOMB3OBANCH pe-
Flresc ltcr MsrnreTekuit o dexTHBHHI noTeHunan («J. Chem. Phys.», '
w4 1979, 71, 4445). YueT Koppens UOHHHX 3bdeKToB ocy-
UIECTBJIAJICS MYyTeM MPOBEEHHSA DPacieToB B MHOTOKOH(H-
il rypau. npubmixennun CCIT (yautmBanocs mo 5 xoudury-
Vo sy s paunit). IToaydyeHe: crepylomue 3HAYeHHS CNEXTPOCKOMH.
' TOCTOSIHHHX (B CKOGKaX — 3KCNepHM. 3HaueHHs): R, (A)=
=I1,96 (1,87), D, (3B)=1,66 (1,97) w* cm—1=1330
(13912. 0-Cesase TIH sBasiercs = caerka  WOHHOR
(TI+%3H-%3). PesynbraTer paneoit paGoTH 3aMeTHO Jyu-
¢ /gd) / A/ g We COrMacyloTcst C SKCNepHM. JaHHHIMH, UeM NOTydeHHbe
! B DAaHHHX HCCJIEIOBAHHSAX. B. WU. BapaHoBCKHIL

<




; prinkee 117725 7249

, ') 12 546.  DaekTpoHHast CTPYKTYpa OCHOBHOrO COCTOSI-
T/// ;HHL:?_H:! PEJIATHBUCTCKHX PacyeToB MHOrOKOH(Hrypa-
- UK M meronom CCII. Christiansen Phillip A,
Pitzer Kenneth S. Electronic structure for the groud -

state of TIH from relativistic multiconfiguration SCF i

calculations. «J. Chem. Phys.», 1980, 73, Ne 10, 5160—

5163 (aura.)

B oGaactin Mexwaaepubix paccrosiunii or 3 0 15 ar. ex. |
- s =/ ¢s-»,~ PacCuHTaHa NOTeHUHaJbHAst KPHBAsi OCHOBHOTO COCTOSIHHSI '
of s lr v/*<% * Moaekyau - TIH. Hcnosabsosan (opManH3M pCJASTHBHCTKOrO
Fe 70 0% »~  30bextusnoro notenunana (eM. «J. Chem. Phys.», 1980,
Cieldcy . 73, 360), B K-pblit BBeAEHHI - CJC. YCOBEpPLIEHCTBOBAHHSI.
B paMkax pesnsiTHBHCTCKOIl o—a-CBsI3H npubanxcuue CCII

3aMcHCHO Ha MHorokoudurypau. merox CCIT (MK CCII).

SpdekTupnLlit KoTeHuwan THna Gumnnca — Kaefinmana

3aMeHeH Ha MOTCHIHAJ 3aMOPOJKCHHOrO 0CTOBa. Mcnodb3o-

BaH Ga3HCHBIT HAa6Op CJCHTEPOBCKHX (-LHil, GJAM3KHI No

Kau-By K JIByXSKCIOHCHTHOMY C y4eTOM NOJsipH3al. opG-

Tasell. ConocraB/eHbl pe3yJbTaTh pacueToB c OJHO KOH-

¢urypauumeit (Meton CCIT), ¢ ABYMSl H NATbIO KOHMHIVDA-

XSO,




. . w i - L
) Onpeneaeiig " comocrapjeys; c
3 b aBHOBeCHOE ey,

HHe, shepr

SACPHOE Paccrog- -
U pHccounaryy H ocHOBHag 74CToTa Kopefa.
HHiL. C nnrmxercpmmanmo;"r BOJIHOBOj k-1
Bozures 850, 3Kcnepny

Helg Bocnponz.
1. SHepriy Alcconnanyy, Haﬁzzcno, !
4TO CBsI3b B Mo,

JIEKYJIe siBasieTes cnaGo HOHHOIT ¢ HeGOoJpb- .
WHM  cMemwenue

opoay.
M OTpHL. sapsma k pog e Hemyxiny

JCTO.
oM
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7—-5 . 3 Lorzreella 7 77 23 7950
' 94: 20744q Elcctronic structure for the ground state of
thallium(l) hydride from relativistic multiconfiguration

SCI calculations. Christiansen, Phillip A.; Pitzer, Kenneth S. -

(Dep. Chem., Univ, California, Berkeley, CA 94720 USA). J.
Chem. Phys. 1980, 73(10), 5160-3 (Eng). The dissocn. curve

/‘;‘,/ LK for the ground state of TIH was computed using a relativistic |
£ 7 w«-w coupling formalism. The relativistic eficcts represented by -

gene;}atcd from uti Di&gc—l_?ock wave fuxllctz:oxxs b{ a generalization
2] 2,77 of the improved effective potentia ormulation of P, A,
//LL/;/“/‘Q{' Christiansen, et al., (1979). The multiconfiguration SCF

treatment uscd is a generalization of the 2-component mol.

/[L&il_’/"— the Dirac equation were introduced using effective potentials
/

77 —¢/f ligspinor formalism of Y..S. Lee, et al, (1978). ° With a5
configuration wave function approx. $5% of the exptl, dissocn.energy

was obtained, The bond is principally ¢ in form, despite the

large spin-ordit splitting in at. TI. The bond appears to be !
?}Xightly ionic (TI*H-) with about 0.3 extra electron charge on the

(7. 7B 95 0
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:L/ 8 1122. H3meHeHHe KOBaNEHTHON CBS3H B COeLHHEHHAX

TAXEJBIX 3JEMEHTOB BCJEJCTBHE PENSTHBHCTCKAX 9ddex-

toB, Pacuernt TIH. Relativistic modifications of covalent

onding in heavy elements. Calculations for TIH. Pit-

zer Kenneth S, Cchristiansen Phillip A..

«Chem. Phys. Lett», 1981, 77, Ne 3, 589—592 (anurur.)

/ o T B muorokondurypannonnom npubanxennn CCIT pac-
/~ < et LY cquraner norenm. xpuewe. TIH. PacueTw MPOBOAAIICH Me-
220 /;:(,’ﬁé{ { Ton0M 3pHexTABNOTD NOTEHINANA B JBOIHOM SKCMOHEHL,
sof .. s ., 0asuce B Tpex BapHaHTaX: a) 6e3 yuera Bkmaga KoMm-
S/ LS. nonenTH P3sz; 6) C BapHau. Y4YeToM 3TOro BKJafZa H
7 B) ANt <HOPMaJbHOMN» O-CBS3H C HCKJIOYEHHEM CIHH-Op-

GHTa/LHOrO B3aUMOJCHCTBHA, HO COXPaHEHHEM OCTAJBLHBIX -

RTSv ‘peasituB. 3pdekToB. B cayyae a) suepris cBs3u cocran-
WaE T asiet ~1/3 ot moayuenHoit B ciywae B) u ~1/2 oT moay-
yeHnoit B cayuae 6). PacueTw TOKasblBalOT, 4TO <«OPTO-

POHa/IbHAasl TPHMJIETHAS CBH3b (Pyi}er N. C. «Chem. Phys.!
Let.», 1980, 73, 385) gaer JHIb HEe3HAYHTENbHBIH BKJAAK
B CBSI3bIBaHHe. 24 o 0. B. Cusosa

. 198/ NV §



Ot 110249 77

7—(} / f 13 B28. PenaTHBMCTCKHE MOAHGHKAUMH  KOBAJEHTHOM
/ / CBSI3M B TSOKEAbIX onementax. Pacuernl pas TIH.  Pit-
zer Kenneth S, Christidmsenm  PHhillip A..

Relativistic modifications of covalent bonding in heavy:
elements. Calculations for TIH. «Chem. Phys. Lett>,

1981, 77, Ne 3, 589—592 (aura.)
B paMKax peJsiTHBHCTCKOrO MHOTOKOH(Erypal. MeToAa
CCIT ¢ yyeTroM @—@-CBSI3H H HCMO/L30BaHHEM MNpPHOMHIKE-
Hitst 3¢ PeKTHBHOrO PeJATHBHCTCKOrO OCTOBHOrO IlT paccuu-
A7 n TaHa NMOTEHUHAJbHASI KPHBAs OCHOBHOTO COCTOSIHHS MOJIC-
‘ kyas TIH. Pacuerhl MPOBOAMJHCbL C YYETOM BO3MOZKHOrO
,4,[ A NPOMOTHPOBaHHsT 3JeKTpola C BaJCHTHOI pi/e-opGuTanu
o Ha pal2-opGuTais Tl " (paccmatpiBaeTcsi OAHH BAJEHTHBIH
/ﬁﬁzfdzﬁf;??f. 3 pensTHBHCTCKHIT p-3JieKTpol), Ge3 ydyera 3TOr0 MpOMOTHPO-
.y, - \BAHHA M NPH HCKJIOUCHIIl H3 PaccMOTPEHIL CIHH-OpOH-
/W«[z{ e TaJbHOTO pAaClIeNVIEHHst py/z—Par2. B Tocaeanem ciyuae’
/ OKa3bIBaeTCsl BO3MOXKHBIM NOCTPONTb <«HOPMaJabHYIO» O-
cpsiab Mexay. atromamu Tl u H. PesyabraTet  pacueroB

DA



npoanaJu3upoBatibl ¢ yyeroMm Mueuua Ilaiimepa “(«Chem>™
Phys. Lett.», 1980, 73, 385) o Tom, utQ mpu yuere peis-.
THBHCTCKHX 20 (EKTOB B TsZKeJIOM aTOMe pj/z-CIIHHOD HMEET
G- H T-KOMIOHEHTHI, H 7(-KOMIIOHCHTA pj/2-CIHHOPA MOXKET
p3anMozeficTBoBaTh ¢ atomaMd H, o6pa3ys «OpTOroHaJn-
nylo Tpumaernyio csssb» (OTC). Maunnie pacueros TIH,-
a TakKe anaJK3 JHT. RAHHBIX IO THAPHAAM TSKeJbX srg‘ff.,.
MEHTOB NOKa3aJH, UTO B XHMHYCCKH HHTEPCCHBIX CJYqanX
¢ ns?-oGostoukoii OTC (mompexn BuiBoay [Ilaiimepa)  sBS
asiercst BechMa cna6uiy B3anmoneiictsiem. Cpsisb B TIH(.
H3MEHsIeTCSl' PH  yyeTe peaATHBUCTCKHX 3((EeKTOB, BK/IO-
yas CyUeCTBCHHYIO BEJIHUNHY 3HEpriH, HCOOXOAHMYIO AJs
NPOMOTHPOBAIH H3 Pyjo- B pafo-BasleHTHYI0 opGutain Tl, i
oanako OTC npu 3THX H3MCHEHHSIX CBSAZH SIBJAETCS MaJo;
. cyuiecTBenibM  3pdekToM. © H. A, Tonoaxs



94: 90775z Relativistic modifications of covalent bonding

in heavy elements. Calculations for thallium hydride.

Pitzer, Kenneth S.; Christiansen, Phillip A. (Dep. Chem., Univ.

California, Berkeley, CA 94720 USA).- Chem. Phys. Lett. 1981,

717(3), 589-92 (Eng). To det. whether the orthogonal triplet

W bond proposed by N.C. Pyper (1980) ,is an important factor in

the bonding of H to a very heavy efement with a single Py .

//W valence electron, dissocn. curves for TIH were caled. by using -
/ fully relativistic quantum methods. The present results and

//Wg‘ literature information indicate that the orthogonal triplet '

interaction makes no significant contribution to bonding.

-——
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11 O115. HesMnupuueckHe PENSITHBHCTCKHE  PacyeTbl
MOJICKYJIAPHON CTPYKTYPBI- C YYETOM KOH(HIYpPaUHOHHOTO.
p3aumofeiictBua ¢ npumenenwem k_TIH. Relativistic ab;
initio molecular structure calculations including configu-
ration interaction with application to six states of TIH.
Christiansen Phillip A, Balasubramani-
an K, Pitzer Ken(ncth‘s-. «J. Chem. Phys.», 1982,

/ N4 76, Ne 10, 5087—5092 (amur.a.) .
/}Q (/léﬂl—- IMpensoxken METOA pacueTa 3JMCKTPOHHON CTPYKTYPHI MO-
JeKyJ € Y4YeTOM  CNHH-OPGHTAJbLHOrO B3aHMOMCHCTBHS
M(/Lﬂ/l 3 Cii - (COB) H 3JCKTPOHHOI KYJIOHOBCKOI KOppensiuHH, Bbiumc-
tf M JHTEJAbHAs NMpolefypa 3TOro METOAA BKJIOYaeT cJeaylollne
> e 1 stanbl; pacyetr BekTopoB MO c 1cnosmb3oBanHeM ycpen-
071, j L{’Z /LL HEHHOTO MO CHHHY PeJSTHBHCTCKOro 3(dQeKTHBHOrO moTeli-
. uxana - (P3I1); npeoGpa3oBanne HHTErPaJioB; pacuct MaT-
pHunbix snementoB onepatopa COB, npeicraBnennoro B
BHIE Pa3HOCTH TOYHOro M ycpedHennoro no cnuuy P3IT,

R. /942, ﬁ, w1



nmocTpoenHe  MaTpHUL  KoHHrypal.  B3aHMOAEIICTBHS,
caoxenne ee ¢ marpuueii COB n auaromaiamsauust no.y-
YaCeMoif KOMIJICKCHON 3pMHTOBOJT MaTpHubl. Ilposeien pac-
YCT HH3KOJEXKAWHX 3JCKTpoHHLIX coctosinft TIH. Ocron
(1,2,35,2,3p) TI cunTancsi 3aMOPOKCHIDLIM; JJsi  ONHCAHHS
BaJIGHTIIOTO MOANPOCTPANCTBA HCMOJb30BAJCH ABYX3KCNO-
HCHTHBIT Ga3Hc ACMCTBHTEJBHBIX CJA3TCPOBCKHX opGiTaleit.
TTocTpocHnl _NOTCHIL. KPHBLIC, ONDECJCHL _CNCKTPOCKOMHY.
NOCTOSIIHBIC 1 9HCPTHH HCCKOJLKHX 3JCKTPOHHLIX mepe-
XOA0B. Pe3ysabTaTpl HAXOAATCST B XOPOLIEM COMACHH ¢
JaHHBLIMH  3JICKTPONHO-KONCGATEIbION CNEKTPOCKOMITH,

A. B. 3aiiuesckuit
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/ Z/L 21 B26. © PeaaTHBHCTCKHE HE3MMHPHYECKHe PacueTbl MO-
JEKYJSIPHON CTPYKTYPBI, BKJIOHalolulHe yuer Konpurypa-
LIHOHHOTO B3aHMOMCHCTBHSI C NPHMEHEHHEM K IWIECTH CO-
crosuuam TI1H. Christiansen Phillip A, Bala-
subram7amian K, Pitzer Kenneth S. Relativistic
ab initio molecular structure calculations including con-
figuration interaction with application to six' states of

’ H. «J. Chem. Phys.», 1982, 76, Ne 10, 6087—5092
(_l( /7 ) MJWJ_{;HNL)« o yer 0

Ipeano:xen Meron ydyeta 3¢deKToB CHHH-0pOHTAIBLHOTO.
/,‘%L[LW p3aumojeiictBisi (COB) B paMKax MeTofa OrpaHHYeHHO-
ro  xoudurypau. B3anmogeitictsusi (KB) npu pacuerax
CTPYKTYPHl H 3JIEKTPOHHOrO CTPOEHHS MOJEKYJ, comepiKa-
WX oueHb TsxKesnsle atombl. Onepatop COB onpenenen
no pasHocTH 3(P¢EeKTHBHBIX OCTOBHHIX NOTEHUHANOB, Pa3-
JHYHBIX AAs coctosinmit ¢ j=I[+1/2 u j=I1—1/2, rae j—
MOJIHBIT MOMEHT aTOMHOIO COCTOSIHHSI, a [—yrJoBoii Mo-
ment. HeoGxonumsle nuterpanst COB BHuncasiores H jo-
6aBJsIOTC K OOGBIYHOMY MAacCHBY HHTErpajioB Iocje mnpo-

X /ﬁgi /‘?/{/‘z/nenemm pacueroB Ha granun meropa. CCIT MO JIKAO u,
5 )1,




npeo6pasoBaHus HHTErpajioB s JajbHefililX pacyeros
‘na cramun npuGmuxennss KB. Metox mossoJsieT H36aBHTb-
¢ OT KOMIUIGKCHBHIX Ko03(. B Tnpouecce npeo6pasoBaHus
unterpasnos i yunthiBaer COB na ToM »Ke KauecTs. YpOB-
He, 4TO M 3(QEeKTH 3JCKTPOHHOI KOppessiHi. Jnarona-
JH3aUHs.  pe3yAbTHpYolleil .  KOMIJICKCHOIl ~ MaTpHUH
KB+COB TpeGyer npumepno B 2 pasa Gosblue BpeMeHi,
yem amuaronann3aius oGbwnoii mMaTpuunt KB. Meron npu-
MeHeH MU pacyeTa MOTEHUHAJBHEIX KPHBBIX ABYX HH3LIHX
O+ u J—, a TakxKe HH3WHX O-"# 27-COCTOSIHH} MOJIeKY-
ast TIH. CrexkTpockomuu. mnapaMeTpbl PacCYHTaHHBIX  CO-
crosmnit TIH Xopouo cornacyioTess ¢ 9KCnepHM. JAaHHBIMH
M TO3BOJSIOT HHTEPNPETHPOBATb PAA OCOGEHHOCTEH IKC-
NepHM. ONTHY. CMEKTPOB. oo .. ... W A Tomongs
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JOH 198
" 97: 12150q Relativistic ab -initio molecular structure cals
culations including configuration interaction with application
to six statos of thallium(I) hydride. Christiansen, Phillip A.;
Bnlasul)ram:z:zi;‘m,' }{.;CXiBzcr‘,)ngnSne)th L:“,] C('})cp. %l;cni., Univ.
Califors Berkeley, 4720 USA). J. Chem. Phys. 1982,
[’/MW‘DMM/ 76{10), 5087-92 (Eng). A system for the inclusion of spin-orbit
-, coupling alony with moderate scale CI in calens. for mols. conty.
/ ﬂ,é[/[( , ﬁ/w ) very heavy elements is demonstrated. In this effective potential
[/ ¥precedure, rigorous ab initio spin-orbit integrals are computed
and added to the conventional integral set after the SCKF and
[ZW v integral transformation steps of the calen. This avoids the use of
complex coeffs. in the integral transformation and yet includes
/ [LWH spin-orbit corrections on an equal footing with electron correlation.
// The diagonalization of the resulting complex CI plus spin orbit
matrix requires only about twice the time of a real Cl diagonalization.
Present calens. on the two lowest 0+ and 1 states and the lowest
0- and 2 states of TIH indicate that this procedure: allows
adequate flexibility in the electronic coupling, resulting in
bonding curves which arc in good agreement with the exptl.
established curves. The results also help to understand and to

[‘/ /gfz fjﬁdconﬁrm previously conjectural interpretations of other spectra
veE S—, o
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11 B1012.  Peastupuctckne 3ddextol B MOJIZYJ'IEIX:

pacueThl C MNCEBJAONOTEHUHANOM IS TiIH+, TIH u TIHa.
Relativistic effects in molecules: pseudopotential calcula-
tions for TIH+, TIH and TIH; / Schwerdtieger P. //
Arbeitsber. / Inst. Theor. Chem. Univ. Stuttgart.— 1987,
— Ne 26— C. 151—179.— Aura. .
Hesmnupuueckum MetopoM CCIT ¢ mcnosb3oBaHHeM
NCeBAONOTEHIHAMA [Js OCTOBHHIX 3JIEKTPOHOB MeTaJJa,
BK.ioyass 5d'°-060J104Ky, H C Y4yeTOM KOH(HIypal. B3aHMO-
NeiiCTBHs, PAacCYHTaHa 3JeKTPOHHasg CTPYKTypa H CB-Ba
mosexkya_TIH+(I), TIH(IT) n TIHa(1Il) B ocuosHoM co-
crosiunn. Haocnose pacueroB aTtoma Tl meroaamu CCII u
Iupaka—®oka noaoGpanb NapaMeTpul HepeasiTHBHCTCKO-
ro, PeNATHBHCTCKOrO H MOJYSMIHPHY. NCEBAONOTEHLHAJIOB
OCTOBAa H NPOBeJEHO CPaBHEHHe De3yJbTaTOB A/ aToMa
% wuonos TI*+ u mna moaekyn I—IIl, nonydenunx c
HCIO/Ib30BaHHEM . Pa3JHYHEIX MCeBAONOTeHuHanos. ITokasa-
HO, YTO pPe3yJbTAaTHl PENATHBHCTCKHX PacyeToB MpH yuere
nepeKpLIBaHHs, OCTOBOB XOPOLIO COTJIaCVIOTCS C HMEIOLLH-

[ifs



MHCS SKCIepHM. AaHHBIMH. HafileHo, 4TO peasTHBHCTCKOE
cxkatie cBsian TI—H cocrasaser 3,5 u 53% aas 11 u HI
COOTB.; 3TO CBsi3aHO ¢ GoJsbwnM yuactHeM s-AOTI B xum.
ceasun B I, Oas 1 peasTHBHCTCKHe 3G(eKTH NMPHBOAAT
K pe3koMy yaauueHuio (Ha 0,65 A) u ocnabiaeiHio CBS3H
TI—H (sHeprus AHccOUHAUHH YyMeHblaerca ¢ 7,4 1o
2,3 KkaJ/Mosb) H3-3a cxartHa 6s-AO. OG6cyxaeHo BaHS-
HHe DeJATHBHCTCKHX 95((eKTOB Ha CHJOBbE NOCTOSAHHHE,
JHMOMbHHA H KBaApPYynoJbHHI MoMeHTH H IIT HOHH3auHH
MOJIEKYJL. o , B. K. Muxanko

8. I
YToB
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/777 I 7 12 1142.  PeastupHctcke  3ddexTH B MOTeE yJaax.
/ Pacuersr TIH*, TIH n TIH; B npu6auxenun ncesnono-
/ -TeHunana. Relativistic effects in molecules. Pseudopoten-
/‘7 tial calculations for TIH*, TIH and TIHs. Schwerdt-
feger P. «Phys. scr.», 1987, 36, Ne 3, 453—459 (anuru.)

.Mecto xpanenuss T'TIHTB CCCP
Crpoenne monexyn TIH+, TIH u TIHs B ocHoBHEX
‘7 :3JICKTPORHBIX COCTOSHHAX - HCCACHOBAHO § BaJEHTHOM MNpH-
/ ‘ -GJIHKEHHH ¢ HCTIONb30BAHHEM HEIMIHPHYECKHX PeJSTHBHCT-
/ ‘CKHX M HepeJIATHB. NCEBAONOTEHI[HAaJ0B ATOMHOrO OCTOBA
3 "TI’+, a TaKXKe NOJYIMIHPHUYECKOTO OCTOBHOTO TIOTEHLHA-f
-J1a, TIO3BOJISIOWIEr0 BOCTIPOM3BOAHTb  OCHOBHHE 3(hdekThl
-OCTOBHO-BAJICHTHOH KOppeasunH. BhumcseHH paBHOBecHHe
M ” . TEOMCTPHY. TIaPaMETPbl, 3SHEPIHH JHCCOLHAUHH, CHJIOBHC
TIOCTOSIHHBIE, QHMOMBHbBIE MOMEHTH H MX NPOH3BOAHHE IO
CMCIUCHHAM sifiep, MOTeHUHAJNH HOHH3AUMH. Pe3yabraThl
.ACMOHCTPHDYIOT JOCTATOYHO BHICOKYIO HAEXKHOCTb Tpex-
3JIeKTpOHHOI Mojean aroma TI. Tlokasawo, uro cnuw-op-
GuTanbHBle 'B3aHMOIEACTBHS MOUTH HE BJHSIOT Ha paBHO-
"BCCHBIE JJIHHBI CBsi3eil, HO HX YueT :HeOGXOAMM TpH OleH-

4 -Ke_craGunbhocti Mosexkynr BuGr 80. A. B. 3aituesckuit
b JGES, v /2 |
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©111: 1047255 The dicde luser spectrum of thallium hydride
(=TIH and 2¥TIH) in its ground electronic state. Urban, Rolf
Dicter; DBahnmaier, Albert H.; Magg, Ulrich; Jones, Harold (Abt.
Phys. Chem., Univ. Ulm, D=7900 Ulm, Fed. Rep. Ger.). Chem. Phys.
Lett. 1989, 158(5), 443-6 (Eng). The gas-phase IR spectrum of 2
isotopic forms of Th H (2TIH 70.5% and 2%TIH 29.5%) in their
ground electronic states was obsd. using a diode laser spectrometer.
/Zéf(n Thf \1'.'awclno. ((;f transitions with J < 32Awerc t]lctd. in the fundamental
711 Y, «and hot bands up to v = 3 <« 2, total of 98 transiticns were.
yu/z/ﬁ//f) ‘measured with a nominal accuracy of £0.001 em-. These data were
used to obtzin accurate values for the ground-state Dunham
parameters for Tl Attempts to fit the exptl. data of TIH and
those obtained previously for GaH and In} dircctly to the Dunham
potential function revealed some unexpected problems.

@
e.A.1989, 114, wl%
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"7 12J1170. JHonHo-na3epHblfi CNeKTP TrHApHAA 'ran.nnu;
(“°TIH u 2°TIH) B OCHOBHOM 9JEKTPOHHOM COCTOSIHHH.
The diode laser spectrum of thallium hydride (*TIH and
*»TIH) in its ground -electronic state / Urban Rolf-Die-
ter, Bahnmaier Albert H., Magg Ulrich, Jones Harold //
Chem. Phys. Lett.— 1989.— 158, Ne 5.— C. 443—446.—
Awura. v

C ucnoJsb3oBaHHEM JHOAHO-Ja3€PHOTO CNEKTPOMETPA NO-
ayuenn MK-cnekTpu morsomenHst ABYX H30TONOB THAPHAA
Tanus (MpoleHTHOe COOTHOWeHHe B rase: 25TIH — 70,5%,
29TIH —29,5%) B  OCHOBHOM 3JIEKTPOHHOM  COCTOSIHHH.
OYIpEACNeHN BOJIH. YHC/Ia MEPEX0of0B Ha YDOBHH C Bpalla-
TeJbHBIM KBAaHTOBHLIM uHCJaoM J 10 32 B (yHmaMeHTaJbHHX
‘H TOPSIYHX NoJ0oCax BMIOTh A0 U=3<2. Ha ocuoBauuu
'BOJIH. uHCeJ s 98 mepexoloB, H3MEPCHHHX C. TOYHOCTbIO
0,001 cM—!, onpemenenn mapameTphl JlanxeMa aAs MOTEHLL.
KPHBO/l OCHOBHOrO coCTOsiHHS. OGCYXXIeHH 3aTpyAHeHHs,
BO3HHKAIOLIHE NMPH HENMOCPeJCTBEHHOM IPHMECHEHHH aHaJH3a
Ianxema K SKCNepHM. QaHHWM J[JIi THAPHAOB 5JIEMEHTOB
III rpynnu: Ga, In u TL - E. Il. CmupHos
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o 32678 1959

y24B51416.  I\uonHmA na3epHblfi CNeKTP THAPHAA Tand-
aus (PTIH u 2°TIH) B 0CHOBHOM 3JEKTPOHHOM COCTOSI-
uuu. The diode laser spectrum of thallium hydride (205TIH
and 2®TIH) in its ground electronic ~ state / Ur-
ban R. D. Bahnmaier A. H., Magg U. Jones H. //
Chem. Phys. Lett.— 1989.— 158, Ne 5— C. 443—446.—
Anra.

MertonoM nHOXHOM J1a3epHOM CNEKTPOCKONMHH H3MEpPeHH

‘bparMenTH Bpamar. cTpyKTypH mnosoc 1—0, 2—] y 3—2

B_HK-cnektpax norsomenust 25T[H u TIH B ras. ¢ase
(J<32). M3 ananusa cnexkTpoB MNONYyYeHB CJej. 3HAue-
HHs (B cM~!) mapamerpos [Hauxema Yo, Yoo, Yo §-10"’),
Yoo, Yu, Yo (:10%), Yy g-loS), Yoo (-10%), Yyo (-109),
Y2 (-107), Yoy (-10°): 2TIH — 1391,2681; —23,0995;
8,247; 4,793340; —0,141509; 1,7167; —9,092; —2,26764;
5292; —2,659; 5361; 29TIH—1391,3012; —23,1013;
8,265; 4,793607; —0,141513; 1,7145; —9,102; —2,26863;
5, 279; —2.612; il42l. ieeee .. —_.__._B.M. Kos6a



/.
Doitpce 75 71992

Ly Ay At 1772,

AN 19, Ve, 59 =593



. /9949
G4 Sthwerdifiger P,
(50 L3ehiwan 7.

o R ) THEOCHE 1991
koppesdynd 1L (1), 919 |

®/wu 8y; 1)



WERZ
Y ok/,/éhéc’lj" |

/ﬁ/j
/%%5

7.C ézm

UL, =

£8
-

S0

),

/M/ / Aé

/1)0_ ZZZ,X

Qléf(f/iz(pé.@{' .

‘[& HE W)
7



A

;A 1973, /EZ;Y V 4k

WAL
Zf,-, .

/wm/ '

/

o 39248 1947

128: 172353v An extrapolation scheme for spin—orbit configura-
tion interaction energies applied to the ground and excited
electronic states of thallium hydride. Rakowitz, Frank; Marian,
Christel M. (Inst. Phys. Theoretische Chem., Univ. Bonn, D-53115 Bonn,
Germany). Chem. Phys. 1997, 225(1-3), 223-233 (Eng), Elsevier Sci-
ence B.V.. All-electron relativistic calcns. have been performed on the
0+ ground state of TIH and all excited electronic states that dissoc. to
H(2S) and the 1/2(I) and 3/2(I) components of TI(2P). MOs are optimized
employing a spin—free no—pair Hamiltonian while spin—orbit coupling
is taken into account subsequently by one of the following approaches:
(a) quasi-degenerate perturbation theory on the basis of multi—ref. CI
wave functions; (b) spin—orbit CI; and (c) spin—orbit CI combined with
a perturbation theory est. of the electron correlation contributions from
discarded configurations. Spin—polarization is found to have a significant
influence on the spectroscopic parameters of the ground and excited
electronic states. Results in most satisfactory agreement with expt. are
obtained, if approach (c) is applied. ~

. '
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P: 3
195113. D3KCTpanojsuMOHHAA CcxXeMa A SHepreTHUYeCcKnx

pacueToB MeTrogoM KB ¢ yueroMm CNUH-OPOUTANBbHEX !

B3auMOnencTauit, npMMeHeHHas X OCHOBHOMY un
BO3CYXOEHHEM DJIEKTPOHHHM COCTOSHUAM TUAPUNA TaJIIMUA.
An extrapolation scheme for spin-orbit

configuration interaction energies applied to the
ground and excited electronic states of thallium
hydride / Rakowitz Frank, Marian Christel M. //
Chem. Phys. - 1997. - 225, 1-3. - C. 223-238. -
AHTJI. :



OcHoBHOe O{+}-cocroaune T1H ” BCe ero Bo3GyxneHHue
3JIEKTPOHHHIE cocToAHus, Auccounmpyoume Ha H({2}S) nun
1/2 ( I)- u 3/2 ( I)-xoMmnonenTw Tl ({2}p),
UCClIenOBaHK B NOJIHO3JIEKTPOHHOM PeIaTUBUCTCKOM

OT CMMHA HenapHoro TaMMIbTOHMAHA U ¢ paccMoTpeHuem
CNMH=-0POMUTANLHEX B3amMmoneicTeuit s TPeX pasIUYHHX
npubnumxenusx KB. Bu6. 39.
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+134: 121243a ' GRECP/MRD-CI calculations of spin—orbit split-

ting in'ground state of Tl and of spectroscopic properties of TIH.

Titovi- A, V,;' Mosyagin, ‘N..S.i: Alekseyev, A.:B.;' Buenker, R."J.

(Petersburg Nuclear' Physics Instltute, Gatchina, Russxa 188350). Int.

J. Quantum Chem. 2001, 81(6), 409—421 (Eng) John Wiley & Sons,

Inc. 'I'he'genemhzed relutnvnstxc effective ‘core potential (GRECP) ap-

proach' is employed in"theframework of multireference 'single— and

, ; / Ang ~ double—excitation CI (MRD—=CI) method to calc: the $pin—orbit splitting
J/ /LZ &ZZ/ in the 2P% ground state of the Tl atom‘and spectroscopxc consts. for the

¢ 0+ ground state of TIH.The 21-eléctron: GRECP for Tl is used, and the

2 ;@) outer core 5s and 5p’ pseudospmors are frozen with: the help of the level
y '/ / * - shift technique. ~The spin—orbit selection’ scheme with respect to relativ-

istic multireference states-and the corresponding code are developed and
applied in‘the calens.:In'this procedure béth correlation and spin—orbit
interactions:are taken'into account. A [4,4, 4,3,2] basis set is optimized
for.the Tl atom and employed in the TIH calcns + Very good agreement
is found for'the equil. distance, vibrational frequency, and dissocn. energy
of the TIH ground state (R, = 1.870 A, g =1420 cm—1; D,'= 2.049 eV)
as compared with the exptl. data (R, = 1.872 A, ©g=-1391 7} Dy =
2.06 eV). . et

C B 2607, 737 VG
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