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AuH, CuH, CdH, ZaH, 0, D, Ecsd

'Béngtséon  and Hulthen
1.Trans.Faraday. Soc. 25, 751,1&;929)
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AuH, AuD (D)
Helmer T.

Z.Physik. 1937, 104, 303-8
The band spectrum of gold hydride,
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AuD; AuH (Te,le, Xele; Jew e; Be,De,ck )
Imanishi S, . |
Sci. Papers Inst. Phys. Chem. Research (Toky«
1937, 31, N 694, 24T-64

The Aear ultraviolet 12z‘$’ 'S band system
of gbld deuteride and a new analysis of gold
hydride spectrum.

CA.,1937,6556°
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V1 Ill54 Cnemp nornomeusm runpnua 3010Ta B Y P-06G- .

sactu, Ringstrom UlL Absorption -spectrum of go]d[
_hydride in the ultra-violet. «Nature» (Engl.), 1963, 198,'
""Ne,4884, 981 (anra.) i l
+ B oGmacti 2200—2900 A cotorpaduponansr 11 nonde..
norsomennst AuH, orTenennelx B Kpacmyio cropony. l'Ipu-
BefieHbl BOJHY lmc.rn .Mlosloc, TPOBE/ICHO  OTHECeHte no.noc
nepexogaM B'YF—X'SF, o3 — X't u C'3+— Z*'-v
Jan X KoJeGaTeABHBIl aHAIN3; A YKA3aHHLIX 9nempon- -
Hbix coctosinnit AuH npeasoxenst AnccouHanHORHEBIE CXEMBI,’
oGuapy;«eHbl npenuccouHannss COCTOSTHHS C NpHBEAEHLI -
_ cacaylomne npeBapiTesbible 3HAYeHHss KOHCTAHT (B ca™1)::
-nast B'YY B=5,849, 0,=1693,1, w,x,=74,3; naan a3l -
B=5,464, ana C'3+B=5,79. [lo cnektpy MOrJIOIEHHsT
‘AuH npiu 7\.<27OOA TaKxe ' TOKA3aHO HAMHuHE HOBEIX:
2- u I-coctesunii. B zxononuemm TpH KOPPEKType oT:eye-:

HO, uTO mnocjeayioutnit ananus AuD mnokasan HekoppekT-
HOCTb_Pe3yJbTaTOB AJs COCTOSHHST I . Oprenﬁep_
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bep-3dip—vi 198
2 Absorption spectrum of gold hydride in the ultraviolet. Ul
ARingstrom (Univ. Stockholm). Nature 198, 981(1963). The'
abSorption spectrum of Au hydride was photographed, 2200-""
"2000 A. ' Eleven bands were found, all shaded towards the red.;
“The band farthest to the ultraviolet was too weak and diffuse to! -

be analyzed: the other 10 bands were.analyzed, and the resultsj .
-are tabulated.” The table lists the head of the band in cm.™,’
| characterizes the transition it represents, and givg:__m;cmg
-t~ .--consts, for the 3 excited states: BTt a’lly,-and C'2*,__
i Robert D. Cloney -
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Absorption spectra of gold hydride and gold deuteride in the far

.ultraviolet. Ulf Ringstrom (Univ. Stockholm). Arkiv Fysik;

27(17), 22765(1964)( Enig). The absorption spectra of AuH and|

. of AuD were studied, 2200-3000 A. ‘In AuH, 12 new vibrational |

levels were found; in AuD, 9. These belong to § electronic
states: BO*, C'Z¥, a2, b1, and c0~. The last 4 have Hund’s!

case ¢ (far nuclei case ¢) coupling of the angular momenta. “They;

have large internuclear distances and small dissocn. energies.: -
The transition c0™=XZ* was found only in AuH. It is usually, ;
forbidden, as is 2-'Z*, but appears here because of rotational un-:
coupling of electronic angular momenta. The BO* state is'
strongly perturbed by C'Z*, and is perturbed by 1. Many of .
the levels are predissocd. by an unstable 1 state. _The dissocn.:
energy of -the ground state of-AuH.is.estd, to be D, = 26,000 %,

1000 cm.~!  The mol. consts. are tabulated. ™ ~CTF. Aten™

c.omese2y @

121/ 84



Qe N TS 1964

14 B123. Cne norJouy -rlﬁpuna u AeiiTepuaa
aw @ 30J10Ta B JaJbHEH yAbTpad BOit 0OJACTH. -.R.Lﬂ.%-
strom Ulf. The absorption spectra of gold hydride an

“Eold deuferide in fhe far ultraviolet, «Arkiv. fys>, 1964.\
27, Ne 3, 227—265 (anr..) N\ \
B oGaacti 2200—3000 A uccaesoBambl CHEKTPbl MOMVIO- Y
wennst AuH u Ayl Has AuH uaiineno 12 nobix KoseGa-
TeLHKX ypoBicr, a Aas AuJl 9 yposueit. i ypOBHH Npi-
HAAIEKAT 5 SA€KTpOEHBIM cocTosmmsiM: BO*  (mpexuee
oGosnauenue B’S+ wau ‘S**), C’'S+,a 2,6 1 uc0™. B noc-
JeAHNX 4 COCTOSIHHSIX OCYWIECTB/ASIeTCA THII ¢ CBASH 110 Cyn-
Ay opOHTaIbHbLIX MoMeHTOB. Oni HMel0T GOJbIIHE pACCTOs-
HHs MEXKy f/paMp ¥ Majble 3HEPrHH AHCCOUHAIMM. [le-
pexoit ¢ 0~ — X'+ paijisen Tobko y AuH, 9tor mepexox,
TaK Ke Kak i 2 — 'S+, o6biuno sanpeuten. Cocrosmie BO*
CHABHO BO3MymlaeTcst COCTOsMaMu 'S+ u ¢ 1. Muorne
YPOBHH MNpeaHCCONMHPYIOT HA  HecTaGuibHOe COCTOSIHHE.

674 -

A-106C 14 N
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dueprust Anccounaiiiii OCHOBHOrO COCTOSIHHS AuH cocras-

asier 260001000 ¢x—'. Bes mcnpasietisi Ha BO3MyLIEHNE
/
NPHBECHH MO KOHCTANTH Voo, Bo, Bo—Bi, AGif2 w Ho..

» Caerano npeamosozkenue, 4To Nepsoe BO36yzaentoe co-

cTosuMe  sipastercsi  coctosmmem C'E+,  a  cOCTOAHHA.
AO+BO+, a 2, 6 1 u ¢ 0 uMeloT KOHurypauuu THNA
(d°) (s0)2(po). Daextpomst d® cHAbHO B3aHMOJAEHCTBYIOT
apyr ¢ apyroM. Popmanbho A COCTOAHHIT a 2 8l,c0
u B0~ npemsoxennt Kongurypauun (do)’(d:t)s(so)zépcil)).




%. )48 5F

- 06o3Hauenue — B'Z+ yau 13**), C'Z+, a2, bl u c0-. B no-

e, Kak 1 2—!3+, oGuiuno 3anpeuter. Cocroanue B0+ cuib-

7

sorption spectra of gold hydride and gold deuferide in
the far ultraviolet. «Arkiv fys.», 1964, 27, \e 3, 227—265
(aurJa.) -

B oGmact 2200—3000 mccneaoBanbl CHEKTPbl MoOrJolle-
nust AuH  u AuD. IOas AuH wmaiineno 12 noBwbiX. KoaeGa-

S — -

TenbHLIX ypoBheH, a aas AuD —9 yposueii, 3TH ypoBHH
npHHaAAeKaT 5 JIeKTPOHHLIM coctostnuaM: BO+ (npexuec

c/ielHHX 4 COCTOSIHHAX OCYLLeCTBJseTCss THN c-cBsidn [yn-
jla opOHTanbHLIX MOMenToB, OHH HMeIOT GOJblIHE paccTos-
HHSL MEZKAY SIADAMI H MaJble 3ueprii anccounaunn. Iepe-
x01 c0-—X!=+ nanpen toabko y AuH. dtoT nepexon Tak-

5J0253. CnekTp norjoweHuss rHApPHAA H AeiiTepuaa 3o-t
JoTa B pagekoit Y®-o6aactu, Ringstrom Ulf. The ab-

2
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1O BO3MYLaeTcsl COCTOSHHAMH C'T+ u bl. Muorue ypoBHH
TipeAAHCCOUMHPYIOT Ha HECTabHbloe COCTOAMNC 1. dueprua

HCCOIMAIHN  OCHOBHOTO cocTosinua Aub . cocTaBiser
96 000 = 1000 cx—!. Be3 mcnpas/cnus HAa BO3MyLleHie npi-
BeleHbl MOJIEKYJISIPHbIE KOHCTAHTBL Voo, Bo, Bo—Bi, AGyj2 1t
D,. Cuenano’ mpeinosioxenue, UTo Meppoe BO30YK/ACHHG:
cocTosinie spasietcst  cocrosinnen C'Z+, a cocToAnis A0+
B0+, a2, bl, c0 umeioT KouHrypauui THna (d%) (s0)? (po).
Anektpount d® CHIABLHO B3aHMO/CIICTBYIOT ApPYr C Jpyrom.
Gdopmaabio s cocrosinnit a2; b1, c0='n B0+ npenoxenbl
KOHGHTYpaLiH (do)? (dm)® (dO)* (so)? (po).
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Ay CuH ’

[ 164368n"1<‘l6a‘t1n2‘type wave tunctions in
- Qf_p’&tenﬁal calculations, Gaspar, R.; Tamass
Theor. Phys., Kossuth Lajos Univ.,. Debrec

Phys. 1973, 33(3-4), 387-98 (Eng). Electronic structure

socn. energy, and equil. nuclear sepn. were de
, CdH+

7973

molecular pseudo-
y-Lentei, I. (Inst,
en, Hung.). Actg
Wdis-
td. for CuH AgH,

In such molst;—2 lenice—eléctrons are moving in the field of a

' AuH, Zn HgH*, NaH, KH _RbH, CsH, 5
Qr‘b ) CaH*; StH* BaH ,—:’Tn_dﬁaH us‘uTg’ThFE;eudopotenUarmT&hod:‘
¢ : ing i

proton and a pos. jon X*, the interaction ener;
electrons and the POs. ion being accounted for
pseudopotential. = Ag a Ist approxn,, floati
center wave functions were used to describe t
open shell mol. bonding functions,
TS ——mm_aae Rl P

X

(’.%M?&_‘vfj’mﬁé‘ &g . .
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[ Clef ILi-Cr /

60604.3708 | - 962017 T /976

paeiq) {53706

& functions. "Chem. ?hys. Lett.?Y, 1976,

Qegp;pg._Q_Po, Pyykko P, D1r£; - Fock

one-centre calculationso The molecules”
CnH, AgH and AuH including pétype symmetry

39, N 2, 300-303 ' amri.) (@Y CGH|UT
' | Budg e S

r

T
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Dye svveial AD 1NN10 studics ol gold monohydride, gold
monochloride, mercury monohydride and mercury dichloride
using relativistic effective core potentials. Hay, P. Jeffrey;
Wadt, Willard R.; Kahn, Luis R.; Bobrowicz, Franck W. (Los
Alamos Sci. Lab., Univ. California, Los Alamos, N. Mex.). J.
Chem. Phys. 1978, 69(3), 984-97 (Eng). Relativistic effective
core_potentials (ECP) are derived for Au and Hg atoms, where
the Ci “ncorporated the Coulomb and exchange contributions
of the core orbitals; the corc-orthogonality terms for the valence
orthogonality terms for the valence orbitals, and the effect of the
“mass-velocity" and "Darwin” relativistic effects on the valence
orbitals, The results of at. valence- electron (VE) calens. with
the INCP's compare favorably with relativistic Hartree- Fock and
Dirnce ~llurl.rm~-5 el
spin-orbit coupling are included in the VIS calens, Nonrelativistic
calens., by contrast, lead to erroncous pre(hclwnx‘ and to
differences in excitation energies of 1.5-3.5 eV. The large
relativistic effects in the atoms carry over into the AuH, AuCl, |
and HgCl: mols, as they are important in detg. correct bond
lengths and bond energies an(s in influencing the charge
distributions.  Similarly large relativistic effects are encountered
inionization potentinly caled, for HyeCla from orbital energies and
from SCI* calens, Spin- orbit coupling is introduced to compare
with the exptl. photoelectron spectrum,  An extensive study of
the lowest electronic states of HgH is _presented, where the !
effects of spin-orbit coupling are crit. in describing the potential
energy curves of the excited 2I11/2 and 22%;/2* states.

fock calens, and with expt., when the effects of i

B WS
NG

proncee 766



K -1887F
AuH  Bogrens Jan. ¢ 4 494:1
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HgH u HgCl, ¢ ucnosaszoBanuem peasiTHBHCTCKHX 3(dek-

THEHBIX noTeHuuanoB octoza. Hay P. Jeffrey, Wadt.

Willard R. Kahn . Luis R, Bobrowicz
Franck W. Ab inilio studics of AuH, AuCl, HgH and

2

3 B35. Heamnupuuycckue nccaeaoBanus AuH, AuCl,g‘

HgCl, wsing relativistic cffective core potentials. «J. Chem.

Phys.», 1978, 69, Ne 3, 984-—997 (anra.)

Crnpegencust peastupucrckie 3(pGOXKTHBHBIE TIOTCHIUNAB

(3I1) ocroBoB aTtomoB 3oa0ta 3 pryrH. Haiigennsie 31
AIIPOKCHMHDPOBAHDI JHICIHLIMH KOMOHHAUHAMH TayCCOBBIX
GYHKUHIT H HCNOb30BaHLI (/S PACUCTOB SHEDPTHIl aTOMOB

paMKax moJysMmupuy, woicesan. [as cpaBHEHHS MnpoBeaelnl
BLIYHCJICHHSL € HCITO/IL30BAHHEM TeX Z<e NPHOJIHIKEHHil ¢ we-
peasTtHBHCTCKHMIt D[], Bneppoie 1poAeMOHCTPHPOBAHA BaXK-

“Au, Hg u monexyn AuH, AuCl, HgH u HgCl, -verozowm
MK CCIL. Cnum-opGutasbioe E3anMOICHCTBHC YuTeHo B°

HOCTb YY€Ta pe/ISTHBHCTCKMX 3{:{eKTOB NIPH pacuete cs-p |
MOJICKYJI.  Peastupnerckne 3(Q¢eKTH  OKasbiBAIOT CHAbHOE -

BJIHSIHHE »1_[_8;,11[_(1[3{5‘ H SHEGPrHI cssseil M XapakTep pacnpe-

L
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Jencust BJeK:  DHHOIL finoriioet 8 AuH, 7 Cl Hg\Clg..
OTMCUCHO, 13 n pe.nmlmucrcxom MpHOHIKEHI PE3YJTb-
'}\CﬂC‘p"\l. ' TAHHBIMH. [Toka-

TaThl JIy4HlIe.".co )
3aHo, 4TO CI]HH‘ 6}!'1‘ bHOQ B3JHMO,ZIB- STBHE OTBCTCTBE

HO 3a npammm' ony ..uue 2]11/!- n 2Zy et \co%ro;;‘llm\n \i:}(; 1
-aekyant HegH. .. o ke, S S ey

H
,
2
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Vc/l/z// !/ 2 m13o. Heamnupuqecxoe uccﬁenonaune ‘AuH, AuCl,.j

HgH n HgCl; ¢ ucnonbs3oBanuem spexTuBHuX TIOTENTHA=
sop—ocrosa—Hay Jelffrey P, Wadt Willard R,

studies of AuH, AuCl, HgH and HgCl. using relativistic

effective core potentials. «J. Chem. Phys.», 1978, 69, Ne 3,-

984—997 (aurJa.)

- 2 ]
Z BHINOAHEHE HEIMMHPHY, PAcCUETH NCKTPOHHOI CTPYKTYPHI
» . '
///, _ﬁ/é’,{

atoMoB Au n Hg u monekyn AuH, AuCl, HgH u HgCl,

BaJCHTHOM ﬂpHGJIHX(CHHH C HCIMOJb30BaHHEM PCJIATHBHCT-

é‘ﬁé@)— cxkHX 3(Q¢eKTHBHBX mnoTenunanos ocrosa (P3II0). P3O
* BKJIOYAIOT WIEHH, OTBETCTBEHHBIC 32 KYJOHOBCKHE H OGMey-
Hble B3aHMOZCIHCTBHSI OpOHTaJell OCTOBA H PeNATHB. 3bdek-
. THl, CBfI3aHHBle C 3aBHCHMOCTbIO MAaCCH OT CKOPOCTH, ga
TakXe JapBHHOBCKHe wjcHb, CnHH-OpGHUTaJIbHOE B3auMo-
AefiCTBHE YYHTBIBaJOChL METOJAOM  TCOPHH  BO3MYLICHHI,
P3N0 u }{cpengn;%uéj)ﬂo NpeacTaBiCHH B BHAC pasio-
)

5
D 1494 2

Kahn Luis R, Bobrowicz Franck W. Ab initio



Fxenuit no rayccoBum ¢-uusim. PacueTsl npoBOAHMNCH B ra-
yccoBux Gasucax B nprGmnkennn CCII, ‘MHOTOKOH(pHTYpa-
umonnbiM Metogom (MK) CCIT u merogom MK CCIT+KB.
TlpenBapuTe/bHO CONOCTaBJICHEl Pe3yabTaTLl paclucTOB, JCp-
riit AO M 3Hepruii BO3GY/KICHHBIX COCTOSHHIL, AE, Au u
Hg, suinoanemibix ¢ yuetom (I) H Ges yuera (IT) pe..urHs.
spdekros (P). Jluws B cayyae (II) HalbJaofaeTcy coraa-
cue paccunTaHHbx AE ¢ 9KCIepHMEHTOM. Yuer P3 mpu-
BOAMT K CHKATHIO H TIOHHIKCHHIO 3HEpTHil opGuTaeil, M-
nMxX JieHyJeBYI0 aMmHTyAy B ofaacTda sapa (s—AO).
Pe3yabTaThl PacueToB B BaJICHTHOM npubaxennu ¢, P30
HaXOAATCS B XOpOlIeM COTJIaCHH C JAHUBIMH, IIOJyYCHHBI-
MH B TOJHBIX pacyeTax C BKJIOUCHHEM P3. Paccuntanbl
KpHBBlE TIOTEHI. SHEPTHH JLIs OCHOBHLIX COCTOSIHH{T MOJIC-
kya AuH, AuCl, HgH u HgCl, ¢ ncnoabsosauuem PIIIO
u nepeastus. SN0, Jas HgH puinoanetint pacueThl MOTEHLL,
KpHMBLIX Pfifa BO3GYXKMCHHLIX cocTosinmii (C yueTom n Ge3
_yueTa CHHH-OpGHTAJILHONO p3anmogeiicrsis). O. B. Cusosa_



(/%404 ‘) 121154, Mpospaenne Hapywenus npuGanxennii Bop- -

a-Onnenreiimepa p CMIEKTPAX HEKOTOPLIX  ABYXATOMHbIx ,
Moiekyn. Rai.S. B, Yadav B, R., Rai D."K. Break. .
down of Born-Openheimer approximation in the spectra
s)f 8someNdi_lat(Q)ngEc mé)lc(zculcs.) «Nat. Acad. Sci, Lett.»,
978, 1, Ne 7, —268 (amura.
méfr Ha ochosannu Teopun Bankepa '(Bunker P, R. «J. Mol,
] Spectr.», 1968, 28, 422) pacc: CKTpOuY

-— WUTAHEL 3.1 CKTPON LA 3134,
et Z?;//ﬂ/?, TOMHL._CABHIH B_mMoaekynax AuH, AIF, LuH, ZnH+, Li,
BH. gl S

%% BaHW B~ ~ " — | -\
&) g ®
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4 B57. - O npupose peasTHBHCTROTO cxKaTusi AMHHBI CBS-
3u. Ziegler T, Snijders J. G, Baerends E. J.
On the origin of relativistic bond contraction. «Chem.
Phys. Lett.», 1980, 75, Ne 1, 1—4 (aura.)

.B pamrax merona Xaprpu—doka—Cueiitepa  (BapHaHT
Metona JIBM c anmanntnu. Gasncom caefiTepoBCKHX (b-ILHiT)
"C,YUCTOM PCJATHBHCTCKHX MOnpaBok B 1-M NOpAAKe TCOPHH
BO3MYILCHHIT PacCUHTaHbl MOTCHIMAJbYLle KPHBBIE H CHEKT-
pockoniy, mnocrosHueie MoJekyan LAugd CAuH. n_AuCl
\B' Kau-Be BO3MYIICHHS paccMaTpHBaJilCh —PeJsTHBHCTCRIG
nonpaski l-ro mopsiAKa MajoOCTH MO BeJHuHHe o2, Tie
o' —nocrosinias TC: mompaska Ha 3aBHCHMOCTh  MacChl
anekTpona ot ckopocti (I13C), mapBHHOBCKOe H CHHH-OP-
6HTagbnoe B3anmofciictsie. ITomumo nonpaskn 1-ro nopsaa-
Ka K NOJHOIt 3HepPriH MOJIEKYJbl BLIUHCJCHB TaKIKe peJisi-

THBHCTCKHE NONpaBKi 2-ro .n'opsmxa MAaJIOCTH, CBSA3aAHHHE C

PENATHBHCTCKIM CXKaTiHeM BOJHOBEIX ¢-umit. Peasrusitcr-:
‘CKOC CKaTHe JUIHH CBfi3eil (MO OTHOMICHHIO K _HCPCJSTHBHCT- ;




CKOMY 3HAYEHIil0) COCTaBIJIO 16, 13 1 5% B Aup, AuH n’
AuCl, cooT., mpHueM BCe 3TO CIKATHC ‘00ycnoBJIeH0 npak-
THYeCKIe TOJMBKO PCIATHBHCTCKIMIL nonpaBKkaMu 1-ro no-
psKa. DHeprii AHCCOWMALIH i yacToTHl KoscOanuit B pe- :
JSTHBHCTKOM cayuyae yBeliuupaloTcs M BcexX TPEX Mo-
JIEKYJT XOpowo coraacylorest ¢ SKCMCPIM. 3HAUCHHSIMIL Crne-
713l BLHIBOL O TOM, 4TO peJISITHBHCTCKOC cyKaTHe - AJMHH CBS-
3ajl e CBA3aHO C Pe/sTHBHCTCKIM cyKaTHEM  DBOJIHOBBIX
¢-wiit # 00yC/IOBJICHO, B OCHOBHOM, [13C. Orpmil. BeaHuHHA
II3C yacTHYHO KOMMeHCHpYeT BO3pacraiiic KHHeTIY. 3Hep-
THH, YMeEHbIIACT oTTaNKHBaHHE MEXAY aToMaMH, CBA3aHHOC
C 'pPOCTOM KHHETHY. 3HCPrii, M BHI3LIBAET CABHI MHHIMYyMa

. TOTeHIabHOll KpHBOit B CTOPOHY MeHbUIHX 3HAYeHHIL. :
— . - K. A Tonosb '’

—
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151021,  Pacyer SHEePrHii CBSI3H METONOM TNeEpPEXOAHOro
COCTOSIHHSI B NpPHOIHIKEHHH Xaprpu—doxa—Caeiitepa ¢!
YUETOM penaTHBHCTCKHX oddektoB. Calculation of bon-!
‘ding encrgies by the Hartree—Fock—Slater transition;
state method, including relativistic effects. Ziegler,
Tom. «Relativistic Eff. Atoms, Mol., and Solids. Proc.:
'NATO Adv. Study Inst, Vancouver, 10—21 Aug., 1981».’
New. York; London, 1983, 421—436 (anra.) :

CraTtest 0630pHOro Xapaxrepa. Hanoxen ¢opmaansm ye-
PeJATHBHCTCKOrO MeToxa Xapru—@OKa'—CneﬁTepa (XC)
H 00CYyXK/ICHE BO3MOXHOCTH NpAMOro pacyera 3Heprit
CBA3H IBYXAaTOMHBIX MOJEKYJ HAH (ParMeHToB MeTolom
fiepexonnoro cocrosunst (MITC) B pamkax npuGaikenus
X®C, a TakKe BO3MOXKHOCTH yuera B pamKax Meroja-
XPC  pensaTHBHCTCKIX 3(PCKTOB KaK C HCNOJAb30BanHeM
" 4-KOMIOHEHTHOTO TIpHOMKeHH st Hupaka, Tak u 2-kommo-
HCHTHOrO npubauxkenns Ilayan. B nocaeanem npubanke-
HHH DACCMOTPCHBL  DEJATHBHCTCKHE _ BKAAXH B NOJHVIO.

X-/98Y 19w/



SHEPrHIO 1 BOJHOBYIO (DYHKUMIO B neprypbal. pasmozkeHiH
no crenensam a?, rac a-IITC. B pamkax ¢opmaaunama MIIC
HCCMCNOBAHB - DEATHBHCTCKHE  BKJAibl B BHIUHCJASEMbIE,
3HayeHHs 3Hepruit cBs3n. Pe3yabraTul yuera peJsTHBHCT-'
ckHX 3dpekroB B Merone XDPC npoaeMOHCTPHPOBAHH Ha
npHMepax pacueTOB CHEKTPOCKOMHY. NMOCTOSIHHBIX MO.EKY.T'
AuH, AuCl, Au; u HgClo. OGcysaeHbl MPHYHHLL PeasiTH-.
.BHCTCKOro cokpaluenHs AauH csideil. ITokasano, uto yuer.
PeJATHBHCTCKHX 3(@dEeKTOB NPHBOAHT K H3MEHEHHIO NOPS--
.Ka CJIe[lOBAHHsI OTHOCHT. CTAOH/IbHOCTH COEAHHEHHIl B psay
.CuCH3;—AgCH3;—AuCHa. Bl H. A. Tonons
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106: 9531p Ab initio fully relativistic molecular calculations;

bonding in gold hydride. Malli, G. L.; Pyper, N. C. (Dep. Chem.,

Simon Fraser Univ., Burnaby, BC Can..V5A 1S6). " Proc. R. Soc..

London, A 1986, 407(1833), 377-404 (Eng). * The:electronic

structure of AuH.was investigated by ab initio fully - relativistic

extended basis set SCF and CI calcns. based on Dirac equation. The

Au 6p orbitals play only a very minor role in the bonding. The 10

electrons occupying the 5d ‘orbitals in .the free Au atom are

significantly affected by the formation of the mol. whose electronic

/A structure exhibits substantial 5d-6s hybridization. The extended-basis
[)0/ [ﬁ ./,0 calcns. show that relativity shortens the bond length by 0.45 a.u.,’
il s substantially increases the fundamental - vibration fre uency ‘and
/ y doubles the binding energy.predicted by using a single 3eterminant
%[-)— 4%‘ wavefunction. The bonding cannot be . fully understood by ‘using
nonrelativistic theory. - . .. . 2 o Tl =

C.A./98% (06w A



/ﬂﬂ 4 11108 /ggé '

TToNHOCTBIO  PENATHBHCTCKHE HEIMNHPHYECKHE
pacuetbl MoJekya. CBs3b B ruapume 3onora.  Ab initio:
fully relativistic molecular calculations. .Bonding in
gold hydride. Malli G. L, Pyper N. C «Proc. Roy.
Soc. London», 1986, 1986, 'A407, Ne 1833, 377—404
(anra.)

HesMnuphueckuM mnosnHoctbio peastuB. Meromom CCIT
B pacunpesHoM Ga3nce, BHGOp 'KOTOPOro JeTanbHO 06-:
CyXJeH, C yyeTOM KOH(HIypalHOHHOTO B3aHMOAENCTBHS
Heceaenosano azektponnoe crpoedne AuH (I). Otmeueno,
yro 6p-AO HrpaloT - BecbMa HE3HAUHTENBHYIO DPOJb B
CBfI3H, B KOTOpO# cyulecTBeHHa 5d—6p  rHOPHAH3ALHS.
OrmMeueno, uto penaTHB. 3GdEKTH CTOJb BENHKH, YTO He-

/ VL[ /} ) peJIATHB. TNPHONHXKEHHe NPHBOAHT K COBEPLIGHHO HeafleK-
BaTHOMY ONHCaHHIO CBfA3H (3Heprus Auccounauwn 0,994 3B,
TOrAa KaK B HepeNATHB. NMPHOJHMKEGHHH BHIOXeH pacmap:
Ha aToMH c 3sHeprHeit 0,19 sB). PasnoBecnas asnHHa:
CBA3H oueHeHa B 2,8794 at. ex.). B. JI. JleGenes:

b3, Y
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] 107: 141714a Relativistic effects on orbital cnergics in silver.
hydride and gold hydride; a clue to the origin of relativistic
correlation effects.’ Lee, Yoon Sup; McLean, A. D. (Dep. Chem.,
Korea Adv. Inst. Sci. Technol., Seoul, 131 S. Korea). Bul}. Koarean
Chem. Soc. 1987, 8(2), 122-6 (Ing). Orbital encrgies for AuH and
ArH. were caled. with an all-electron, relativistic-SCF method by
usg Slater-type basis functions. The major relativistic effects for
AgH were spin-orbit splittings, and those for AuH were large shifts
in e orbital energies in addn. to spin-orbit splittings. Relativistic,
—eoffects on the orbital energies in AgH and AuH imply that changes in
m o [Lm{' correlation energies for relativistic calens. of AuH will be significantly
larger than those of AgH, providing partial explanation for the large
discrepancies in equil. bond length and the dissocn. encryy between
expts. and theor. csts. for Aul. Large relativistic effects on the
orbital energics indicate that the relativistic contributions should be

included for the correct interpretation of ionization potentials for
@ these mols. Relativistic effects were also evident in the dipole

.4 198% 10% v 16 Aot
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] ; /Z/%[ ’ 109: 237445f" Relativistic effects in bonding and dipole moments,
for the diatomic hydrides of the sixth-row heavy elements.
‘Ramos, A.'F.; Pyper,'N. C.;" Malli, G. L. (Theor. Sei. Inst., Simon.
Fraser Univ., Burnaby, BC Can.’ V5A 1S6). *Phys.! Rev. A: Gen.!
Phys. 1988, 38(6), 2729-39 (Eng). Ab initio Dirac~Fock (DF) ‘and.
nonrelativistic-limit (NRL) wave functions and dipole moments are
caled. to'investigate the bonding' characteristics and the relativistic
effects in the systems HgH+, TIH, PbH¢+, and- BiH.  The dipole'
moment of AuH is evaluated using the DF SCF and relativistic CI
wave functions obtained by G. L. Malli and N. C. Pyper (1986).!
Contour plots of relativistic MO densities and difference d. maps are'
i presented to illustrate the arrangement of electronic charge in these:
/[ M/ﬂ systems. - The 5d orbitals are involved in the "honding of HgH+!
/ whereas they do not play a s{gniﬁcnnt role in TIH and PbH*, The
) i relativistic calens. predict HgH*, TIH, and PbH* to be bound. The
‘Z[/Zm : nonrelativistic-limit wave functions predict HgH*+ and BiH to be
.unbound but ‘I'lH and PbH* to be'bound. . The caled. dipole
moments using the DF and the NRL wave functions for thesé heavy
:l\::uml differ significantly in' magnitude, and.in some cases even'in

 sign., el e >
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LI 240191s Heiativistic ali elsctron configuration intecoctiog
alculation of zround and ctcited sintes of the gold bydride
-molecrle, Jansen, G Hess, Ao AL (Inst. Phvs, Theor, Chem., Uniy,
Bonn, [3-5360 Bonn, 1 . Rep. Ge nys. D At Mol
Clusters 18234, 5 {ing). itevistie Clcalens, veen
made with the spin-f, —rear aniltonian oa the gold hydride
acl, treating the ground state as well as the eieven lowest excitad -
statez, “Che calens. provide a piclu.e of the Louding in the Niu+
teat with previous work on this specics using

yround state con
//p v lour—component spiners: compared o nen -relativistic cale ., the
7 ? W 2 dipole momant is reduecd by a factor of twvo, lization (and thus
~  patiicipation of d orbitals at the boading) is preatly enhunced, the!
éﬂem L Lond length is shortcued by 20 pm, and the disseca. enerpy s
) increaced by 50%. Comjparison of the spin-averayed potiatial curves
of the ezcited states with expt. sugyests a teicterpretation of the:
/’{ZW Cli+ as the 0+ fine siruveture component of 2 31 ead the prodictinn
// of a weakly bound 38+ wtate with weak transitions 1o the ground:

state in the range of 2.9-1.1 eV

C.4.1999, 111 w46
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4b1014. PeasTHBHCTCKHA pacyeT ¢  Y4eTOM  BCex
9JIEKTPOHOB METOAOM KOH(HrypauHOHHOro B3aHMOAENHCTBHS
OCHOBHOTO H BO30YXJEHHBIX COCTOSIHHA MOJEKYJAbl THA-
puna soxora. Relativistic all electron configuration inte’r-1
action calculation of ground and excited states of the
gold hydride molecule / Jansen G., He B. A.//Z
Phys. D.— 1989.— 13, Ne 4.— C. 363—375.— Aura.

HeamnupuueckuM peasthBhcTcKuM MeTomoM CCIT B -
pokom Gasice ¢ NOCJeA. YYeTOM PEJATHBHCTCKOTO KOHGy-
Typal. B3aHMOJEHCTBHS PACCYHTAHH [MOTEHUHANbHbIE Kpi-
Boe 12 HH3WIHX 3JEKTPOHHBIX COCTOSIHHI MOJIEKYJH AuH

B MPHOJHKEHHH HYJEBOTO CNHH-OPOGHTANbHOTO B3aHMOJeN-

crBusi. TIoKa3aHo, 4TO NpeJoXeHHHH MeTOA, OCHOBAHHHi
Ha GecCnHHOBOM HEMapHOM TraMHJbTOHHaHE C MNPOEKTOpa-
MH BHEUIHCTO NOJfA, ABJAAETCS GHCTPHM H  3PQEKTHBHHM,
B TO e BpeMsi BHUHCJEHHHE pe3y/bTaThl XOPOLIO COria-
cyloTCsl C pe3yJbTaTaMH HanGosee TOYHHX METOAOB, Yuy-
THBalowHx peastusucTckue spdexTn (PJ). IlpoBoxmutes
CpaBHEHHEC X-K OCHOBHOTO COCTOSIHHA C YYeToM H Ge3 yye.

7a P9. Peantuicrexoe cokpauteine consu Au—H cocra.
X/999, » Y




aster 0,20 A; Bknag PO B 9Hepruio AHCCOUMHALHH 1,14 3B;
JHMTONbHEI MOMCHT yMembllaercs B 2 pasa. Haiineno,
YTO B PEJSATHBHCTCKOM NpPHOJHMEHHH MOJeKyaa AuH 3na-
yHTe/bHO GoJee KoBaJjehThHa. IloapoGHo — oGcyxnaaercs
5]eKTPOHHAsl CTPYKTYpa M AHabaTuy. KpHBHE RIS  BCEX
Bo3GyAeHHbX cocTosinmit 2, II H A-THmAa H CpaBHH-
paioTcsi ¢ skcrnepuM. OTMedYeHO, YTO [Jist MOJYHYEHHs KOJIHY.
pe3yJIbTaTOB HEOGXOAHM YueT CHHH-OPGHTAJbHOrO B3AHMO-
JCHCTBHA. B. K. Muxaako
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4B1021. ~ PelistuBucrckue sd(pekTHl B XHMHH 30J0Ta.
-I. JisyxaTomuble coepuHenus 3onaota. Relativistic effects
in gold chemistry. I. Diatomic  gold compounds /
Schwerdtfeger P., Dolg M., Schwarz W. H. E., Bow-
maker G. A, Boyd P. D. W.//J. Chem. Phys—
1989.— 91, Ne 3.— C. 1762—1779.— Amnra.

HepensaTuBHCTCKHM M pensiTHBHCTCKHM MeToAaMu CCII
KaK C Y4YeToM BCEX 3JEKTPOHOB, TaK H B  Pa3JHYHHX
NpHOIHXKEHHAX NCeBAONOTEHHANA PACCYHTAHO 3JEKTPOH-
HOE CTPOGHHE, CMEKTPOCKOMHY. MOCTOAHHHE H JHMOJbHHE

X- /990, v Y



MOMEHTBl JBYXaTOMHBIX -coeauHeHHit Au: AuH*(2Z+),’

AuH('S+), "AuH-(2=+), AuLi(iS+), AuO{TI, 25-).
AuF('S+) KES“Sh ) O}\T )

AuNaE‘ZH), . 3], _AuCl(IS+),
uBr(!Z+), ul(13+), T (28g+),  Aup('Zgt) w
Eur("zg"‘). oppensi. 3GPEKTH YYHTHBAJH B paMKax

TIpHOJIHIKEHHA KOHQHrypal. B3aHMOAE/ICTBHS H  CBS3aH-
HBIX 'H CBSI3aHHEIX  5JEKTPOMHHIX nap. Hccaenosano
BJHSIHHE DEJATHBHCTCKHX 3((EeKTOB Ha pasNHyHHE CB-Ba
MoJiekysl. TIoka3aHo, YTO peNSATHBHCTCKAS = CTAGH/IH3ALHSA |
HJIH JeCTaCH/IH3aLHs CBs3efl 3aBHCHT OT 3JIEKTPOOTpHI A~
TEJIbHOCTH Jsuranaa. HauGoablias mecTaGuau3amusi CBA3K
oGHapyxeHa ansi AuF (86 kJ[X/Moab) H HaHGOJblIas:
craGuan3auns cssasu — aas AuLi (—174  k[x/Moab).
PensiTHBHCTCKOE CcOKpaluenne AJHH CBSi3eli HMeeT DAa3aHd-
Hylo BeanyuHy or 1,09 A ana AuH+ o 0,16 A aas
AuF. Myorue paccuntannse CNeKTPOCKOMHY. MOCTOSTHHBIE:
MMEIOT npejcKa3aT. Xapakrep. H. A. Tonoab
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¢ 117: 258634x A sealar-relativistic extension of the linear
combination of Gaussian-type orbitals local density functional
method: application to gold bydride, gold chloride, and gold
dintomic (Aul, AuCl, Auz). Hacberlen, Oliver D.; Roesch, Notker!
(Lehrstuhl Tuer Theor. “Chem., Tech. Univ. Muenchen, W-8045
Garching, Germany). Chem. Phys. Lett. 1992, 199(5), 491-6 (Eng).
The linear combination of Gaussian-type orbitals local d. functional
(LCGTO-LDF) approach to the electronic structure of mols, was’

. 5-supplemented by a self-consistent scalar-relativistic method based
W, /}ﬂW on external field projectors. By means of an unitary Douglas-Kroll’

J transformation, the method decouples the large and small components’
correct to 2nd order in the nuclear potential and thus yields a
numerically stable two-component all-electron mcthmf). The
computational effort beyond that of a nonrelativistic mol. LCGTO-LDF:
calen. remains moderate. The results obtained for Auz, Aul and
AuCl are encouraging as spectroscopic consts. are found to cumpare

_/LOZ well with exptl. data. _

& ‘
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A | 1992
) ; L5 A76." "Hesmnupuuecrsie CCI pacverst Mmetofom [fupa-;

Ka—®oKa Ans cHcTeM ¢ OTKPHITOH OBGORONKON M TAMENbIM
aromom. Csass B owe AuH*. Ab initio Dirac—Fock|
self-consistent field calculations for open-shell heavy-atom|
systems. Bonding in.AuH* ijon '/ Ishikawa Yasuyuki, Malli|
Gulzari L., Pyper N. C. // Chem. Phys. Lett. .— 1992 .—|
194 , Ne 4—6 .— C. 481—484 .— Amnrn. . L R
* na uccneposaHMs BNHSHUSA penatus. 3addexkros Ha xu-!
MUY, CB3b B ocHoBHOM coctosuuu [y, uoHa AuHT npu-i
MeHeH Heamnupuu. meton CCIl }J.upaxa—moxa‘m'rruone-}
Kyn c OTKpbITbIMHM  06onoukammu. Moxa3sano, wuro_ penatus.:
ﬁ /] - 3ddekTni npuBoAsT K cywectseHHomy (ma 1,01 _A) yxopo-,
MEHHIO  CBA3M B. YKa3aHHOM COCTOSHMM; Pe3ynbTHPYIOWas -
AnkHa cBa3u pasHa 1,56 A. DHeprus -auccouMauMu u cuno-
Bas MOCTOSHHAas C y4yeTom penstvs. 3cdeKToB BO3PacTaloT '
Ha MOPSAOK. BENMYMHLI MO CPAaBHEHWIO C  HEPENATHB. pe-.
3ynbraramu. . ) :

R 1993, NS
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| 117: 118748n Ab initio Dirac-Fock sclf-consistent field calcu=

lations for opca-shell heavy-atom systems: bonding in the

hydrogold (AuH+) ion. Ishikawa, Yasuyuki; Malli, Gulzari; Pyper,i

C. (Dep. Chem., Univ. Pueto Rico. Rio Piedras, P. R. G5931).!

Chem. Phys. Lett. 1992, 194(4-5-6), 481-4 (Encf). A Dirac-Fock

SCF scheme for open-shell mols. is implemented in terms of the

generalized coupling operator formalism. The method is applied to

the ground state I'/z of the AuH* ion in order to evaluate relativistic,

. effects on the chem. bonding of this species. The effects result in a

. é(/l R dramatic bond contraction of 1.01 A at the SCF level ; the predicted

0, ¥ / bond length for the Iz ground state is 1.56 A. The computed

dissocn. energy for the ground I'y2 state is 0.59 eV at the SCF level.

L/LLZ'E(J %,QéuThe ab initio fuily relativistic Dirac-Fock-SCF treatment leads to an
I U

af
e

order of magnitude larger dissocn. energy and force const. for t.‘ze
ground state of the AuH+ ion as compared to the non-relativistic .
SCF treatment. __ o 2 .= f

C.A 1953, [1E sy
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3651058. [orexyMan KOHM3aUMM M CPOARCTEO K INEKTPOHY
atoma Au M monexynsli AuH, paccuMTanHsie PenaTMBHMCTCKMMM
METORaMM KOH(MMIyPaUHOHHOrO B3aMMOARCHCTBMS M Nponara-
TOpa € y4etoM BCex 3nekTpoxos. lonization potential and
clectron affinity of the Au atom and the AuH molecule by
all-electron relativistic configuration interaction and propaga-
tor techniques /Pizlo Artur, Jansen Georg, HeB Bernd Artur,
Niessen Wolfgang von //J. Chem. Phys. .—1993 .—98 Ne 5
.—C. 3945—3951 .— Anrn.
ﬂpoaegeubl PEenaTUBUCTCKHME M HEPENATUBUCTCKUE HEIMNKH-
7 ]4 puy. pacdetsl (€ y4eTom . BCeXx 3MEKTPOHOB) noTeHumanos
) ¢ MOHM33UMKM, CPOACTBA K 3NEKTPOHY M 3Heprui Bo36yKAeHMS
atoma Au u monekynsl AuH. Mcnonb3osaHbl meTton KoHgpM-
rypau. B3-BMS, YCPCAHEHNBIH METOA (byHKUMOHAna CBR3aH-
HbIX MN3ap W pa3fuyHbIe BapHUaHTbl MeToAna ¢"4"“ I'pm-ca.
_Bbubn. 30. . . st 2 s o . A. A. CadoHos

X. /999, v 35 ®
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F: AuH
pP:3
85169. DicKTpOHHAs KOppelAUHs M PIATHBHCTCKHE dddexTsl UM :
coemunennii Merawros rpynnst IB. I. Tuppmuel Merawros rpynnst IB.
Electron correlation and relativistic effects in the coinage metal compounds. ’
I. The coinage matal hydrides / Kello Vladimir, Sadlej Andrzej J. // Theor. s
chim. acta. - 1995.-92,N 4. - C. 253-267. - Aura. ]
eommupnyeckuM  Meromom CCIT MO JIKAO B Gombuwmx Gasmcax ¢
BKOYEHHEM TMONApH3aU. ¢-UHii M YUYCTOM JJEKTPOHHOIl KOppeIALH
METOJIOM CBS3QHHBIX KIacTepoB (C yYETOM TPEXKPATHBIX BO3GysIcHIii), a’
TakKe C ydeToM PensTHBHCTCKHX ¢dexToB (PD) B KBA3HPEIATHBICTCKOM |
NpHEMIKCHIH HCCIEAOBAHO dNeKTpoHHoe crpoenie M, M=Cu, Ag, Au.
JlMnonsHBIE MOMEHTHI Haiimenst paBubiMit 1,13; 1,35 1 1,21 aT. en., a npit!
yuere PO omu nommxkaiores no 1,05 1,14 u 0,64 COOTBETCTBEHHO.
- OGcymeHo BIHSHHE y4yeTa JJICKTPOHHOIl KOppeqALmH M PO Ha:
pacnpenesnene 21eKTpoHHoii rwioTHocTH. Bnbir. 59. ‘
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128: 81448p The AuH AO* — X!I+ system. Fellows, C. E.; Ros- |
berg, M.; Campos, A. P. C.; Gutteres, R. F.; Amiot, C{Laboratorio de :
Espectroscopia e Laser, Instituto de Fistica, Universidade Federal Flu- -
minense, 24210-340 Niteroi, Brazil). J. Mol. Spectrosc. 1997, 185(2),

420-421 (Eng), Academic Press. AuH mol. consts. are caled. in A—X

transitions of 0-0, 1-0, 2-0, 0-1,7 1-2, and 2-1. The rotational ;

740 1};‘quantum no. J rages from 9 in the 2—1 band to 24 in the o—o band so |

that the rotational extension is clearly not as high as in older studies. '
However, the wavenumber accuracy is more than two orders of magnitude !

better.

(- 1998, B8, N7
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127: 268265y Relativistic effects on covalent bonding: role of
individual valence atomic orbitals. Onoe, Jun (The Institute of
Physical and Chemical Research (RIKEN), 2-1 Hirosawa, Wako, Saita-
ma, Japan 351-01). J. Phys. Soc. Jpn. 1997, 66(8), 2328-2336 (Eng),
Physical Society of Japan. Relativistic effects on covalent bonding, in
particular the role of individual valence AOs, have been investigated for
diat. (AuH and Pb,) and hexafluoride (XFg: X = S, Se, Mo, Ru, Rh, Te,
W, Re, Os, Ir, Pt, Po, Np, U and Pu) mols., by anal. of bond overlap
population using both nonrelativistic and relativistic DV—Xa MO meth-
ods. The contributions of valence AOs to the relativistic effects on
covalent bonding for the mols. are clarified. The present approach is-
applied to interpret the phys. picture of the relativistic effects on bond
length of the AuH mol. The origin of the relativistic bond-length contrac-
tion is discussed in comparison with previously reported results obtained -
by bonding energy calens. o . o i iy .
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130: 273342n Spectroscopic constants of gold and eka-gold (ele-
‘ment 111) diatomic compounds: The importance of spin—-orbit
coupling. Liu, Wenjian; van Wullen, Christoph (Lehrstuhl fur Theo-
retische Chemie, Ruhr—Universitat, D-44780 Bochum, Germany). J.
Chem. Phys. 1999, 11(8), 3730-3735 (Eng), American Institute of Phys-
ics. Scalar—relativistic d. functional calcns. in the zeroth—order regular
approxn. as well as fully relativistic Dirac—Kohn—Sham calens. were
performed to investigate spectroscopic consts. of the eka—Au (element
111) compds. (111X (X = H, F, Cl, Br, O, Au) and the dimer of element!
111. For calibration, we also report results for homologous Au compds.
The bond lengths for the compds. of element 111 are similar but slightly

J1X




larger than those of the Au compds. Spin—orbit coupling increases the
bond length by a few pm. For the hydride and the halides, the force
consts. of the eka—Au compds. are generally larger than those of the Au
compds. although the dissocn. energy is smaller. The oxide of eka~Au
is more strongly bound than the Au oxide. The dimer of element 111
has an open shell instead of a closed—shell electronic structure and is
less stable than the Au dimer. The effect of spin—orbit coupling on the
dissocn. energy depends on the extent to which spin—orbit coupling is
quenched in the mol. This effect was estd. based on a spinor occupation
population anal. ) L
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P: 3
132:69565 Ground-state properties of MH, MC1,
and M2 (M = Cu, Ag, and Au) calculated by a scalar
relativistic density functional theory. i
Suzumura, Toshihisa; Nakajima, Takahito;

Hirao, Kimihiko Department of Applied Chem
Graduate School of Engineering, The University of |
Tokyo Tokyo 113-8656, Japan Int. J. Quantum

Chem., 75(4/5), 757-766 (English) 1999 The effects !
of relativity on the bond lengths, vibrational |
frequencies, dissocn. energies, and dipole moments
of the ground states of the group I hydrides MH,
chlorides MCl, and dimers M2 (M = Cu, Ag, and Au)

. have been by relativistic d. functional theory
(DFT) with the B88 plus one-paramete progressive |
(BOP)  exchange-correlation functional. The

C. 2600, 434,



relativistic effe were included through a scalar
relativistic scheme by the elimination of small ;
components (RESC) of the four-component Dirac :
spinors. Comparisons made between all-electron ‘!
results using the nonrelativistic Hamiltonian, with
quasi-relativistic effective core potentials (ECP),
and results with spin-free RESC scheme. The RESC
approach clearly works very well. The b distances,
vibrational frequencies, and dissocn. energies show
good agree with the expt. The expected trends of .
bond length decrease, harmonic vibrational

frequency increase, and dipole moment decrease with
relativit found. Although the dissocn. energy

increases with the relativity for hy and dimers, -
the reverse trend is obsd. for chlorides. A quasi- '
relativist also works well for hydrides. However,

ECP gives a rather poor descripti chlorides and

dimers.
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!’ ‘}{ » 135: 294206q Accurate relativistic Gaussian basis sets for H

through Lr determined.by atomic self—consistent field calcula.
j 2 / tions thb. the third—order Douglas—Kroll approximation. Tsuchiva,
\17 :Abe, Minori; Nakajima, Takahito; Hirao, Kimihiko (Depart-_

&X ment of Apphed Chemistry, Graduate. Sd_:ool of Engineering, The Uni-
‘versity of Tokyo, Tokyo, Japan '113-8656).. J. Chem. Phys. 2001, 115(10),:

. M > & c -4463—-4472. (Eng), American Institute of Physics. Highly accurate
M % relativistic Gaussian basis sets are developed for the 103 elements from
‘H(Z = 1) to Lr.(Z =103). Orbital exponents are optimized by minimiz-’

W M /f " ‘ing the. at."SCF (SCF) energy with the scalar relativistic third-order
Douglas—Kmll approxn. The basis sets are designed to have equal qual-

{ w ty and to be appropnata for the incorporation of relativistic effects. The
ﬂ f/‘( ﬁ basu aet performance. is -tested -by, calens: on- prot.otypxcal mols:, hy-




drides, and dimers of copper, silver, and éold using SCF, Moller—Plesset

theory, 'and the singles and doubles coupled—cluster methods with-and” ‘

_without perturbative triples :(CCSD,.CCSD(T)]. . Spectroscopic: consts.
@@Wﬁ?ﬁg}d state of eaEE specles.
The effects of relativity, .electron correlation, and the basis set superposi-
tion error (BSSE) are investigated.. At the BSSE cor. CCSD(T) level, the

-mean abs. error relative.to expt..in.D, for three dimers (hydrides) is 0.13 .

(0.09) eV; for. R, the error is 0.024 (0. : cm=}
! These illustrative calcns. confirm that the present eir

design objectives:s vt it e
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