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. )_— 24B17. Pacder oHepreTucCKNX TEPMOB aroMa Ipo-,

“HX_CHy9agxX.

raktnunda. ITomoma JI B, «JK. crpykrypm. XIIMHIY,:
1962, 3, No 3, 299—315.—ITocpencTBOM paspmroro Jlesme-: -
comom («Tp. AH JIntCCP, 1957, B4, 3) Meroma paccum-

TaEs BHAUENIS OHEpreTmd. TepMoB  Komdmrypammit:
5f26d 1 5f6d?, KOTOpPLIC SIBIMIOTCS IIPEIONOKIITEIBHEIMII,

- KOR(NIYPALIIAMI OCHOBHOIO COCTOSIHIIA ATOMA IPOTAK-

roanoa. IpnBefiensl Ta0aOOBl 9HEPreTId. MATpHI B obo-
___Pesioye asTopa;
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i "Calculation of the energy terms of the protactinium atom. :
.L..V. Popova. Zh. Strukt. Khim. 3(3), 299-315(1962). The -
i " “;values of the energy terms of the 5f%6d and 5f6d? configurations .
Pirlios ] .of the Pa atom were caled. by the Levinson method (Lietuvos :
: ; 1 TSRMokslu Akad. Darbai Ser. B 4, 3(1957)), and a complete ' .
itabulation of the energy matrixes is given. M. J. Newlands

i

cages 2.9 W

934 Y o

Ja




- PQ‘ © "7.2784D  CALCULATIONS OF ENERGY TERMS FOR Pa
‘p > ‘e ,ATOM. L. V. Popov;(Inst. of Inorganic Chemistry, Sibe-
p: -rian Branch of the Academy of Sciences, USSR). Zhur.
T \-M:J" Strukt Khim., 3: No. 3, 299-315(May-June 1962). (In -
T Russlan) .
| i 2 The 5 £ 6d and 5f 6d? energy terms ‘of Pa were meas- ...

T T T T ured. (tr-auth)
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i The emission spectrum of protactinium in the 0.8-3.0-x region.
-E. W. T. Richards and N. J. Atherton (At. Energy Res. Estab, ,=————

darwell,” " Engl.)" """ Spéclrochim. . Acta 19(6), 971-87(1963)(in
~ _ n. § English). The emission spectrum of Pa?! from an electrodeless
; i___discharge tube was observed, 0.8-3.0 u. Wavelengths and
intensities were measured for about 1200 lines, many of which

E——-s_hgw hyperfine structure. ) _RCsQ
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5 1233,  DMHCCHOHHBIH_ CMEKTp npoTaKTHHMS B 061aCTt

- 10,8—3,0 . Richards E. W. T, Atherton N. J. The!

gion. «Spectrochim. acta», 1963, 19, Ne 6, 971—987 (amr.a.)
[Tosyuen cnekTp H3AyueHist NPOTAKTIHISA B Ge33MEeKTPOa-i = = ==
oM BhLICOKOUAcTOTHOM paspsiae. st pericTpatiti HCNOb-|
30Bal CMEKTPOMETP C PewcTkoil ¢ 3 PeKTHBHBIM paapclue-l ——
ywenr R=10000. Cpenusisi oui6ka B onmpeesetini noJome-y
nng it coctasasaa ot 0,05 cx™t po 0,1 co~t, Tlpuseiae-==--
Ha tadapua AJHM BOJH I purencusnocteit 1200 aunnit B
B. llnauond(noxgg‘ -

emission spectiiifii~6f~protactiniumi”in’ the 0.8—3.0 pn re-'[» e el
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y N 22B71. CnekTpsl HEKOTOPBIX AKTHHHOB. Tomkins-
/ﬂ// Frank S, Fred Mark. Spectra of some actinide ele-
‘Thents. Abstract. «Sympos. Molec. Struct. and Spectrosc., .
/ Columbus, 1963». Columbus,6 Ohio, s. a., 61 (aurm.) -
Tposeneno cpaslienie HAGMOAGHHBIX i  BBIMHCICHHBIX |
VA

nonosxenuit mKHEX yposueit Pa, _I:I_g, 129_ Am n Cm_u |
Lty

ycrauon.neno VXOPOLUQG »CQI’J!ZCH;“-.-'
( Ww e} ’ T 2
Z. 5 1L IR R,
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6 119.  ¥Yposuu sueprun YeThIPEXKPATHO HOHH30BAHHDBIX
arktinynos. Conway John G. Energy levels of 4+ ac-
tinides. «J. Chem, Phys.>, 1964, 41, Ne 3, 904—905 (aura.)

T[Toaysunupuucekis — MeTo10M,  113:107KCHHDIM panee
(P)Kdus, 1960, Ne 7, 18438) nponseeacn pacuer noten-
13108 nonu3aunir csoGoAnbix monos Patt, Ui+, Npi+
Putt, Am*+, Cm*+. HeoGxomnmiie c.aeiiTepoBeKite HuTErpa-
<IbL BLIYHCICHBI € TOMOWULIO  BOJAOPOIONOAOGHLIX  (p-ILiil.
Conocraniieniie pe3yabTaTos pacyera ¢ 9KCMepHM. 3iave-

. HUSAMH ‘ypoBHeil SHEPTHH T0Ka3bIBALT, UTO KpHCTA M. T10-

JIC IC H3MEHACT XapaKkTepa CNEeKTPa NMOTIONIeHIIst If YTO TOY-
HOCTh OUCHKII BCTIMIH ¢Ae{ITCPOBCKIX IINTCrPAios 1 mo-
CTOSTHILIX CNIIN-OPOHTAILIOrO B3alMO1CHiCTBIIST coCTaBIsICT
oxo’1o 5%. C. Berunnkin

1944
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¢ 101194, TlepBuiit cnekTp NPOTAKTHHWA. Giacchet
ti A. First spectrum of protactinium. «J. Opt. "S6c. Ame-
Tica», 1966, 56, Ne 5, 653—657 (aHri.)
Q B oGaactn 2500—9200 A moayuen cnektp Pa, B036YKIeH-
npiit BU-paspsinom (2450 Mey) B KBapuesbiX Tpy6Kax 0e3
npHMeHeHHsT KaKoro-i6o rasa-HocHTeas H cdororpadupo-

BaHHBIl B PasHbIX TOPALKAX (I—VIII) cnextporpadom ¢
o6paTHOf JHHENHOI mucnepeueit B 1 nopsake 1,6 Alms. H3-

33 -
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mepenst 8617 JIHHHIT __13_:'1_1 u Pa II; u3 HHX ~209% JHHHIT
oGnanaloT paspeluaeMoit cBepXTOHKOIt CTPYKTYpOIt, cocTosf-
uteit 113 4-x komnoeut, 330 JIHHHIT MCTBITHIBAIOT caMoo0pa-,
qgenye. Ounibka I3Mepest IJHH BOJH paBHa 1,5-10-3 A
(~17 scx~") B oGnactit 3000 A 1 3,5:10—3A (~10 mcu~h)
5 oGnacti 6000 A. Haitnensl 32 yeTHbIX M 252 HeUeTHBIX
-ypoBHs, DJIEKTPOHHDIE yraoBbIE MOMEHTHI J u gs-bakropnl

o omnpejeseHbl Ha OCHOBE uamepennit apdpexra 3ee-
:mana. lupuna CBEPXTOHKOil CTPYKTYPb ypoBHeit HaMepe-
fta Ge3 yueTa paculerieHis OCHOBHOTO YPOBHS (~210 men™").

VcraloBaeHo, 4TO OCHOBHAA koudurypauus Pa 1 oTHOCHT-
¢l K THOY 5[26d7s*. YpoBHi C sneprieit 7000 cu~t H
8168 cm~! orHOCATCA K KOHHTYpaLHH 5f26d27s. Buban.

14 nass. _._B. Mocnues

y o o B
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First spectrum of protactinium. A. Giacchetti (Chem. Div.,
Argonne Natl. Lab., Argonne, IIl.).” J."0p¢."Soc. Am. 56(5),.
653-7(1966)(Eng). The spectrum of Pa has been photographed
between 2500 and 9200 A. The wavelengths of 8617 lines have
been measured and the sepn. of the 1st and 2nd spectra has been
accomplished for 809, of the lines. Zeeman effects have been:
measured in the region between 4000 and 9000 A. Thirty-two’
i even levels and 252 odd levels have been found; these are listed.

' together with their electronic angular momenta J and gs values’
as derived from the Zeeman effect. The ground configuration of
the neutral atom of Pa is 5/%64d7s?. RCKX
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11 J1266. npep;sapme.nbnoe coobueHHe O BTOpPOM

CneKkTpe NPOTAKTHHHA (

Pall). Giacchetti A. Preli-:

minary report on the second spectrum™ © protactinium ;

(Pa II). «J. Opt. Soc.
(anra.)

Amer.», 1967, '57—,'. N's,’7‘28£733:

IIpi ananuse crmektpa Pa, Bo30yX[eHHOr0O MHKDOBOJH.

cnoco6oy, YCTaHOBJEHO,
Pall—5[27s?, ocloBHOE C
KoJiexKalllHX YPOBHS TIPH

YTO  OCHOBHAs KOH(HrYypaLHs.
ocroanue 3H,. YeTbipe Apyrux HH3-
823, 1744, 1764 u 2555 cm~! npit-|

‘muchiBatotest | 526d7s-xou¢urypamnn.  Knaccnguuuposaibl,

656 aunuit BToporo cnexkrpa Pa, siBasiomuxcs KOMOHHaIeil !
95 HH3KOJEKALMX UeTHBIX 11 164 BHICOKHX HeUCTHBIX 3Hepre-!

THY. YypoBHeil.
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811u yPurvey of the 16 first spectrum of protactinium. Rich-
ArdS,~E_W. T.; Stephen, I.; Wise, H. S. U. K. Al. Energy
—=Auth>, Reés. Group, At Energy Res. Estab., Rep. 1968, AERE-R-—
5731, 158 pp. (Eng) Avail. HMSO. 21 s. The emission
———spectrum of protactinium was measured 3 u—4000 A. Some_*
14,000 lines were recorded and ~50% of these fitted into a level |
—_system of some 200 even levels and 300 odd levels. This level |
systerh is based on the one suggested by Gnacchettx, addnl. levels |

—--—being confirmed by at least 6 spectral lines. Probable J values——
are given where possible. . SNTT
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—_—

—’\Aés_'l‘llm: Survey of tne first spectrum of protactinium.
) Richards, E. W. T.; Stephen, Ian; Wise, H. S. (Chem. Div.,
—At. Enérgy Res: Estab., Harwell, Engl.). Spectrochim. Acla,
Part B 1968, 23(10), 635-42 (Eng). The emission spectrum’
—— | ——of Pahas been measured from 3 42 to 4000 A. at A.E.R.E. Harwell. /™
Some 14,000 lines have been recorded and about half of these
—_— ___fitted into a level system of some 200 even levels and 300 odd:
v levels. This level system is based on the one suggested by,

¥ | Giacchetti, addnl. levels being confirmed by at least 6 spectral
¢ lines. Probable J values are given where possible and in some

;‘MIA’ ___cases the limits given in previous work have'been reduced. B -
B ; ~_ RCNS -
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Sugar, Jack.

J. Chem FPhys.

T e

19735 58~ , 2, 788-9r,

® (o te; 3)



Lo srece ete XY FO

1579,

Pa XTI =572 |

" . Mextsy , L. Hagaa
et o, 7

({Z/ /O/ug/f [@/1// M 9/544—&

¢‘M7v 3 w3 ?W~50




o

Sugar Je

J. Ciaenle Ihyse, 1974,

GO, IITOY 4I03=Cite

B —



/[//f (lf /j ) : 7?/1{

/ /’( Al et 5‘/[//
(/Jj pewr. | 157, 3 FI#

/‘/- y B,
/ Ceer //é /17



P, (7 //cvgx/ﬁa/&lg J 7950
% Mﬂ/ :/% /L/
(£ / Pruoe. Fufets. Sypofed. o0
waw%- Dol izl
Vierivs 2 AL A4 y “2) 257 /°
yd
TIF 2/




2 o i dad

&/ | 3%///% 4.9,
B s Al Fpt Tblls

ROEZ T, FL3 -

Cotrr G —27



-3&%@/)50@/
IXIRE 110 p07-
FCotR f} -l

/28
/%%/cé Pekika, Lnak-
onen Led

/‘Z» /0/’2%57 @/7/5/72'/
198Y, 88, wJi
7892~Y895"

N -7
S ;)



A ()
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/985~

, 10 049. Mutcpnperauus Hu3MWIMX HETHBIX KOHdHurypa-'.
junit nefitpanvioro aroma nporakthuua (Pal). Interpretati-i
on of the Jow even comfigurations ol neutral protactinium’
(Pal). Blaise J, Ginibre A, WyartJ. F. «Z.
Phys.», 1985, A321, Ne 1, 61—63 (aura.)

Meroaom Castepa—Konaona mnpoaHamdisHpoBai CIEKTP
3HEPreTHY, yPOBHCI HH3KOJCIK2WHX YCTHBIX COCTOsIYHIT aTo-
ma Pal. Pagnasbible mdpaMeTpbl  ONpefedsiyiiCb HCXOAS
i3 SKCHCPAM. JanHbX 0 64 ypoBHsxX. CMelnpanue KoH}i-
rypawitit fds? w f?d%s yuTeno sABHBHIM 0GDa3oM; OCTaTouioe
'KOHGHTYpall, 'B3aHMOACICTBHC OMHCHIBAJOCh NyTeM BEeae-
HHS B MOJENDLHBIT FaMHJAbTOHHAH 3(QQEKTHBHOrO AByXya-
CTHUHONO 3.eKTpoCTaTHY. onepatopa. CpefHec OTK/OHCHHE
PacyeTHHIX TEPMOB OT  3KCINEPHMEHTAJbHHX  COCTaBHJIO
134 cv—l. Ormeueno, uTO pe3yabTaTsl MOAEJBHOTO pacuera
COCTCSHHHIT € TIOJMHBIM yIJIOBBIM MOMeHTOM J<13/2 naitex-;
HBHl TOJIbKO B o6aactu 3sHeprait xo 12000 cm~!, na xoto-
pylo npuxoxutcs ~10% Tepmos [fds?+-f2d%. Has oamno-:
3HAYHOrO OTHECEHisl BBICOKOJIEKAUIHX TCPMOB HEOGXOIHMO
SIBHO lememaTb B3anMmoaeiicTBie ¢ Koudurypauuamu fd’sp
o fds®p. Onucanbl pasuyHs cTpoeHust H cnekrpos Pal u

ero axamsa Prl - A. B. 3aiiuesckuit




) NRCZ A

. 102: 228704t Interpretation of the low even configurations of -
ncutral protactinium(Pa 1). Blaise, J.; Ginibre, A;; .Wyart, J. F.
(Lab. Aime Cotton, CNRS II, F-91405 Orsay, Fr.). Z. Phys. A 1985,
321(1), 61-3 (Eng). A new anal. of the spectrum of neutral Pa led to.
revise and to extend the earlier level list. ‘The Slater-Condon'
method was used to interpret the low even group of configurations.
526d7s? + 5f26d?7s with a root mean square deviation of 134 em-! for . -

/dew " 64 energy levels, B
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. 125: 126552z Electron affinity of Pa by 7p attachment and hy-
. ((_é' perfine structure constants for Pa~. Dinov, Konstantin D.; Beck,

¢ Donald R. (Phys. Dep., Michigan Technol. Univ., Houghton, MI 49931

/ USA). Phys. Rev. A: At., Mol., Opt. Phys. 1996, 53(6), 4031-4035 (Eng).
Valence shell relativistic CI calens. for the 7p attachment to the Pa 1:

-— ground state yield 1 bound state, viz., Pa~ 5{26d7s27p J = 6, with electron.
‘affinity of 0.222 eV. No other J's were found for this configuration to be:

Q bound, nor are any of the Pa~ 5{26d27s2 levels expected to be bound. !
The hyperfine structure consts. for the 231Pa~ bound state are A = 741.3,

MHz and B = 1309 MHz. Although the core—valence correlation effects

are absent the agreement between the theory (4736 cm=?) and expt.

(4121 cm™?) for the position of the 1st excited state of Pa is good (15%).

" Previous studies for the np attachment in rare earths were discussed to’

systematically analyze the binding of npy» and npas, electrons, in these

species. 3 N I s - - ‘

C.p. 199, @_5;/\/’0



