


' VIII 2272

op 12ty 1t ) e

lRusséil H.N., Ike ge*s Hm.F :
-Bur.Standards;p.uesearch 1932 9, 625 68

Ad -aly31s of. lantnanum spectra ‘
( eI, La II, Le ILI )

—
e e

s, 1933, wes i ]




L pe- Vil 34@0 73
L, G, M, Py S C‘j)’ |
- Qs ,W/mé;w (5.
4/% '[P'{ @8@0 Qu’- L. H
1942, . S"\'"‘/ ~._C“_§§'

10, .

Oﬁ, /9&9 /zsz,,[ o SRy



73 7955
24 //,?)C@/CQ w . etfal.

(/ / A /f <

LY, #ox 96




| C22
o, NA e, B.A Hogaal
' - f/@gjw,lu g&ﬁa}n Anemidt wue )
/9{9,5 o 15 AN [ R Kam . Tek aprrund
e Q(U?ﬁtrwa uccxﬁ/r_{muu bi/uu,uu4
i, Molay A Talryio il AALT e

*




i

| 1959
Lai *E}ghgrwg_s.,Knopf w. C.,Klnney F.E,
] ‘Astrophys..:r.,Bo No2 . T
e e .
LA .
| 'llmfmm BONE 1 MHTGHCT/IBHOCTB TMHUGE 9 sm
| | MCHTOB B Gm/xszcom 1Ko odnaczrn. |
I
||
|
. | i



| VIlT - 928< . 1959
:’a Ce P"(_, /Vd pu.: Srbu [-:Lt Gol T{ -@(7, Ho, '
E*c Tm, »’{ liiu y : [ 7) ;

o J/b(ﬁ) TE |
@«‘sz U euw@«o_w
. 1953, %3 Y37

'PW 1953, ,/Qa 3095&’ _ /*0 o



- A-1m0 /960
;ZQCQP/{ A/C{ng/mE—uéc{/ﬁﬂJMo@z-

Im, Yo, iu [& CLUOLLH.  Wotid. ) .
| a(/bo,e/\ce Ch. E., :
F @m/ Soe . /')TMMa /960 SO, Y- ({98

Prek, 1360, » Q‘/ 95933




W B ‘ /553 1
/\/cl P"Z"Ce T ()
T (G R5 % R B @4“7234@%/' )
Ho®, Efz” T Y E *) A
- Diewe @f/ Ouoé/‘sww /’/ ./U
/%7% @rém 1943, 2,7, sy

PQ(A?CP, /%‘1, 5@23’3 Qémb %mw,hgv! ‘

dabatie, il




. o j994 1963
.7, E; (a/mmé?/a u. MHAWI)
' (,Q C E o

| C’Mﬁu /%3 ~

W O’I/t/:g S a. .6’/

-pmezg,ws&',%:u' W |
o pei £ d—re

C AATRAY AT TN NALADD SR TIOUTY £ X SMATL O ORI I L



o P, N, &y, 74|
é (é“ p i %Z

Jro, B, a, ) w://?o?,
MH; V‘f/ ?W v W*
%&{WWM . acta /?5"/




7 .

39373) POSITION OF LANTHANUM IN THE PERIODIC
“TABLE. _Hamilton, David C. (Univ. of Calif., Los Ange-
les). Am. J. Phys., 33: 637- -40(Aug. 1965).

" In a widely used verslon of the periodic table, lanthanum
is classed in the same column with scandium and yttrium.
However, in a number of respects lutetium resembles -
scandium and yttrium more closely than lanthanum does.

" Hence the periodic table should be modified so that scan-
dium, yttrium, and lutetium are in the same column. (auth)
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— periodic Table. «Amer. J. Phys.», 1965, 33, Nz 8, 637——-640

(anra.)

YKasviBaeTcst Ha HeKOTOpbie HeGOoJbluie H3MEeHEeHHs, Ko-
~|Topele HEOGXOMNMO NpPOH3BECTH B IIePHOMNY. CHCTEMe 3Je-
MCHTOB JJIST Jiy4LIEro COrJIacHsi ¢ HMEIOUHMICS 3KCHEpIM.
'naHneIMH. B yacTHOCTH, oTMedaeTcsi, yTO IUHPOKO pacnpo-
cTpaHeHibli BapnaHT nomelenns La Bmecte co Sc u Y ne-
Toyel. MuOrouncjennsle paccMoTpelible B paGoTe 3KCIe-
pHM. naHHble (Kacalolecs CBCPXMPOBOMIMOCTH Mepexon-
'HLIX METaJIOB), a TAKXKE HEKOTOpble TEOPEeTHY, coobparKe-
[st yKaseiBaloT Ha To, uro Lu ckopee Gostee moxoant ma
:Sc Y, uenm La. B cBs3i ¢ 2THM NpefJaraercst H3MeHeHHe

'I‘Lpllonuq CIICTEMBI, MPIl KOTOPOM Sc Y n Lu okaswiBaiorcs
B_OAHOM cTonlue. ] e _ B. DBwixosckiuit

784

‘Z_" 2" 412." TonoxeHHe NaHTaHa B MEPHONMUECKOI CHCTEME.
»3 Hamilton David C. Position of lanthanum in the———
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-}in a no. of respects Lu resembles Sc and Y more closely than La;

(943

Position of lanthanum in the periodic table. Davyid C. Hamil-:
ton (Univ. of California, Los Angcles). Am. J. Phys. 33(8); 1
'637-40(1965)(Eng). In a widely-used version of the periodic
table, La is classed in the same column with Scand Y. However, ]

does. Hence the periodic table should be modified so that Sc, i

Y. and Lu are in the same column. RCVQ i-
- e
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42993 \ SPECTRUM OF DOUBLY IONIZED LANTHA- ;
(La III)._A_Sl_xgag,.Jagl_(';_ Kaufman, Victor (National
Bureau of Standards, Washington; D;°C.): " J. Opt. Soc.
- Am,, 55: 1283-5(Oct. 1965). . ‘ >
W : Forty-five spectral lines of doubly jonized lanthanum in
/’ the interval from 700 to 2000 A are reported. Thirteen
previously unreported terms of the ns, np, nd, nf, and ng
‘series are given, Calculations of the limit of three of -
these series result in a value of 154,672 cm=! for the
' ionization energy with an estimated uncertainty of £10 em™1,
(auth)
—_—
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i . Spectrum of doubly ionized lanthanum (La 111). Jack Sugar
| and Victor Kaufman (Natl. Bur. of Stds., Washington, D.C.).!
T J Opt. Soc. Am.55(10), 1283-5(1965X Eng). Forty-five spectral’
lines of doubly ionized La in the interval 700~2000 A.. are reported.|
i Thirteen newly discovered terms of. the ns, np, nd, nf, and ng)
;series are given.  Calens. of the limit of 3 of these series result in!
:a value of 154,672 cm. 7! for the ionization energy with an estd.!
i uncertainty of =+10_cm,-! ok U . |

1965
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|y onpeaeJCHHBIMH TepMaMi, Onpe:xeneubl npeaednl Tpex

4 1331.  CnekTp ABax<Abl HOHM3HPOBAHHOrOo JAaHTaHA
La (III). SugarJack Kaufman Victor. Spectrum
of doubly ‘ionized lanthanum (La TIT) <J. Opt. Soc. Ame--
rica», 1965, 55, Ne 10, 1283—1285 (aura.) —_—

B o6aractiu 700—2000 A moayucnut 45 anmnii cnektpa
La (III). Tlpusedennt 3uayeHust IAiH BOJIH H OTHOCHT. Hil- ———
TCHCHBHOCTe(l, KaKjas JHHIS OTHCCCHA K MEpexoly Meik-

cepitii: ns2S — 154676 cm—!, nf*F — 154668 cu—1, ng:G—
154671 om~'. T. oGp., ¢ TounoCTLIO ;10 *=10 cy~! ycranos-
JeHa 3Hepris uonuaauin La?+, pasuas 154 672 cu—1.
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\ Ionization energies of the singly ionized rare earths. Jack:

! Wuw__ FJSugar and Joseph Reader (Natl. Bur. of Stds., Washington,:
R guxdl,gu,u* D.CITTC0pt. Soc. Am. 55(10), 1286-90(1965)(Eng). Valuesj -~

) C 4 of the ionization energies of the singly ionized rare earths werer
= 71 7 lobtained by means of a semiempirical calen. The results in ev.
‘are: La 1 11.06, Sm 11 11.07, Ho 1 11.80; Ce 1 10.85, Eu u
11.25, Ern1193 Prn1055 Gd 1 12.1, Tm 1 12.05; Nd 11}
'10.73, Tb 1 11. 52 Yb 1 12. 17 Pm 1090 Dy 1t 1167 Lu!
o o +x 13. 9 The unccrtamty is estd to be 0. 08 ev. except for Gd!® -
3¢ and Lu o whcre the estd unccrtamty is :1:0 4 ev. RCKXﬂ__z
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SHepruy HOHM3AUMH OAHOKPATHO HOHH30BAHHBIX
r_Jack, Reader
ies” of the “singly ionized rare
Ne 110, 1286—1290

"PeAKHX

Joseph. lIonization energ
carths. «J. Opt. Soc. America», 1965, 35,

3emeqab.  Sugar

"HcosKHOCTH 1 HEperyJaspHOCTI CMeKTPOB

o~

19

—_—

C nOMOILbBIO MOIYIMIIIPHY, MET0Aa, NOAPOGHO. ONHCAHHOTO
panee (P)K®nu3, 1665, 9/1148) puiunc/eibl SHEPriit HOHI3A-
-1Un OMIHOKPATHO HOHI30BAHHLIX aTOMOB PEAKHX 3eMelb..
DkcrepuM. onpejeneHie STHX BeJHYHH HA OCHOBAHMI aHa-
133 JJMHHHBIX CepHil B 3JeKTPOHHLIX CMEKTPaX, KaK yKasbl-
ipaeTCsl, HATaJKHBAeTCs Ha 3HauuTe/bible TPYAHOCTH 113-3a

p 3Toil 06GaACTIf ——
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suepruit. ITonyuentioi. . e3yabTaThl Takosbl ‘(B 36): 'OL{UI‘
11,06, Cell 10,85, PrIl 10,55, NdII 10,73, PmIl 19,90,
SmlIl 11,07, ErlI 11,95, GdII 12, ,g_bll 11,52, DylI 11,67,
[ 11,80, Eull 1183, 7TmII 12,05, YbII 12,17 1 Lull
39 s6. IlorPeinocts ‘MeTona ouennpadicss B =0,08" 38, |
uckmoyast GdII 1 Lull, mas KoTQpelX NOrpewHocTs CO-
crapaser *0,4 s6. Ilonuepripaercs, uto B psige cayyaes
(mast PmlII, TbII 1 Holl) saekTpouible KoHdurypawii oc-
HOBHOrO COCTOSIHIISI He YCTaHOBJ/EHbl OKOHYATeIbHO: B 3THX
C/yuasix —pacyeT OCHOBAH Ha MpPEANOJNAaraeMblX OCHOBHBIX
Kouburypawnsnx 4f%6s, 4/%6s u 4f!16s cooTsercTpenno.

. B. BoixoBckuit
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Autoionization-broadened Rydberg series in the spectrum of La
1. W. R. S. Garton and M. Wilson (Imp. Coll, London).
Astrophys.” J. 145(1), 333-6(1966)(Eng). The absorption spec-
trum of La vapor, in the uv region, was observed with a vacuum
spectrograph in conjunction with a King elec. furnace. Among
the many lines observed are 2 Rydberg series of the transitions
6s? 5d ’Ds/z — Bs? np z,Poa/z‘z and 6s? 5d ’D:/z — Bs? 71? 2l)ox/z.;/zb, in
whichn = 8,9,...23. The2D term is the ground state of La 1,
j ) and the 2P° terms are those converging to the excited state 6s* 1.5
of La 11. It lies 51,322 cm."!above 2Dg/s, and 7394 cm."! above
the ground state 532 *F; of La 11. -These series give an improved
value of 44,981 cm.~* = 5.58 ev. for the lowest ionization po-
tential of La 1.~ Wavelengths, term values;and quantum defects
are_tabulated.” __C.C.Kiess.

@

C.h-1966-6<. g
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'5B1.  Tofoxenie JaAiTAHA H AKTHHHS B NEPHOAHYECKOI |

____‘cucteme. D ash H. H. The peniodic position of lanthanum _.
iand actinium. «J. Inorg. and Nucl. Chem.», 1967, 29, Ne 7,;

RN, 11811—1812 (aura.)
. Boipaxkaercst coMueniic B NPaBOMCPHOCTH  HCKJIOYCHIS |

_iLa u Ac u3 37eMeHTOB, SBJAIOMHXCA IEPBBIMH YJeHAMM,. .

d-nepexoaHoro psina, rpynnsl Sc, ¢ 3aMeHOil X HA hu " L\\vl
s Il AL

| (P2Kxuy, 1966, 664).

-




loa [+

... 85073g The periodic position of lanthanum and actinium.
H. H. Dash (Variety Children’s Hosp., Miaan%: Fla.). T Inorg.
‘Nucl:Chem:. 29(7), 1811-12(1967)(Eng). Since 7 (the principal
‘quantum no.) is always equal to I + 1 (1 = the azimuthal
‘quantum no.), it can be shown that the at. no. for the d-transition
elements will be given by the equation: Zp,df = (Z2N'p(2n,
—1) + m, where N’pand m are values suitable to configurations
involving incomplete orbitals. The n and N’p values for the
'summation of all pos. values of the 1st members (m = 1) of the’
.d-transition series are given. The Zg.a! (= 57) and Z1,4* (= 89)

" positions_are assigned_to La. ggdég _ 8 references. _ JDJN




s

7

,—Vaw!pw/w/xf (64) (Spep 5
savig 3P | |
_\/O//W-c'a’ 1964, 73 , V4, /27-3 %

/1D A Fo | D =

o



I

'

N9 12, Uernwie xondmrypawnn Lal. Stein J. Even

57

configurations ‘of La I. «J. Opt. Soc. Amer., o7, 57,

No 3, 333—335 (aura.)
[TpoBeaciio TeOpeTid. paccMoTpeitie ypoBtieit 3Heprii
s yetnuix Kondurypatuit 5d6s?, 5426s u 5d° atoma La.

PaGora pasfencia na 2 stana. 1. C HCNOJb30OBAHIEM cuer-’

ILIX M 3aHOBO KJAACCH(HUMPOBalLI CMEKTPaabibie Ji-
1 Lal, uTo no3posiio oGHAPY#HTD YCTLIPE HOBLIX ypoBlist
3Heprity, NpHHAANCIKAIHX, KaK NoKasal anamus, Tepmy F

e n3BecTHOil panee KOH(HIypalHi 543, Cpapuennte ¢ Bal
noka3aso, uto 5d® sipastercst nanGounee HII3KOiT Mo 3HEprit:

yernoii kondurypawneit  Lal, 3a ucKJOUCIIEM 5d6s? 1t

'5d26s. 2. [Ipon3pejicH TEOPCTIt. paCuCT SHCPritit 37 yposHeil:

Tpex BLILCYNOMSHYTHIX KONDUrypaunit ¢ yueroM 1IX B3aHMO-
neficTBHA i np}l_}{qﬂl‘ljl_ﬂ._C_n_l_l__l{:__o_pGHTa.'IbHO_l'x coniit. TToutn

‘7)°/Mfﬁ“ i



"BCG TEOPETHUCCKH BLIYHCJACHHBle 3HAUCHHS 3HEpriy OTJH-
UAIOTCST OT COOTBGTCTBYIOLLHX 3KCMEpHM. 3HaueHHit Melee
ueMm na 100 cu—*, Tlpeackasano cyuiecTBoBaHie psga elle
-He HaOmoaaBuiixcsi ypopHeit Konpurypaunn 5d° Bouuic-
JieHbl 3HaueHHst Mioxkuteseit Jlamae 1Js1 Beex paccmaTtpi-
BaeMbLIX ypoBHeil. Pe3yJbTaThl XOpPOLIO COMJIACYIOTCA C HMe-
IOLIHMHCS 3KCMepHM. JaHHBLIMH. PacueTbl NoATBepAuil, UTO

BCC paccMaTpiiBacMble’ YPOBHH XOpowo onichiBaioTest LS-
CpA3bN. __A. W. lWepcriok
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e 799830t Even configurations of La 1. J. Stein (Hebrew .

" Univ., Jerusalem). J. Opt. Soc. Amer. 57(3), 333-5(1967) S
"7 (Eng). A theoretical calen. of the even configurations 5d6s?,”
. 5d*6s, 5d° of La 1 is presented, which fits the known energy levels

well, and predicts the unknown levels. ~~ RCKX 77
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o i) '6 1299, ° CnexkTp [ABYKPAaTHO HOHH30BAHHOTO JIAHTaHA'
/,/ ;‘([JBIII). Odabasi Halis. Spectrum of doubly ionized,
- -~ - ----lanthanum® (La“111):" J:"Opt."Soc. Amer.», 1967, 57, Ne 12,..
. 11459—1463 (aura.) o - . !
cemeemeime e cme v B oGacTH 2000—12000 A B cnektpe Lalll naGmoaeno -
; '!75 aunuin, 13 kortopulx 65 mnepnuic. llponsseiena OlleHKa;
e .-« |OTHOCHT. HHTEHCHBHOCTEIt JIHIT I lana HX KJaCCHOHKAUMS. - ~~—--—
1OGuapyxenst 4 nosbix Tepma: 10s, 9p, 9d u 9f. Onpexesne-:
- --—--==iya TOHKas CTPyKTypa 5g, 6¢, 7g¢ n 8g;TepMoB. Uamepena; —~-—
/ [ - . ipemnunHa cBePXTOHKOro paciiervienus 6s2Si/o-ypoBusi, pas-|

B e yan 1,03+0,10 cxt. Onpenenenirglgp_rlwﬁ,ﬂmm.m-—"—
. Lalll, E=154 644215 ca~!. TeoperTHCCKI BHUICIEHBI 110,

ot oot —m—e - oTOAUHBIC CMHH-OPOHTANbHON CBA3M JUIA MEPBBIX TPeX dJe-;
'MCHTOB H303JeKTpoHHol nociegosareabioctit Cs 11 cpashe-!

e e et ¢ JANHBIMH, TOJMYYEHHBIMI 12 OCHOBE HAGMIOACHHBIX AY6- ——
'JICTHBIX HHTepBaJoB. Xopollee COrJacie  OTMEuaercs 145t |
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#»44456m Spectrum of doubly ionized lanthanum (La 111).!
Halis Odabasi (Univ. of Colorado, Boulder). J. Opt. Soc.
~~Aef —ST(12), 1459-63(1967)(Eng). Sixty-five new spectral
lines of doubly ionized La in the interval from 2000 to 12,000
A.arereported. Four newly discovered terms (10s, 9p, 94, 9f) are|
igiven. Fine-structure splittings of 5g, 6g, 7g, and 8g terms are!
‘detd., and their pcculiar behavior discussed. The hyperfine
structure of the 6s2S)2 level is 1.03 &= 0.10 cm.™ By using!
the new terms, the previously reported ionization energy is
_cor. to 154,664 == 15 cm.~! The theoretical values of spin-orbit |
coupling consts. are caled. for the first three clements of the:
Cs isoelectronic sequence. _RCKX

|
\




dn{ [y | BP-105- 11 1968

% |—— 108057s Surface ionization. IIL The first ionization po-—
tentials of the lanthanides. _G. R, Hertel (Oak Ridge Nat.
| ——Lab., Oak Ridge, Tenn.). J. Chem. Phys. 48(5), 2053-8(1968)
(Eng). The surface jonization comparison technique was used:
| ——ito measure the first jonization potentials of the lanthanide cle-t—
‘ments. Values obtained were La 5.55 = 0.05 ev., Ce 5.54 =i
o }-0.06, Pr5.40 % 0.05, Nd 5.49 F 0.0, om 0.61 & 005, Tu H.64—
-+ 0.05, GA6.10 = T.05. 1b .80 &= 0.04, Dy 582 2 0,03 Ho;
580 4 0.03, Er 5.05 £ 0.03, Tm 6.03 £ 0.04, Vb 6,04 == 0.04,.-
andI Tu 53 =05 Thc omzation potential of Pm is estd.
___tomco.ocev. lhe Tolerence clement used was Ag. A tabula-l
tion of all known reported values is included, and comparisons,
/ ‘are made. _Agreerient is generally good. RCIQ .
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|A 11 1251.  Bo3Gyxnenne atomoB La B anekTpuueckoji

dyre. Anti¢ Jelisaveta, Caro Paul Sur I'excita-
tion du I'a"ﬁiha'nc"ﬂ'a’ﬁ's"l"zii"é"élé"c"t'fiifue. «CTT. Acad. SCi.»,.

wu‘&“ 1969, €268, N2 14, 1128]—1281 (dpanw.)

Lhete;

. |

HceacpoBanpr UHTEHCHBHOCTH JIIHH{I B cnextpax La I, La'

II' u LaO. B wenounpix Matpuuax (cysnnarax i XJaopugax!

<!1% Lay03) a1 B razay (CO2 u Bo3ayx). T-pa ayra onpepe-|

J1A13Ch H3 OTHOWICHIIS ItHTeHCHBHOCTe]Y JUHHIIT CnekTpa Lall
1o ¢-ae: ;

@ &

G- 969 /00
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5040 (V 4—V p)
T (CK)= Tog @A A @M 5 — 108 Fal* et 7> 3 ST
3 og (g )Al(g )B og_Al B og I4!lp
e V — moTeiiiast 030y AKACHHT anmnit (B 26), A —Be-
pOATHOCTH 11epexo0B, | — it TeHCHBHOCTH ML [Ipeanona-
TaeTcsl, UTO yBEJIHUCHHE {IHTEHCHBHOCTH B HEKOTOPBIX pact-
popax He 3aBHCHT OT 1-pbl 1 OTpaxaet H3MeHeHHe 3aceaet-
$ioCTH BO3OYAKICHHBIX yposueit Lall. B. IlleBebKO



vy ~s627  WEd

I
———- 2 185, Pacuer yposueit sneprun La Il 4jod, Celi
4f5d6s2, Pr 1V 4f5d, 4f6s, Eu 1147 (8s)57, Gd 1 47 (8s) 5652
——EpeMullPL B, Mapbixina O. M. €OnTika 1 clekt-
'{ocxomm», 11969, 26, Ne 6, 873—881
i

Paccunrans !EOBHH E)HQEFHﬁ MCPCUHCACHHBIX 3JICKTPOH-
BIX- KOHOHIYpauHi pEAKO3eMeblbix 3jaeMenTos. ¥ Pr IV
yuTEHO 3JIGKTPOCTATHY. B3aHMOJeliCTBlie MEXAY Koudury-
‘paunm\m 4f5d u 4f6s u mokasano, 4TO OMHCAHHC,3HEPreTHY. |

. lcxeMpl ypoBueit mpH 3ToM yayuwactcsi. Cpeansis kpaapa-i
g 2 ‘THYHAsH owNOKAa PacCYHTAHHLIX YPOBHEil SHEPrHH COCTaBJSICT |
{ 623, 600, 259, 95 u 122 cu~! gas Lall, Cel, Pr 1V, Eu II, —
Gd I coorpercTBento. . —
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Wendung ayf das’
hys.» (DDR), 1970,"25, No 3,i
299—314 (Hem.; pes. aurJ,)
B cxenre LS-c
W " spd

I

#40

y '41141.' KBaanno.nbnoe Iiaanmozxefzcmue B
S1eKTpoKy KOHpurypa

Cayyae’
spq. npumenenue K cnekrpy
' <lese A, ernquradrupolwechschvirkung fiir Elektro..
nenkonﬁgunatdonen. vom Typ spg und An

‘Lanthan I-Spektry

m. «Ann. p

Bsi3y p npoctpancrge G-y Kompurypaumlj
Marpuy, oneparopop MeXIneKTpoNHOM |
snexrpocranwecxoro n CHH-0DGHTanp50

]
ro B3anmopeficr. |
licTpig Kuaupyno.nbnoro

y !

I

MOMenta gpup, c

0J104Koji, Honyyeyy, TaKxe BhIpasxcenuy puq'
OHCTanT CBepxTOHKOrg pacmennemm‘_ﬂﬁxg

~2.B _cxene j.!

. .



‘cBsisi. C noMoiltbio SKcnepnM, 3HaueHilit ypoBHei SHepruu
Ansi Lal ompenesneHbl MHOroTepMHbIE (-ILHH, COOTBETCTBYIO-;
Lule OnpefiesieHHbIM 3HaueHnsIM J, C MOMOIIBIO  KOTOPBIX,
pbiancaenst 3navenust A u B, Omi CpaBHHBAIOTCS C 3KCIe-:
PHM. 3HAUCHHSMH H BBIYHCJIEHHBIMH B cxeMax LS- u jj-cps-!
ai. OGCY:KRalOTCA NMPHYHILI PACXOXK/CHHS TCOPHI I 3KCIe-|
pHMeHTa, ‘ P. C. Narnc
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) Q%l@}y Energies of the electronic configurations of the
-eeee—n-—- _ lanthanide and actinide neutral atoms.__Brewer, Leo (Lawrence —— ..
' Radiat. Lab., Univ. California, Berkeley, Calif.). J. Opt.
S . . __ Soc. Amer. 1971, 61(8), 1101-11 (Eng). ‘The thermodynamic — —--.—
G -— 7 data for the lanthanide and actinide metals have been combined o
! with spectroscopic data to develop a method of estg. the energies =N
~-——-~-—— " of the electronic configurations of the neutral gaseous atoms.

¢+ Energies are tabulated for the lowest spectroscopic level of each %

sw—-m- - —--- —~ configuration. Many of the odd terms of La 1 have been re- o~
eassifed | .y
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q‘?ﬁS’ls‘v Optical investigation of the hyperfine structure of some
lanthanum 1 lines and interpretation of the measured A values. _
Fischer, W.; Huehnermann, H.; Mandrek, K. (Phys. Inst.,
niv. Marburg, Marburg, Ger.). Z. Phys. 1971, 248(1), 53-60
(Ger). Several La 1 transitions were investigated by optical in-
terference spectroscopy. . All A values of the levels of the con-
figuration 5d6s6p with J = 9/2, 7/2, and 5/2 were measured. -
Applying sum rules, the 1-electron a value ae(5d6s6p) was de-
rived. A promising .interpretation of the measured A values -
cannot be done without properly considering core polarization

and c_oqﬁgura_tion_inter_actiop with adjacer_lt configurations. =
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| i(&éggd/kesonance lines of lanthanum 111. Johansson

Sveneric; Litzen, Ulf (Phys. Dep., Univ. Lund, Lund, Swe e
" J. Opt. Soc. Amer. 1971, 61(10), 1427-8 (Eng). The low-energy
| 5d-4f transition lines of La 111 were recorded at 7195, 141, 7092.182
and 5591.911 ecm~! with a 1.5-m Czerny-Turner spcctromcter
with a PbS detector. Energy levels are 0.00 and 1603.23 for
; i 8@*D J = 3/2 and 5/2, resp.; 7195.14 and 8695.41 cm™! for
i AR T = o/" and 7/2 resp.
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I, 2 J1386.  Pesonancuvie aunun Lalll. Johansso

—— . |Sveneric, Litzén Ul Resonance tines—of—Ea 1l
' «JOpt-SoE Aiier.y, 1971, 61, Ne 10, 1427—1428 (anra.)
e———————— | C moMomslo 1,5-M cnextpoMerpa c actekropom PbS Ba-— ..

| perHCTPHPOBANB - PE30HANCHBIC  NEPEXObl 5d2Ds/a,, s/la—

L 4f2Fg/s,2/2 B cnektpe La 111, BO3GyKAaeMOM B HMIYJAbCHOM.

g y | paspsizie B MOJMOM KaTtoic. Dueprii yposueil 5d°D wn Af*F
(4 . YCTaNOBJEHL ¢ TOuHOCTHIO e Xyxke 0,02 el K H. K- oooh
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BausiiHe CMEKTPOCKOMMUECKHA npHMeced M at- -

aeHHe aToOMOB_JIaHTaHa _B_IL1A3-

_ 4 N561.
j mocgepsl ra3a Ha Bo30y
Me 3NeKTPHUEeCKOil JYrH.

Anftic E. Caro P. Influence

"desTTampons spectroscopiques et de I'atmosphere” gazeuse.

D, 1973 0Y -
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sur I'excitation du lanthane dans les plasmas d'arc élec-

_trique. «Spectrochim. acta», 1972, B27, Ne 11, 479—502 .

(dpanu.; pes. anra.)

JeranbHo 1HcCaea0BaHO H3JIyuenne HOHHBIX JHHHIT La B

Jyre C {10MOLUbIO IICMONb30BAHHA LIEJOUYHBIX XJOPHIOB B
KauecTBe cnekTpockomiy. Oydepa. IlpusexeHo omnicanne
METOAIKI H3MEpeHHs H 3KCIepHM. ycranoskH. Hamepenns
TepMOAHHAMHY. NapaMeTpoB (T-pul 3JekTponoB 7T, nxamie-

Hus, CTeneHH HOHH38U.HH) NpOH3BOANINCL II0 OTHOLUCHHIO -

nutencupHocreil anmunit Zn, Mg u La. Cpasuenne nswe-
pennsix Beanunn T pas juunit La Il nokasano, uro na-

celeniie HekoTopbix Bo30yxacnnblX yposueii La Il mawme-
HSICTCS, ecll B NJasMe MNpPHCYTCTBYIOT ILEJOYHBIC COJIL.

[Mocaenyiomas nepexaua suepruu ¢ yposueit Moseky st LaO .

ocraercst ycToitynBoil Bmiots a0 T-p T=6000°K; ue-
xKoTtopule JquHnn La Il npi stom cranosstca Gosee HuTen-
ciuplbiMy. Takoe siBlcHIC HMeeT MecTo, cciait B atMocdepe
paccMaTpupaeMoro rasa npHCyTCTBYET AOCTATOUHOE KOJ-BO
Kiliciopoaa. XJopHALI HrpalOT poab Oydepa B H0BOJBLHO
uripoxoM nHtepsane T-p T=5000—6500° K. Buiuncaenie:

u_m3Mepenne crenenn momnsawnn_La (Lal, L@l [a0),

1IOKa3aJH, 4TO M ‘BO30YZKJAEHHBLIX COCTOSIHHIT La - nmeer!

MECTO JIOKAJbHOC TepMOAIHAMNY, ‘paBHOBeCHEC. Buba. 28.:
B YT YNaonas i ssi
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"21903x Spectral emissivities of lanthanum, '_E;ﬁE,'and

praseodymium. Moscowitz, Charles M.; Stretz, Lawrence A.;

Bautista, Renato G. (Ames Lab., Iowa State Univ., Ames,
Iowa). High Temp. Sci. 1972, 4(5), 372-8 (Eng). The spectral
emissivity of liq. La, Ce, and Pr were detd. by comparison of the
surface brightness temp. to the true temp. The sample was
placed in a Ta crucible containing a black-body cavity and heated
under vacuum with an induction furnace. An automatic optical
pyrometer was used to measure the brightness temp. of the sample

surface and the blackbody cavity. The spectral emissivities

were then calcd. from this data. Oxidn. of the sample surface
prevented calcn. of values for the solid phase. No variation of
spectral emissivity with increasing temp. was detected. The
spectral emissivities of the lig. metals at wavelength 0.645 u are:
for La, 0.282 = 0.012, Ce, 0.309 == 0.020, and _Pr, 0.294 == 0.020.

ThETeported error is th¥std. deviation from the arithmetic mean. .

C.A1973.78 . Wy o @m
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"\ 3 b9. ~Honmzaumonnas asueprus  aBaxkapl M TPHK DB
'A(OHH:!HDOB&HHMX penKo3eMeabHbl —Siugar
Jack, R¢ €rJos .
and triply ionized rare earths. «J. Chem. Phys.», 1973, 59,
Ne 4, 2083—2089 (amr.a.)

# Tlpuselensl BeJHYHHBI HOHH3&M. HEPTHIT ABAXKIBI H TPHIK-
Jbl HOHH3HPOBAlHLIX aTOMOB PCAKHX 3eMeib, TOJyycHHLIe
nyTeM HHTEPNpPETaluiH CNEKTPOCKONHY. AanublX. Iloayuennuie
"X ABAXKALL HONII3IPOBANILIX ATOMOD Pe3Y:bTaThl YAOBJET-
¥

Prrrsrece £le. /4 A0 F

BOPHTEJIBHO (C TOYHOCTbHIO NI%) COTJIACYIOTCA C JMaHHBIMH

ATPMOJIHHAMHY. HB.\leCIHH-[ OKIC0B JaHTanu1os. Ilo pc3royMe

2. 1979 &~ 3 ® - Rz

1973

ation energlies of doubly -



soamacic ZAOE-A 1573

S,

/57

B gar Jack~Reader Joseph. Tonization energics of !

T 2 J1318.  dHepru MOHH3AUHH ABYKPATHO H TPEXKPATHO ~:
HOHN3OBAHHBIX ATOMOB PEAKO3CMEJBHBIX MEMEHTOB. Su-

|

doubly and triply ionized rare carths. «J. Chem. Phys.», |
1973, 59, Ne 4, 2083—2089 (amura.) ,
MeTOZI0M HHTEPNOJALHH SHCPreTHY. YypoBHeil 4 f¥ns-ce- .
pHi OmpeeJeHbl SNEpriu_HOomn3alui ABYKparto I Tpex-
-~ -+ KpaTHO HOHH30BaHHBIX aTOMOB La, Ce, Pr, Nd, Pm, Sm, ;. _
Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Af. Mas Asykpat- -
... HO MOHI30BAaHHbLIX ATOMOB COrJIacHE C IKCMCPHM. NAHHBIMII |
B npemenax- 1%. Ouepris Hounsaunn Gd 11 (12,098 sB).'
onpefesena MO HOBBIM CMCKTPOCKOMIM. H3MEpeHusy At
Gd Il u 111 Duepreriy. HHTCPBAJB  Cepiil 4fN-1 (65—
TTTT7S) BBUHCASAHCH C . HCNOJb30OBAHHCM H3BECTHON (-IBI --—




i e B AT

. T " e
i PuaGepra — Putua. - Ilpusemenbl TaGauubl dHepreTHy. HH-
NS ) . TepBanoB - 4 [N~ (5d—4f, 6s—5d, 6s5—7s), suepruit |

HOHH3AUHH YKa3aHHBIX ‘HOHOB B CPABHCHHH .C HMEIOUIHMHCS |
- 9KcmepHM. AaHubiMH. ToyHocTb  pacueta 3 eKTHBHOrO
KBaHTOBOro uncna An*=0,002, sneprin noumsawnn AE;= |
=165 cm—! aas ABYKpaTHO 1OHH30BaHHBIX aTOMOBH AE;=
. =200 cM~! OAsT TpPeXKpaTHO  IIOHH3OBAHHBLIX  “TOMOB. |
! Buba.. 14, . ; B. I1. Lleseabxo |,



med Z, Bauche-Arnoult C;” Wyart J.-F.
Energy levels and hyperfine structures in the (5d+6s)3
configurations of Lal. «Physica», 1974, 77, Ne 1, 148— .
158 (anra.) : .

TIpoBesen anann3 MOJYYEHIOro ¢ MOMOUILIO ¢(ypbe-npe-
obpasytouwtero cnexkrpoyerpa_cnektpa Lal B oGnacti - -
3500—14 500" cm—!. OGNapyzxcio 13 u3 15  negocTalomix w
e S yposueit  (5d+46s)3-kondurypami, 1HeH3BCCTULIM  OCTANICS -0
W Jmumb Bepxiuit TepM 2D xoudurypammn 5d3. Ha  ocuosa- ‘)

HHH  TIPOBCICHINOrO: alaiu3a  paccuiTano  mosoxenne QY °
yposueit sueprin (5d+6s)3-konpurypamnn Lal ¢ yuerom \
KOHGUIYPALLHOIHOTO B3alMOJCHCTBUA. Hcnoabsyemble ans - |
pacueToB 18 napaMerpos npiHBeienbl B rabmauue. IToay-
yennble pacteTiibie Aalible YPoBHeil 3Hepriux H daxTophbl
Jlanjc XOPOMIO  COTAACYIOTCSl € SKCIEPHMCHTAJLHBIMH,
Onpeaeena CBEPXTOlKas CTPYKTypa 16 ypopueii, npu-
pagnexaumux 5d?6s- i SdixongurypaunsMm.  Hs-za me-
7oCTATKd JKCMEPHM. JAHHBIX N0 3JCKTPHY. KOMIOHEHTay -
CBepXTOHKOIl CTPYKTYPLl — NpoBeieno Hyueiine TO.’IbKo(

Mari. KOMMOHENT, HACKOIbKO 3TO OKa3aoCh BO3MOKHEIM T

q>/é 7f Ges BpeAcHHsT nmapameTpon 2-ro  mopsaka. [lonyuemnpe
‘_' 474 | nannpie_TalOyaupopanbl. ~ UL Tyasesa

. 5J1303.  Ducpretnveckiie yposmsm - M CBEpXTONKas
ﬁ F) cTpyktypa (5d4-6s)% kondurypaunit Lal. Ben Ah- 77,77
——

o
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1
.
/ 16"311\: Encrgy levels and hypcrfmc structures in the (5d°

+ Gs)3 configurations of lanthanum (La I). Ben Ahmed, Z.. )

---Bauche-Arnoult, C.; Wyart, J. I, (Lab. Atme Cotton, Cl\RbI ‘ -
.Orsay, Tr.). Physica (Utrecht) 1974, 77(1), 148-58 (Eng)..

‘The ncar-infrared region of the La spectra was recorded,:-- —-——--
between 3500 and 14,500 cm-!, with a Fourier transform

..~ | .._spectrometer. The results are uven concerning the classification .. ..

of the even conf"uratxons (5d + 65)3 of the 1st spectrum in

5 out of the 37 e\lslm" levels are now known. The (h(-nr o
retaticn of the energies and Lande factors was done and |

Hate counling cigenfunctions were used o compute the >_______-
aneular pact of the h\porlmu interactions. From the nw.xsl'runcnm !

.ni carlier exptl. results, the magnetic hyperfine consts. of 29 -
wven levels are known; the values of the radial hyperfine’

.trucoite parameters !‘n‘ were dcduaul are dlscmwd

'm‘\




‘nermann H, Mandrek K. Isotope shift measure-

Phys._», 1974, 269, Ne 3, 245—252 (aura.)

_I_ B cnekTpe Tpex H30TONOB JaliTana 5?7 La, %?3 La H...

égg La uamepennl usoronmueckie casuri (MC) natn amxuit

| (5177, 5234, 5455, 6260 u 6266 A). Jlantan Bo3Gy:xmasics

B paspsfe T0JIOr0 Karoja, CBEPXTOHKAs CTPYKTypa JIHHHIY

‘| "perncrpuposanach uutepdepomerpom Pabpu—Ilepo  co

ckaunposanneM paasJjenHeM. IToayyennble pannbie no YUC
" taGymupoBanbt. IIpuBeeHL PacCUHTaHHBIE H3 AHArpaMy
Kunra snavenns creuHduy. MaccoBoro CABHra. dTH 3Haye-
""HEsl MOKasbiBAlOT GOJBIIOH crnelHHYECKHIT MaccoBbIT: 3¢p-
_texr (ocobenHo aJs JmHHH A=5177 Af), BO3HHKAIOIHIT W3
"KOHQHTYpall. cMelleHHst YPOBHel € 4[-3/eKTponamu. By
ylicaennble H3 sKcrepuM. Koncrant MC u3Menennug cpenHe-
".KBafipaTHYHBLIX pamHycoB 3apsma 86<r2> atux silep “cpas-
HHBAIOTCS C COOTBETCTBYIOLUHMH 3HAYCHHAMH Ing ys3oro-

- C. Tynsepa

ments in the atomic spectrum of lanthanum (Lal). <«Z.

- 197Y

1 7 /'*_ 1J1306. H3mepeHHs H30TONMHYECKOr0 CABHra B AaTOM-- ‘

HoM cnektpe sanraia (Lal), Fischer W, Hin-

HIY, 5Apa GapHs, rle BCTPEYAIOTCS aHANOTHINNE ajomamy =~
ncC. .
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Hastin W-C., Fagar £, Keases g «CCL{'/Q?/&, 6'.7: ’
7 /Q/L‘/J_' @rnd 5‘%‘&/’4 /€€/ '9[/7[4/ 777 %j/ "‘/—Jj
g faerrs) - 412 ; 2y, 7.
' 5;./’44/)7(/ levels ernd r s Bt )'(/'(”7 &7’43-;;7'/4’-:
‘?/21' /tﬂ/) ‘Z‘Z'Z'V L‘%&éw é‘.'/(:’ 4»‘7@/ Zexy sz, salfe

2a
o

&)7{{’/)”\{ P c’/ /.ﬁ/?\(’. . '
Puliow, 1925, 22622 w @




( /é 600 6;_/ /}iz/ﬂﬂ;{/ﬂl/ﬂzéfg ng g il
% HE: Hf Hzgz/y Vo, x@"&‘m ty; }V/
RCWJV 8 6: ﬂc%%moum/ }/ r’%%

per. X862
}G/W P%WK J934,60,M%, 13964400/
Fout wmﬁofwn /a/fmfm/f o some

w@”ﬁ% oniale U !/'/f?fl

o oens ST 9023 0




Y SR A S e L e e

TR T AT D 0T

N .—:;— -~ 2 . "0502
[ e [

AT DT TINS5 T I R T TR D AT T AT TR

11n°&r:! -

Siuis ¥% K.L. Vazme*' Hugent L.AJ. o
fonization =n ergies oi' doubly Y:;':,“a and
¢riply lonizZe d lanm:nme" T2 oy
zation tachnigue. e

1. Chem, Foys.” .197 60,:: 5,. 1927-1930

(amri.)

RS S8

',
7 el hld]
| 1 Bre.

3

BUHUTH

PP P 2T, A WITITST A AR AN S35 SR TUMADT AR ATES b8 s TITIW A ST TR L0 PN



/, =
y | / Z ;; 3 7 ’ -

(REsitd S '

51%%@&/ : 2§ bl L8 ﬂ&?
el Excrsi e S S AL '/;z / -
. % LN Y



| ] . /975
50407 .7259 | 082 7 orn
Ch:Ph:TC %ﬂz /7?2 /></ =% ngf
- A P By
Rauh_E.G,,Ackermann R.J. (eeet /'2’” /__—/K/

The first lonization potentials of -
neptunium and neptunium monoxide,

-J.Chem.?lva'.'f,lg'lsﬁz,n A;,issq |
(amra.) - (338 mae

5631900 - BUHUTH |




J .’7/0{ // /ga ), Lo /1/ Cy //) ///,2_5

&Vﬁ/ff’l ay (g/)J/c’/ﬂ [’ Z. - Kfﬂ/
G pof Soo. Bmet., (975, 65, wE 55 Ly

/[('-(—//o/
/&/mfzz&wa’ fwzud ,,7’ ded // Kq/;//} )

/
_ Zﬂ /1/ C() L . | g /w,/‘f‘-f

fa Phyy 126 17029 fo Qﬁ .




jL’i@j

.‘ o X . r ” g 3
Xt —/& 3/6 _. /Y

5 306. MpoposKeHne CHCTEMbI UETHLIX 3JHEPreTHye-
ckux ypoencii Lal. Ben Ahmed Z, Verges J,
Wilson M, Giacchetti A. An extension of the
even energy level system of La 1. «Physica», 1976,
BC84, Ne 2, 275—280 i(aura.)

[Mposoaxena Kaaccu(xalist YCTHLIX  KOupuryparii’
La I. Bunoanen napaverTpnd. anaund xoudurypaunit (5d-+
+65)3+4f6s6p+5d?7s+5d6s7s, maentnduuuposano 63 u3
85 poamoxkubix yposueil. TaGyaposannl 1CrnoJb3cBanibe
npu pacuerax 41 mapaMerp, Bcc IASHTH(HUIPOBANIbIC
suepreTHu. yposuu ¢ sueprieit <35000 cm—! ¢ ykaszaneym

| 3Hauenns J, IKCNCpUMCUTAJIBHO nadaioaacMeie It paccui-

Taniple HeprHu 1 g-GaxTop, a TaKXKe HCHICHTHQHLIPO--
panusie yposui-c¢ aneprieit 33 000—40 250 oy~ ¢ yxa3sa-
utneM g-axropa. Y.ayuuiena TOUHOCTL ONpPEACJICHIST 3Hep-:
retiy. yposHeil #t Boai. G-uuit A kondurypaunit (544
+6s)3, cpenekBaapaTiuias omnbdxa cocrasaser 40,5 cm—!,
[TapaMeTpily, N3yucHie CBGPXTONKOIl CTPYXTYPH yMcHblia-
eT OTKJOHEHHST M1y PaCCUHTAHHBIMII I 3KCICPHM. 3iHa-
yeHNAMI Mari., KOHCTauTHl AJst yponieil Tepmos 2D Ges-
3aMETHOr0 - B3MCHCH A . 3iaueliil SJACKTPOIILIX KOICTANT.

: # % JI. Tvasena’
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86: 35841c An ¢xtension of the even energy level system or""
lanthnnum(Ln 1). Ahmed, 7. Ben; erges, J.; Wilson, M; !
Gincchelti, A, (Lab, Aime Cotton, CNRS II, rsay, Fr.).
& Physica B + (Amsterdum) 1976, 84 B+C(2), 275-80 "

(Eng).
An extension of the classification of the even configurations of

|
2 La1was performed., The results concerning the theor, interpretation
C<§/ of the energy levels of (5d + 65)3 + 4 6s6p + 5d27s + 5d6sTs |

configurations are reported. Sixty-three of the 85 existiny
© e now known. The energies of 84 ot}
given, . .
pe 1L

] ; levels
er high even levels are |

CoANE G 6
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Martin W-C, Zalubas -Romuald, Hagan

bium, dysprosium, holmium, erbium, thulium, ytterbium,

ﬂpcncras.nauu TabJIiLbl SKCNCPHMOHTAJAbHO ONpeIe/ISH-

~—

"HBIX 3NEPreTHI _Yp03Hell 15 POIKO3CMOABILIX SAEMEHTOS oT
v La_no Lu. Tlpu sroym pacclaTpirsasmich 5030y ACHAS K-

:3HEepreTHY. yPOBHC}“( 0L -rn'onyqe}{u ‘M3 araJii3a OIITHY,

¢ CrpynmnidpoBaubl B CNEKTPOCKONHY,  TEPMbl C YKa3aHHOM
‘YCTIIOCTH, MOJIHOTO MOMCHTA, ‘Bezxymeﬁ ‘KOHQJH[‘ypalLHH H

9 H .
? /q}? CXOMbl CBA3LIBANHsA MoMenTOB., TIpHBOAATCS 3HAYCHS no-
‘ 'az/ TCHUHAJOB 'HOHH3ALHHM H MHOMCHTEJNCHT ﬂaxrr,&f\; OG6yxos

HCTIPO3HS, TONALMHS, 3PGHS, TyJHsl, HITEPOHI J1_qioTeuns.

Luey. Atomic energy levels—the rarc-carlh clements.
The spectra of lanthanum, cerium, prascodymium, neody- '
.mium, promethium, samarium, europium, gadolinium, ter- .

'and lutetium, «U. S. Dep. Commer. Nat. Bur. Stand. Nat. .}
.Stand. Ref. Data Ser», 1978, Ne 60, viii, 412 pp. (aura) -

.TPOHOB KaK BO BHeIHCii 000/0uYKe, TAK H BO BHYTPCHHHX -
4 000JI0YKaX BIJOTb N0 3HaYeHHil 3HEPriHH, COOTBETCTBYIOIIHX
(Y MANKOil PCHTTCILOBCKOIf '00JaCTH CHNOKTPA.  BOJBWHNITSO |

CIICKTPOB aToM03 B razoobpasnoil dase, Tlposeaena Teo- :
PCTHRO-IDYTINOBAS KAACCH(HKALIS SKCNEPHM. Pe3yasTaTon |
f/V m /M TaM, Tle 3TO OKa3aJIOCh BO3MOXKHBIM, SHCPreTHY,  YPOBHH

'\“2 MZ47 AToMNBIC SHepreTHYeCKHE ypopmH, penko3seMelib= |
v itie anemenTl. CnekTpbl JaHTaHa, uepHs, npaseomuma, ne- '
/g;uma,‘ NIpOMETHsA, caMapugd, eBponusi, rafo0JHHHs, Tepous, .
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L £ 89: 207179y Atomi¥ Enecrgy Levels: The Rare-Earth Fle=

re) ments. The Spectra of Lanthanum, Cerium, Prascodymium,
///“f, Ncodymium, Promethium, Samarium, Europium, Gadolinium,
p Terbium,Dysprosium, Holmium, Erbium, Thulium, Ytterbium,
/j/;; and Lutetium. Martin, W. C.; Zalubus, Romuald; Hagan, -
Lucy (National Bureau of ‘Standards: Washington, D. C.).
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2 89: 65714t Atomic Energy Levels-The Rare-Earth Elements.

( The Sp\c_ctr_awqf_Lanthnnurq,_Cerium Praseodymium, Nco=
dymium, Promethium, Samarium, Pfuropx'ﬁ'm, Gadolinium,

/,r Terbium, Dysprosium, Holmium, Erbium, Thulium, Ytterbium,
/ and Lutetium. Martin, W. C.;. Zalubas, Romuald; . Hagan,
Lucy (Government Printing Office: Washington, D. C.). 1978,

///]/ 411 pp. $9.50.. ' ' - :
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NSRDS-NBS60. Atomic energy levels—The rare-earth elements.
The spectra of lu.m___hg_l_\vum.‘_fg_ly_m. p(gg_ogxmlum. neodymi-

e um, promethium, samarium, europium, gadolinium, tel:_l}-iﬁm,

"/ dysprosium, hol_n_\iun?.—éiblum. thulium, ytterbium, and luteti-
um, W. C. Martin, R. Zalibas, and L. Hagan, Nar. Stand.
. Ref. Data Ser., Nat. Bur. Stand. (U.S.), 60, 422 pages (Apr.

\7 Z(. 1978) SN003-003-01712-4, $9.50.

/ Key words: atomic energy levels; atomic spectroscopy;
electron configurations; ionization potentials; lanthanides;
rare carths; spectra; Zeeman effect.

Energy level data are given for 66 atoms and atomic ions of
the 15 clements lanthanum .(Z = 57) through lutetium (Z =
71). These data have bcen critically compiled from published

and unpublished material. Only cxperimentally determined
&' energy levels are included; the encrgies being restricted to ex- -

.
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citations of outer-shell clectrons and to inner-shell excitations

up to the soft x-ray range. The levels were taken from analyses
of the apeetra of atomic gases wherever possible; however, the

levels for several of the triply lonized rare eurthe are from -

analyses of the spectra of the ions in crystals or solutions. In
addition to the level value (usually in units of cm-') and the
parity. the J value, configuration and term assignments, and the
experimental g value are listed wherever available. Leading per-
centages from the calculated eigenvector are also tabulated for
cach level if available. The levels are grouped into spcctroscop-

ic terms of appropriate coupling schemes where such groups

appear mcaningful. lonization potentials are tabulated for most

of the spectra. Complete references for lhc tabulated data are
given for each spectrum. &y
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138 V4

Z

= 5 J1278. Hamepenue - ornowenus AEPHBIX  3JEKTPHYe-
CKHX KBaLAPYMOJIbHBIX MOMEHTOB !38.139L3 metopom Jna3epno-
PaJHOYACTOTHOrO ABONHOrO pesoHanca. !38.9La nuclear ele-
ctric-quadrupole-moment ratio by laser-rf double reso-
nance. Childs W. J, Goodman L. S. «Phys. Rev.»,

1979, A20, Ne 5, 1922—1926 (aura.)
. Hsmepenn pacmensenns csepxtonoit cTpyktypu (CTC)
/ &PX. JEF(/7, ocvosroro (5d6s22Dy;,) w NepBoro  BO30YXKACHHOroO
e "/ n " (5d6s22Ds5/5) aTOMHBIX_ypoBHeii m3oToma 1%L a. AKcnepu-

ik icr /'.2 T MPOBOANATH C HCMONBLIOBAHNENM ATOMIOTG TyYKa JaH-
/ '_Ha eCTECTBEHHOr0 H30TOMHOrO COCTaBa (0,09% '8La) no
'{€TOlKe 71a3ePHO-PaAHOYACTOTHOrO ABONHOrO ‘pesoHanca,

.“Atombt La nepecexasn Toc/Ie10BaTe/IbHO B NyuKa Haay-

“9eHHA OJHOMOAOBOro (WwHpHHA JHHHH 2 Mru) Jasepa Ha

'KpacHTe/e, HACTPOGHHOrO Ha YacTOTYy OAHOTO H3 KOMIO-

Henr CTC  nepexoxop 6s? 2D3/2's/7—65 (a*D) 6p?Fs/52/0; B

TNPOMEXKYTOUHOMH 061acTH Ha aTOMHBI NYYOK HaKAaxbBa-

W/



i

~10Chb’ pajHOYacTOTHOE Mary, T10s1e, BO3Gyx aaiowee onycro-
LaeMblit nepprim JIa3CPHBIM  HMNyIbCOM noayposeus CTC,
Ipu cosnagenny 4acTOTH noJas ¢ H3MepReMHM pacmenye-
nuem CTC B o6nacru B3aHMoaeficTBHst co BTOPHIM J1azep- :
“HBIM NyyKoMm Habmonanca muk bayopecuenyun LUIHDHHOM
'0Ko/10 20 kru. [lo Pacwennennio CTC onpejeseHs OTHO-
‘WeHHS  NOCTOAMHEIX CTC: B,35f3,39=2,27:t0,04, Ajzs/
'#|3g=’,93074i0,00003, nocnennee na 0,36% wmenpue oT-
"Howrenns &-¢akropos, H3Mepennoro Merogzom SIMP. Ipu
CKaHHPOBAaHHH vyacToTh JIA3EPHCTO  H3Jyy2HH | H3MepeHkr
H30TOMHY. caBurn pa nepexomax 2D3,2—2F5/2:Av=v.35-—-
V|39=33liQO IﬂI‘Ll H 205/2—2F7/2:A\’=356i20 C‘\lrLliL

——
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91: 11670y Spectrum and energy levels of triply ionized
. lanthanum (La 1v). E bstein, Gabriel L. Reader, Joseph
(Goddard Space Flight Cent., NASA, Greenbelt, MD 20771

- USA). . Opt. Soc. Am. 1979,  69(4), 511-20 (Eng).

=~ The spectrum of La 1v was obsd. in a sliding spark discharge
with the NBS 10.7-m normal incidence vacuum spectrograph
and the NBS 10.7-m Eagle spectrograph in air. A total of 368
lines were obsd. in the region from 300 to 5000 A. About 190
lines were classified as transitions hetween 49 energy levels. All
levels of the 5ps, SpShd, 6s, 6d, and Ts configurations as well as

half of the levels of the 5p5s Af configuration were located,
s Because of the greatly contracted 4f orbital, the lo\yest excited
éo[ configuration is 5p5 4f. All configurations were theor. interpreted.

The energy parameters detd. from least-squares fits to the obsd.
levels were compared with Hartree-Fock calens.  Some new
measurements for La 11 are presented that confirm the results of
H. Odasbasi (1967).
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(J/ 6141,  OG O0cOGEeHHOCTAX ATOMHBIX COCTOSHIL(, BK.I10-
uawux [ aaextponn. On specific features oi'ato}ﬁic
states involving f clectrons. Band 1. M. «J. Phys, B:
Atom. and Mol. Pihys.», 1051, 14, N 21, LGsY-—Lvul
(aura) .
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96: 132333¢c Interprectation of the hyperfine structures in
the low even configurations of lanthanum(La 11). Bauche,
J.; Wyart, J. F.; Ben Ahmed, Z.; Guidara, K. (Lab. Aime
Cotton, CNRS, Orsay, Fr.). Z. Phys. A 1982, 304(4), 285-92
(Eng). The hyperfine structures (hfs) of the levels of the 5d2 and
5d6s configurations of La 11 recently measured very accurately by
H. Wagner et al. (1982) are interpreted in the classical parametric
scheme. For the magnetic part, the contribution of the 2-body
far-configuration-mixing - effects was detd. accurately from the
hfs of 4 levels, and compared with an ab-initio evaluation. For
the elec. part, all 3 5d parameters were detd. The Sternheimer
corrections to the radial 3 integral were computed by the
multiconfiguration-Hartree-Fock method, and a cor. value of the
elec.-quadrupole nuclear moment was deduced: @ (1%La) =
0.20(1) 10-24 em2. .

C.A /1954, 496 AN 16
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Conncts P # L etal.
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Lo 1983, 48, N/ AF5 286,
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/6(1' (L/, ) 7338, Mamepenus MOCTOSHMHBIX cnepxmuxoﬁ/_cqréy:(z-'

Typst BCex yposueit 54% u 5dbs B 1391 3l ¢ ncnoab3osa-
HHEM CMEKTPOCKOMHH BBHICOKOrO Da3peuieHHs Ha KOJAHHe-
apHBIX HMOHHOM M Ja3ePHOM Ty4Kax. Measurements of
the hyperfine structure constants of all the 542 and:
546s levels in %La Il using the high-resolution spectro-
scopy on collinear laser-ion-beams. Hohle C, Hiih-

nermann H, Wagner H. «Z. Phys>, 1982, A304,

.7 Ne 4, 279—283 (anru.)
Uamepensl- ONTHY. METOLOM TOCTORHHbIE A u B cBepx-
J romkoii crpykTyphi (CTC) Bcex UETHEIX ypoOBHeil KoHbu-

rypaunit 5d> u 5dbs B HoHax 139Lall. Mounmit nyuyox
dopMHpOBajcs Ha Macc-cenapaTope, SHEPRis Mywka CO-
crasasna 20 k3B mpu Tokax 100—1000 #A. CoOTBETCTBY- |
jolLe Tepexoibl BO30YKAANHCh JA3EPHBIM NYUKOM, KOJ-,
nuneapuuM ¢ mouHbM, cmexrpst CTC perncrpipoBainch
AnGPAKIGIONHLM — MOHOXpOMATOPOM  TPH  CKAaHHPOBAHHH
yacTOTH Ja3epHOro H3JNy4eHHs, Wacrora Jjasepa KOHTPO-
nHpoBajach HHTep(pepoMeTpoM dabpu—Ilepo. BeanunHbl

' ¢ A ompejescHb: € OTHOCHT. TOUHOCTbIO He Xyxe 0,2%,
- Vi 4’&2 , /g , /\/,/ anauenusi B —c Tounocteio ~'10%. Mamepenbr Taxxe
— . i



noctosinisie CTC 145 .HCKOTOPHIX — HEUETHBIX yp%nngx
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Jtm- 76792 7983

Baatscf 4.6,

| Lhan- Py Lett, 195
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z[& /17) /948

104: 26392v Determination of oscillator strengths of lunthanum
(La 11) lines excited in a plasma generated near a ferroclectric
surface. Goly, A;; Kusz, J.; Weniger, S. (Inst. Phys., Pedagoy.
Univ., 456-052 Opole, Pol.). Rare Earths Spectrose., Proc. Int. Symp.
1984 (Pub. 1985), 373-8 (Eng). Edited by Jezowska-"T'rzebiatowska,
Boguslawa; Lengendziewicz, J.; Strek, W. World Sci.:  Singapore,
Singapore. The spectrum of La 1, La 11 and La 111 was excited in a
plasma gencrated between a ferroelec. surface and a La plate under
atm, pressure in a He-Ar mixt. Intensities of 66 Lu 11 lines were
measured and transition probabilities were derived from intensity
ratios and from known lifetimes of the corresponding levels.

Fm)
O
¢.A 1956, /9%, Y
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"/}b- /985, /4,

1948

11J189. PaauauuoHHbie BpeMeHa JXH3HH BO30YXKAeH-
nwx yposheit Lal. Tenkun H. I, Topwkos B. H.,
Komaposckuit B. A. «OnTHka M  CNEKTPOCKOMHSAY,
1985, 58, Ne 6, 1371—1372

MuorokananbHbIM MCTOAOM 3aflepXKAHHBIX COBMAJCHHIT
B TNepeceKaloulMXcsi aTOMHOM M 3/CKTPOHHOM Ty4KaxX H3-
MepeHbl BpeMeHa Jku3uH 12 yposueit Lal. Yposuu, nas
KOTOPHIX TIPOH3BOAHJIHCh H3MEPEHHS T, PacrnoJoXKeHsl B 00-
aactH sueprmit 18000—31000 cm~! u npunalicixkar He-
yeTHHIM KOHOHrypauusm 5d?6p, 5d6s6p w 4[5d6s.
/ Pesiome

/i




o /986

| 103: 112676b Radiation lifetimes of lanthanum(La 1) excited
levels. Penkin, N. P.; Gorshkov, V. N.; Komarovskii, V. A.
(USSR). Opt. Spektrosk. 1985, 58(6), 1371-2 (Russ). The
radiative lifetimes of 12 energy levels of La I were measured by the
multichannel method of delayed coincidence in intersecting atoms
and electron beams. These levels are located at 18,000-13,000 cm-!
and have the odd configuration of 5d26p, 5d6s6p, and 4f5d6s.

()

| O
C.A. 1988 103 NIV
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118: 157055z New measurement on the hyperfine structure of
lanthanum-139(La 1). Jia, Liejuan: Jing, Chunyang: Lin, Fucheng
(Shanghai Inst. Opt. Fine Mech., Acad. Sin., SEanghai. Pecp. Rep.
China 201800). Guengrye Xuebco 1992, 12(11). 1028-31 (Ch).
Laser optogalvanic spectroscopy was performed in three mew
odd-parity levels and two other previcusly reported ones of vSLa L
The obsd. hyperfine structure spectra were analvzed and the
-magneticdipole hyperfine structure consts. A of theése levels were
Lobtained by least—quares fits. ;

¢.A.1995, U8, 16 ‘
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120: 230466¢ Dopplor-limited spoctroscopy of La 1in a cathode
discharge tubo. Luo, Caiyun; Zheng, Xiaoyun; Liu, Bingmo;.
Ding, Guangliang; (Gong, Shunshen; Lin, Fuchengy (Wuhan Inat,
Phys., Wuhan, Peop. Rep. China 420071). Guangpuxue Yu Guangpu
Fenx: 1993, 13(4), 19-22 (Ch). The authors used a laser-induced

. fluoreacence technique to investigato the hyperfine structure of La 1
émw ) in a hand-made I.a-Kr cathodo discharge tube with Rhodamine 6G
and DCM dyes. The consts. A for levels 19,129.3, 16,148.5%, 18,172.4
M[’/ "{,M ’ 18,603.92, and 22,439.4 cm-!, to the nuthors' knowledze. ure repo
for tho 1st time. o :

yﬂ&%&fﬁfu/’
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F:La[138]
~ P:3

2B1164. H3MepeHHe C MNOMOWIBIO JIa3ePHOIT CIMEKTPOCKOMHH C BBICOKHM

paspelieHHeM cBepxToHKoii crpykTypel {138}La. High resolution laser
 spectroscopy measurements of the hyperfine structure of {138}La / Benton D.

M., Cooke J. L., Griffith J. A. R. // J. Phys. B. - 1994. 27, N 18. - C. 4365-4372.

- Aurm.

H3syueHsl JlasepHble CMEKTPBl MNyuka aTOMapHOro JanTaHa. KamepeHs! .

K03QHUHEHTbI CBEPXTOHKOI CTPYKTYPhI H H3OTOIHbIE CABHIH JUIA HEKOTOPBIX

nepexonos uioronos {138} Lau {139}La.

D o N A, 1996,
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121 144646e Study of wenkly-formed negative ions by laser,
'photodﬂnchmont and acceelerator mass spectrometry. Buxml'- :

D.; Boaretto, £.: Heber, O.; Hollos, G.; Korschinek, G.; }\ursuun
W.: Paul, M. (chnh Institute of Physics, Hebrew Unnumv Yloug

; leru"nl(-m, Isracl). Nucl. Instrum. Methods Phys. Res., Sect. B

1994, 92(1-4), 254-7 (Eng). A method of study of weakly-formed

f neg. ions by excitation in laser light and eccelerator mass spectrometsy
[l 0&/{/‘[)]}{/‘1 is descnbcd Measurement ol the photo«.lcc detachment cross
: N section of the extra electron as a function of the photon cnergy gives
////t[(/('jﬂ ' information on the clectron affinity. Abs. cross sections for,
photodetachment of neg. ions of La, Ce, Th and_U have been |

y/u/béﬂﬂl( measured at the fundamental wavelen; SAATI06T nm) oF @ Nd : YAG
laser. To demonstrate the feasibility of detn. of the electron affinity

a/M/éééC( ln this method, measurements near the threshold of p‘mtude.achm\hl

in Te with known electron attinity (1971 V) were perforined.

/wﬂ%wm @ ®

c.A-199Y, 131, ~ I
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126: 284546a Observation of the highly excited states of lantha-
num. Xue, P.; Xu, X.Y.; Huang, W.; Xu, C.B.; Zhao, R.C.; Xie, X.P.
(Department of Moden Applied Physics, Tsinghua University, Beijing,
Peop. Rep. China 100084). AIP Conf. Proc. 1997, 388(Resonance Ioniza-
tion Spectroscopy 1996), 299—-302 (Eng), AIP Press. The highly excited
states of lanthanum are studied by means of laser resonance ionization

‘time—of —flight spectrometer. Based on the two—step laser resonance

excitation with intermediate state 5d2(3F)6p 2D° 5/2, three new Rydberg
states (RS) series (5d%(a%F,)ns. 5d%a3Fs;)nd and 5d%(alD,)ns) and a no.
of autoionizing states (AIS) are obtained. Theor. calen. leads the quantum*

“defects of ns and nd series to the value ds=4.35 and 84=2.80 resp,,
, which are very close to the exptl. results. The Rydberg state series 5d2-
 (a3F,)ns gives the first ionization limit to be 44979.8+0. 3cm“ which is
. an order more accurate than ever.

C. A /997, 126 112/
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130: 57430x Measurement of the electron affinity of lanthanum.
Covington, A. M.; Calabrese, D.; Thompson, J. S.; Kvale, T.J. (Depart-'
ment of Physics and Chemical Physics Programme, University of Nevada,
Reno, NV 89557—0058 USA). J. Phys. B: At, Mol. Opt. Phys. 1998,
31(20), L855—-L860 (Eng), Institute of Physics Publishing. The electron
affinity of lanthanum has been measured using laser photoelectron energy
spectroscopy. This is the first electron affinity measurement for lantha-
num and one of the first measurements of an electron affinity of a rare—
earth series element. The electron affinity of lanthanum was measured
to be 0.47 £ 0.02 eV. At least one bound excited state of La~ was also
obsd. in the photoelectron spectra, and the binding energy relative to the
ground state of lanthanum was measured as 0.17 £ 0.02 eV. The present
exptl. measurements are compared to a recent calen.

C.H 1999 A30, 15
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130: 188681c Study of La* Rydberg states and au 1 '
states. Xie, X. P.; Xu, C. B.; Sun, W.; Xue, P.; Zhong, Z. P.; Huang, ]

W.; Xu, X. Y. (Department of Modern Applied- Physics, Tsinghua
University, Beijing, Peop. Rep. China 100084). Reza Kenkyu 1998,
26(Spec. Suppl.), 30-32 (Eng), Reza Gakkai. From 2 excitation schemes
with different intermediate state 5d6d 1P, and 5d6d 3F,, and La* Ryd-
berg series coverging to La2+ ground state 5d 2D,, are obsd. The ioniza-
tion threshold of La* is obtained to be 90212.8 + 0.5cm-2, The autoion-
ization Rydberg series converging to La2* 5d 2D, state are obtained as
well. - : T TN
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130: 188536j Observation of the autoionization Rydberg states
of lanthanum. Zhong, Z. P.; Xie, X. P; Xu,C.B; Sun, W; Xue, P,;
Huang, W.; Xu, X. Y. (Department of Modern Applied Physics and
Center of Atomic and Molecular Science, Tsinghua University, Beijing,
Peop. Rep. China 100084). Reza Kenkyu 1998, 26(Spec. Suppl.), 27-29
(Eng), Reza Gakkai. The autoionization Rydberg states of La were
studied by laser resonance ionization time—of-flight mass spectroscopy.
Based on the two—-step laser resonance excitation with intermediate 5d2-
(3F)6p2D05/2, six new at. autoionization Rydberg series 5d%(3F,)ns, 5d2-
(®Fns, 5d%(3F,)nd, 5d%(*D,)nd, 5d6s(®*Dz)ns and 5d6s(°D,)nd were
obtained.

130 17
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131:262898 Electron affinities and E1 f values for

11 bound states of La- formed by 6p and 5d attachment.
O'Malley, Steven M.; Beck, Donald R. Physics

Department, Michigan Technological University-
Houghton, MI 49931 USA Phys. Rev. A: At., Mol.,
Opt. Phys., 60(3), 2558-2561 (English) 1999

Relativistic configuration-interaction calcns.,
including valence and so shallow core-valence
correlation indicate that La- has 11 bound states. seven
odd states arising from 6p attachment have electron
affinities (in 462 (1D2), 282 (3F2), 247 (3F3), 235



(3D1), 145 (3D2), 84 (3F4), and 56 ( The remaining four
bound states are even 5d attachments with electron aff
(EA's) of 434 (3F2), 375 (3F3), 312 (3F4), and 62 (1D2).
The majority of levels are reported here for the first
time. Two of these EA's are in go agreement with the

recent exptl. values of Covington et al. [J. Phys.
B 3 (1998)]. The largest 5d-6p f value is ~0.005
65.
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