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/965~
A-494
A(K Ca,Sc,Ti,V,Cr,ln,Fe,Co,Ni,Cu,
Rb, Sr,Y, Zr Mb Mo, Tc,Ru, Rh Pd Ag)

YapruH O. . ,JerTmma MeI0o
M8, copyrTyDH .xmanu , 1965, 6, i3, 422-35

BrunicJaenue CpOEC‘I‘B& K OSJIEKTPOHY HeDeXO,U.HbIX
9JIEMEeHTOB MEeTOIOM *JIOKJIeDao

Est/orig.
RF, 1965, 12D24 J,
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b o MRS 1965
Ne, ¥, Ar,Sc,V ( Ei) ?

IFawcett B.C. ‘ _
“Proc. Phys.Soc., 1965, 86, N 5, 1087-1089
. spectra of scandium, titenun, vanadium

and argon in the neon I and fluorine
I electronic sequences -
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6 124. Cuabl OCUMANIATOPOB B CHJbHBIX MYJbTHOJETAX
CKaHaHsl, THTaHa, Bauaausa M xenesa. Dougherty L. M.
Oscillator strengths in strong multipléfs—ol scan um, ti-
tanium, vanadium and iron. «Communs Univ. London

'Observ.», 1966, Ne 72,-22pp. (aura.)’

anBO,LlﬂTCﬂ 3KCHépHM. 3HaYeHHs1 CHI OCUHJJATOPOB AJs1

{CHJIBHBIX MYJbTHIIETOB Sc, Ti, V, ux nonos n Fe. Cnexrpnl

lionyuyanuch € MOMOLWIbIO Mexnoit Aayru. IlpiiBogstest no-
APOGHOCTH OTHOCHTEJBHO €noco6Ga H3rOTOBJEeHHS 37CKTPO-

.nos. HMcnoas3oBanuslii METOX IO3BOJIHA TNPHBECTH CHJBL

OCLHJIJIITOPOB BCEX YKa3aHHBIX aTOMOB M HOHOB B oO01eil

'OTHOCHT. IKaJje. PesyabraTol npupegensl B Tabnuunax, B
+KOTOPLIX NMOMELIeHE! TaKKe CHJIBI OCUHJISITOPOB NEPexoioB

B STHX aToMmax, B3siThle M3 12 pabor Apyrux asTopos. OG-
CYXKIAeTCS_TOYHOCTb_H3MEPeHHil, _B. Moposos
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T 10 1242, "CHexTpsl WONOB W303ACKTPOHNON nocn'e]iap'a'-(‘_
TeabHOCTH Gropa (F1I) or Sc XIII po CuXXl. Cohen\

_Leonard Feldman U, Kastn er S. O. Spectra
of ions in the Tliorine I isoelectronic sequicnice from Sc X111

to Cu )xxL «J. Opt. Soc. Amer.», 1968, 58, Ne 3, 331—334 | -

(anra. Co » L
B nanexoit Yd-o6aactH u3yuenbl  JutHmn 2p5—2p43s-,

2p5—2p3d- u 252p°—2s2p53s-nepexonosn B CIIEKTPaX HOHOB

H303/IEKTPOHHON NocaefosatenbocT FI or Sc XIII  ac
Cu XXI. Haentnoukauus oCylecTBASIACh METONOM GKCT-
. PanoaAWIN 3 C NOMOULLIO PACYCTOB HA OCHOBE MOJEJH TpO-
MeK. CBA3N _Ha 9ACKTPOHHOR Maunme.  H. M. funms |

. \
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91324b Spectra of jons in the fluorine 1 isoelectronic se-i
quence from scandium xi11 to copper xx1. Leonard Cohen,
Greenbelt, Md.). ~ J. 0pt. Soc. Amer. 58(3), 331-4(1968)(Eng).|
In a study of the spectra of ions Sc x111 to Cu xX1 in the fluorine
Jisoelectronic sequence, lines Of the 2p5-2p%3s and 2p-2p43d
.2s2p8-252p53s array. Assignments were made on the basis of
extrapolations and an intermediate-coupling calen. The results'

U. Feldman, and S. O. Kastner (Goddard Space Flight Cent.,!
arrays were obscri\'cd and classified, as well as some lines of the!
;are compared with those available in the literature. RCKX |

C.H- 1968- 68 A0 ki 1
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1955~

; o e
Sc [ ). 1736, Kondurypaunn 3dnap+3dn-t4sap B Sc 1I,
—_— Ti 1T w VII. Roth C. Configurations 3d"4p+3d"~!-
~=——"'.4s4p in SCIT, TT I, and V II. «J. Res. Nat. 2317 % T—

Stand.», 1969, A73, Ne 2, 159—171 (anrm.) )
/ BuiuicJeHHble NOTYSMIHPHY.  METOLOM ‘B aByxkoudury-|-— .-
LI . palUHOHHOM NPHOJIKEHHH  YPOBHH xondurypauuit 3d™-
V —— |+4p u 3d»—'4s4p ang_Scll, Till.u VII cpasneus ¢ u3-L__.__
/(,1,[/%4,- BECTHBIMH SKCNepHM. BHAUCHHAMH. YUHTBIBATHCD . 3/EKTPO-

A

? TATHY. H CMHH-OPOHTANbHOE B3aHMOMNENCTBHA, YueT Hato-{

Jkenust Komburypauuii 3dn4p—3dn—'4s4p cywecrsed H

yMeHblllaeT CPEAHEKBALPATHUNYIO MOrpemHocTs 8  4—

5 pas, xoropas ams Scll; Till u VIl oooTBeTCTBEHHO ’

papua 4,6; 75 m 66 cu~!, Vonpapnena panee TpPHHATAS

knaccudukauus okono 30 rtepyos ans Till u VII. =
. M. B Hunmic

@ 5

DN ;
1T !

.
. \ ) + !

¥l

R



& [Ca Lo 77) 9 F 274
/eél/f/'/, C'./;. . H \("(,)) - B
J g w2t B nyléi/;'u/ 949, 473, 5
Q/f)z J’70/a4/7d) : :
74 /J;/* 45 /’7% v

7%6 Ce7 %&;44/?)& s
5’7&5//wa w/fm/.f / / e l’u L, J'uwéé'///m

09

/%/9 (7_,;/__7;” '% . o~







(k) 11



S

L /;70

T Tty KA LA

e R
| I A / i A/g ///

S Gort A Do é/é -
ﬂf;ﬂ Vi yp/,g) 0/{ -

)
J. “"y’ -
! .




/74)

B33 Analysis of the arc and spark spectrum of scandium.
Neufeld, Lorin W. (Kansas State Univ., Manhattan, Kans.).
1970, 139 pp. (Eng).. Avail. Univ. Microfilms, Ann Arbor,
Mich., Order No. 71-17,365." From Diss. Abstr. Int.'B 1971,

| 32(1), 516.

U




0"“%(’ Torpalion Lomits Derniveol fiom.

Fb ‘(W
Lse
i

|
|
|
!
i
!




3 /{31//// &LL\’ 5’@/"“77“’(//5{(7/ ,z_“ /fff

o

%&W /ﬂ Y |

Phys) sen., W3y 9, M, 101- /pf/my
jm&/sw of the /Mg/ deke.
Jpectra K /_/_//, &L/X, QM’ mw(.

'77L/W \7,

\ P
k &e Ty, 4 %?, o"@fﬁﬁ’ s




BISIOD

10 [1205. '\ Cnektpm Sc X1V, Ti XV XVI B paabneit
ALTPaHONCTOBO! oﬁnam-\mg-r%mwf eldA
man U, Cohen ‘L. Exiremeultraviolét3pectra of
SCXIVITi XV, and "V XVI. «J. Opt. Soc. Amer.», 1971, 61)
Ne 5, 615—618 (anra.) poi Ay e F
B cnekrpanbrom nuteppane 18—25 A ¢ ounGKoit ‘MeHe

uem 0,005 A mnoayuensr, HIAEHTHOHUIPOBAHBL |- Kaaccgu-
uHpoBaHel 42 HOBblE JIHHHH, npuHagaexamme Sc X[V,
TiXV u VXVL CnexTpet noayuasy (porgpqq;uposaxmenl

® &

/3%/

X



HCKPOBOTO - Pa3psina“oT KOIJAEHCATOPa, 3apsKenHoro 1o na-;

npsikeHnst 20 kg, npiuyeM 3JEKTPOAbI H3TOTOBJSJINCH 13 HC:
crenyemoro snementa. KanuGpoBky: AHH BOJIH NpPOH3BOAH!

I no m3sectHwiM JuuuaMm CV, CVI, CVII OVIII[
AHTEPBANEl MKy OCHOBHBIMH YDOBHSMI, paccunTanible
o mosySMUHpHY. (-7e, HAXOAATCA B -XOpouIeM coraacu
C pesyJbTaTaMi IpYrilX aBTOPOB; Ha OCHOBAHHH PacyeTon
no 3Toil Ke (-sie BBejeHa NMONpaBKa B 3HauyeHHsl CHHIVIETOD
D, u 1S,, npunaanexamux ClX. Hpentuduunposans .rm{

g Ar XI. Bu6a. 15. . B. M. Kysnenos
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\ & 2772607 Extreme-ultraviolet spectra of scandium XIV, ti-
. ! Yanlum XV, and vanadium XVI.__Goldsmith, Samuel; Feldman,
——*="! Uri; Cohen, Leonard (Dep. Phys. Astron., Tel-Aviv, Tel-Aviv,

i ‘Tsradl). J. Opt. Soc. Amer. 1971, 61(5), 615-18 (Eng). The
-+——— spectra of Sc x1v, Ti xv, and V xvr.are presented. Altogether, |
v f 42 new lines in the range of 18-20 A were identified and classified. | . ____
- ! Semiempirical formulas are given for caleg. the intervals between )

2 I the ground levels. Using these formulas, the values of the -

' singlets in Cl x are lchanged. Identifications of Ar xI lines are

l presented. .
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Sc w 922

Sc 1lI. Holmstrém J.-E. The spectrum of doubly

jonized scandium, Sc 111. «Phys. scr.», 1972, 5, Ne 6,

949—253" (aurJ1.) ‘ e , = :

B o6aacti 2000—9000 A mayuen crexktp Sc 111, Bo3-

s GyKnaeMblit B ckonpaaweit uckpe (U=6+15 kB; c¢=
wm—t’ =05 MKd). Hanyuenne perncTpHpoBanoch crnexktporpadom

4 J1351. CnekTp _JBaXKAbI " HOHH30BAHHOTO cxammu\,
|
|
\

no cxeme Byacsopra ¢ nucnepcHeit 5 A/MM B NepBOM: 110
gake. C TOTHOCTDBIO 0,01—0,03 A 113MepeHbl JUTHHBL BOJH
30 nosbix_Jnnnit. TTpHBENEHE! | TaKxKe H3BeCTHblE 'aBTODY,

[ pesybTaThl namepe}{!u'i B Bakyymuoit Y®-oGnacTi.’ 3Have-

yust 3HEprHit ypopuell OTAHYAIOTCS OT JAAHHBIX tabam Myp

ya ~2 cM~! Aas H3BECTHBIX panee TepMOB H Ha ' 60+

{97j 135 cyM—! nas npelickasanubix coctosunit. C momombio

. noapH3alONHOM  (-JIbl BLIYHC/ACH MNOTEHIHAN HOHH3ALMH

;/ Sc I —199 677,0:£0,5 cm~!, uro na 25+ eM~!" MeHblue
jV patie” TPHHATON BEeNHYHHBL. : . K. H K
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' 9 11148. PuplepropckHe CepHH H  ABTOHOHH3AaLHOHHble!
pesonancet B [cnekTpe] morsowenns Scl. ‘Gar-
g ton W. R. S, Reever E.'M,;, Tomkins F. S. Er-
coli B. Rydberg series and autoionization resonances
in the Sc .1 absorption spectrum. «Proc. Roy. Soc. Lon-
don», 1973, A333, Ne 1592, 1—I16 (aur.L)

é’ . f @ nomMompio 3-M u 10-M cnexkmporpadoe  HcesaepoBan
( : (,) crnekTp morJoulenns: napop Sc B o6aacti 1200--3200 A.
Manyueitiie 1CTOUNIKA HEMPEPLIBHOTO i3JyueHHs (CHJBbHO-

Tounast H-jaMna) npoXommsio uepe3 HHAYKUHOHHYIO Meub
¢ napamu Sc (T=i1800+2200°C), nanosmennyio He B
j kauectse - 6ydeproro rasa. Hayuens. aBTonOHH3aLONIbIE
cepun 4s23d—4snf un 4s23d—3d4snp. JlononuuteabHo o6-
napyxeno oxkoso 800 auumil; npusenenbl  IJHHBL BOJH
g 236 auunit 1 snepriin 118 HOBBIX HeKJIacCHOHUHPOBAHHBIX
JICUCTILIX ypoBHEit. L H. K.

0 190309
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117237] Rydberg series and autdidomzauon fésonances in the
scandium . (§c_1) absorption spectrum.. Garton, W. R. S

b
[V))
>
I~

& Reeves, E. M.;” Tomkins, F. S.; Ercoli, B. (Imp. Coll., London,
. ) Engl.). Proc. Roy. Soc. London, Ser. A 1973, 333(1592), 1-16
cewfiimeie so === - - (Eng). The absorption spectrum of Sc vapor was detd. at |~

) ! 1200—3200 A, with 3and 10 m spectrographs. Six long Rydberg
- ... seriesand 2 shorter ones were identified, as combinations with the

e doublet ground-state of Sc 1, 4s23d ’Dm,m. The series all
. é‘ S R . .- converge on excited states of Sc 11 and nearly all their members
C\ i . lie in" the continua beyond the 3d4s 3D ground-levels of the ion,

consequently showing a variety of autoionization profiles. The
series yield a reliable value for the ionization potential of Sc 1,
() : which differs by only 2 cm™ from an earlier est. The addn. to

© = =2 - the series, ~800 new lines of Sc 1 were found. The majority of
these are unclassifiable at present, and are not reported, but 236
--=-f === of the lines, which locate 118 new odd levels of Sc y are listed.
Also, some major autoionization-broadened features, though not
definitely cla classxﬁable, are descnbed
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I .:_:Hartmann R.,Grawe H.,Kandler K,

The 2/ -decay of . 4250 42'1‘:!. "Nucl._‘
| _f'.Phys. " 373 A203 .N2 401—413 (dum.),-_,.
e TR R R I
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SC (ml ”) 32025e Excitation energies in an electrically .ised light- !
= I =% emission source applied to the separation of hicher ionized:

> atomic states. Spectra and energy levels of scandiumi2+ ) and* |
- = vanadium(44). \Van-Deurzen, C.,H. H. (Lawrence Berkeley -

V W=V Lab., Univ. California, Berkeley, Calif.). Report 1973, LBL--
- 1657, 117 pp. (Enit). - Avail. Dep. NTIS. . From =%, Sdi. Lad. |
1973, 28(6), 1344, The spectrum of V' was produced ina vacuuin |
sliding spark and the relative line intensities detd. as parameters |

. of the elec. circuit were varied. The relation. between/the ex-
citation in the source and the elec. circuit parameters may be
expressed in terrus of the inductance, :apacitance, the initial
(fl.) oltage on the capacitor, the 2 known functions 1 of which is

ctly assocd. with the power Celivered to the source during a
cussent pulse and the other with the. discharge duration, and 2 |
consts. which in general depend on the source geometry and the B
electrode sample muaterial. - The circuit paranieters were varied

® ox



to excite and sep. spectra of Sc 11 and Se¢ 111 by observing total
“light pulses and spectra of V' 11-\" vy by observing both total and

;- time-resolved light pulses. - For 8¢ 111, 93 lines are reported at
. 530-9400 & which Kive rise to 23 new levels with an accuracy of

! ~0.03 cm ™! and the ionization energy is revised to 190,677.37 =
0.1cm=%. For \' v, 61 lines at 480-8500 A tive rise to 18 new

. levels and the ionization energy is revised to 526,524 = 5 cm -,
The ionization enercies were caled. with a method that allows

'the use of all the known ' levels inaseries simultunecusly. Series

formulas are presented which are used to predict some of- the
rewly found levels to <0.25 cm”i - Anisoelectronic comparison
.-nfirms the inversion of levels in .\ Vs being caused by the
interaction of

confizuration, & o .

these levels with those of the #F° termiin the 3p034



130105j Spectrum and energy levels of doubly ionized
dium (Sc m1). Van Deurzen, Cornelius H. H.; Conway,
ohn G.; “Davis, Sumner P. (Lawrence Berkeley Lab., Univ.
California, Berkeley, Calif.). J. Opt. Soc. Amer. 1973, 63(2),
158-63 (Eng). The spectrum of Sc 111 was obsd. by using a
vacuum sliding spark at 250-A peak current. Excellent sepn. of

DU the Sc 1, 11, and 111 spectra was achieved by careful control of the
(" L excitation-circuit parameters. In all, 93 lines in the region
- ‘ 550-9400 A are listed, which give rise to 23 new levels. The

jonization energy of Sc 111 is revised to 199,677.37 & 0.1 em™,
based on the ng series, and series formiilas are presented which-
were used to predict some of the newly found levels to within 0.25

A cm~!. An isoelectronic comparison of Sc 111 with K.y and Ca 11
ismade.

¢.8.1973.75 122
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* 7 I271. Cnektp M 3HepreTHueckue ypOBHH JIBAXKbI
wonnzopannoro ckanaus (ScIll). Van Deurzen Cor-
nelius H. H, Conwa’ ohin G, Davis Sum-
ner P. Spectrum and energy levels of doubly ionized
scandium (Sc III). «J. Opt. Soc. Amer.», 1973, 63, Ne 2,
58—163 (amra.)

MayucH CnekTp MBI HONH3OBAHION0 CKAILA B 00-
nacTi 500—9500 A. Iaist BOBOY:KICHHSA CUICKTPOB Sc III ac-
110Jb30BAJIaCh YCTAHOBKA C BAKYYMHOIl CKoJIb3AiLIeiT HCKPOT,
anaviorsunasi | ommcaniofi panee. Pasgescnie  CUCKTpoB
Sc1, 11, III ;mocriraloch HGMeHEHIICM COTPOTHBVICHHS 1
yayKTHBHOCTH ueny. TTpHBOIHTCS SJCKTPHU. CXeMa Kom-rpo-l

P.1973 ~ 7 ®



A5l mapaMepoOB YCTAHOBKH (V15 TATCIBLHONO BOCIPOH33C- |
JeHHST YCIOBHIl  dKcnepiuMenTta.  Peruerpamis - cnexmpos
Sc 111 mpoussoauitach mpi Maxciy. Toxe 250 a. IToayuen-
Hble 3HAYCHHS [TJIHH BOJH 93 aumuil, a Taxwke 23 yposHeit|
sueprin Sc 111 mpecrasacnst B noapoGuoit Tabanie. Ha!
ocHoBe mueTbipex HaGI101aeMbIX WICHOB 71g CepHH PACCUHTA-|
Ha SHepTHsl HOHH3ALUMH Sc 111, pasuas 199677,36: |

ML)
Tpuseresbl (=aT6 CepHil, HCXOIST N3 KOTOPBIX TPEACKA3aHbl!
HCKOTOPHIC M3 BHCBL 00HAPYIKEHHDIX ypOBHEIT BHCPTHH C!
pourocThio (10 0,25 om~!. Giacilano 330XICKTPOHHOE CpaBiie-
mne Sclll ¢ K1 n Call JI. C. Tyascsa




S LV 6 J1309.  CmeKTp TPHKABI HOWH30BAHHOTO cxannm:[g-za
C SclV. Smitt Ri kard. The spectrum of three time: io:<

nized scandium, SclV. «Phys. scr.», 1973, 8, Ne 6 299__ | :
300 (aurs.) T \

C nomouplo 5-M crnextporpada  CKOJAb3SLICTO k
(576 wTpuxoB/MM) H 3-M cne;?Tporpa(pa HOPM, ?12':112:::;?
m"P (1200 wrpuxos/mMmM) B oGxactu 180—2500 A u3mepensr

! n oroxaectsaens okono 300 mmnuii apronononnGuoro HO-
(j) na SclV..Cnexrp.:.Bo30yxnancs Bg:_cxonbasimeﬁ.'ix’cxpe,'m'\ \
KauecTBe penepos»,-mcriomaonanu%-;mmlm ‘wonos OI—V;!

¢ ci, 1l NI, 11; Al Cull u Arll TOYHOCTb H3MEpEeHHs|
cocrapasier . okono 0,004 A B oGnacTi - 160—320 A u.

0,008 A B Gosee JITHHHOBOJH. o6aactu. I[Tposeneno oTOX-|
.Jxecmnelmelgl’;dho ﬁ%'lgxlx)t paHee ussmci;{,emmx«chénmmpémom'\
(P)KPus, 3, 4 ayuni Sc B. o6nactH 2350—!.
o |

! morenuuasn

10000 A. Ychuuﬁ
592732,4=£3,0 cm~. DHOM. oz7 A K. H. K.
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: : AT . 7973

$3250h  Specirum of three times ionized sfazdiumiSc 1vh.
Smitt. Rikard (Dep. Phys.: Univ. Lund, Lund, Swed. b I'as.
Sore 1973, N, Z02-300 (Endt. Spectrogramas from a slidine
spark were takenina & m xrazns-incidence spectrocraph and a 3
= noermal-incidence spevtrorapa.  About 3 Lines from 180- -
C A0 A were identinied as S¢ v lines and measured with an ac-
3 curacy of =0 A in the crazinz-incidence recisa (160-320 1)
g‘ 4 :7 and of =0.08 A in the other revion. In adda.. ~10) Sc v
/ Iines were identitied between 2553 3-10,000 L on pectrograms taken
by J. E. Holmstrom (1972, As a result.of the zzal. abmost all
_the levels belonsing to 353308, 5. s, Ts, 4p. 52, 34, 44, 47, 5¢,
oLk, Tk, TP and 353043 were established. By usine the polar- ‘
ization formula the ionization lirmit was detd. from the configura-
tion O, G, 62, TR and T to be 5:2,732.4 %= 3.0 em .

B

(4,197, 40, W10
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53 o ) Roetti C., Clemehti E.,
, J. Chem «Phys., 1974, 61,
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N5, 2062-63.
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‘9 J142.  PacwmpeHHBIii MeTOA pacucTa Kak Gonee Toq-!

N HbIil METON JJsi ONHCAHHIl ATOMOB MEPCXOJHBIX IJIEMCHTOB. |

Stasiukaitis V. J, Eriksonas M. K, Ju-

cys A. P. The extended method of calculation as a

correction to the ordinary method for the atomic systems

FW of transition eclements. «Acta phys. Acad. sci. hung.»,
f 1974, 35, Ne 1—4, 175—182 (aura.) -

Bosn. ¢-uust, pacuminpeHHoro MeTOAa pacyerta HCMOJb3y-

eTcsl A5l YTOYHEHHS BOJH. ¢-IHH, PacCUHTaHHON OGBIYHBIM

MCTOMOM  JUIsT d-3JIEKTPOHOB aTOMOB I 1IOHOB 3JCMEHTOB !

rpynnbt Fe. Pacmmpenne JOCTHraercst 3a cyeT yuyeTa HH-

AMBHAYaJbHLIX PaAHAJBLHLIX opOuTaJjeil MJsi BCEX 3JCKTPO- !

" o B oGoJsiouke. TIpuBefleHbl BBIPAXKEHHs JIJIsl 31HepriH KaK

¢-unH  pafMaJbHLIX _HHTErpajioB. H YHCJICHHBIC 3HAYEHHS

SHCPTHH JUIsSi aTOMOB Sc, T1, V, Cr u l\li. - |
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I 1 J300. YTOouyHEHHBIi aHAJH3 NYroBOro CHEKTPa CKaH--i

| aus. Neufeld Lorin, Schitenk W. G. An. extended |
i+ analysis of the arc spectrum of scandium. «Spectrochim.:—

! acta», 1975, B30, Ne 2, 45—53 (anrs.) /
———t——+—  HccsenoBaH CHeKTp AYTH cKanaus B o6Gaacti 2300—:
| 9000 A c nomompio 3,4-M cnektporpada DGepra ;H H3Me\
B =2 ™ peto 1500 smunit ¢ Tounoctsio (3+15)-10-3 A. IMpusenena
o6mupHass TabjaHla HCCICMOBaHHBIX JHHHIT € ‘yKa3aHHeM:
' T 3HepreTHY. HHTEPBAnOB, g-(paKTopoB ypoBHeil, HAEHTHH-
 Vose sk slp . mposannbix B cxeme LS-casisu. Heenenosan sdext 3ee-
— 77" maHa ypoBHeil CKanjausi B MarH..nose 24,025 rc. Ilpuene-
Ha TaGJnIa 3ceMaHOBCKHX KOMMOHEHT CKaHAHs C yKasa-

bz d 4
s {g‘_y """ HueM g-(aKTOPOB, KOTOpHIE CPABHHBAIOTCS C PacuyCTaMH.
1

5 L B35 797
C

—

IL—

. Tloxasano, uto 14 ypopneii, oOHapy}CHHLIX paHee, Ha ca-

| MOM JeJe OTCYTCTBYIOT. OGHapy:KeHO 22 HOBBIX YeTHHIX H
= s ‘ _l.—. 2 HeyeTHHIX _YDQ_BB}L%J- 19, . B. I1. llleBeabko-
- | ; 2 f —seesl ST

e~ t
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Soidr o Bxtended analysis of the are spectrum o
(0ep. Chem,,
Spectrochim. Acta,

5, J0B(2), 45-53 (B, A list of 1500 S¢ lines were '
9000 AL An energy level anal. sirawed that 141
accepted levels were false, - The no. of classified lines

“1- was inereased from 350 to 650 and 22 new evenand 2 new oddf——
Zeeman patterns were

i
{
}
'|
’ s Neufeld, T.omm — Schrenk, W G.
’/- | e Univ., Manhattan, Kans.).
>
[ £ _
i previously
g T
i levels were added to the level system.
= o= == (ot Jor 98 lines and 2 values estd. for 42 of the 85 even levels
i Aol the 58 odd levels,
R S S st ot A
! i
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51118.8461 a, 195 1975
. _

Ch,Ph,TC | % .ZJZé’

Atomic tranqitlon orooabllities for san—.i
dium and titanium ( a critical data com—

pilation of allowed linea).f;:;a ;.
"J.Phys. and Chem.Ref Data",1975 4 N 2
: 263 t3§52

(aurn )

491 473 g 0 5 Dé nsznHuTu




;0316.8021’ ’ 3 soh2 | 7976
h,TC 3 I L s
NV 3el0) A

Bell_G.D., vaenpa G.A.

Absolute ef-values for nine resonance Ii- :

b)

‘nes of neutral scandium,

"Proc. Roy. Soc. London » 1976 A 351,
N 1667 581-58" (aurn.) :
08&2 awe ., |

779 788 © & O L BM/HHTM |




CU3cb.D307
Ph, Ch, TC

40892 | 797

Se /pacte ] 12555 |
[ fsaiad

_J_B_o_giﬁa_c_ig_.lzv._l ‘Huzihaga 8. Aﬁdmig
and molecular calculations with the
- model potential method. IV: "J, Chem, -

. Phys.",1976, 64, N 3, 956-960 (amru.)

0588 mm

564565  Cxu  BUHWUIH |




60309.9002 | 49803 | 1I7
Ph, ‘IC, MGU 5 A s O 14

Ertmer A ‘Hofer B', Zero-field -

hyperflne structure measurements of the
d ‘+
metastable states fI3d“4s F5/2 9/2 . of ~-

45Sc using laser—fluorescence atomic-rA.
beam-magnetlc-resonance technlque._,;j i
"2 Ph%s.ﬂ 1976 A 276, N 1, 9-14

(amra. . x - e
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5 " 4b51.  Cxi iamit, MTTPHA, JaHTAHHALI M AKTHHHABL |
C McCleverty J.-A. Scandium, Yttrium, the TLanthani-
des, and the Aclinides. «Inorg. Chem. Transit. Elem.
y Vol. 4.» London, 1976, 471—499 (anur.x.) i e
* OG30p. Paccmorpenst. paGoTsl MO H3YuEHHIO CTPYKTYpHI ‘
M “XAM. CB-B HCOpT. COCAHHCHHII H KoMmaekcos. Sc, Y, sam-
z& TaHHAOB M aKTHHHAOB, B T. Y. ypaHHJa. jBI}IG.n.n 2%,
e s 2 S S ——————— N ) § 2 11
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70316 ,8020 . 319“2 X //f;{
™m 7 — . o~
| foEnsTe Sef7)  y7HF
Parkingor_l ':'{o}_l_i)_ Reeves _Evmo s
Tomkins F.; ST il T -

Measurements of Sc i f:}’—valués:.. .

"Proc, ROy. Soc, Lbnd_'c’n’", 1976, A 351,
N 1667, 569~579 (aHria,) en T

L779 788 82 3 0 BUMEWTHM |
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61025,9142 6102 7 17077
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Smitt Riknrd Svenfison Lars Lks ,
Outred Wichsala_&n e gbrinent&l study
of 39 3p and )BBDK{1in the C1 I, 81,

P I, @1 I, and AL T iségglertronic >
“Bequenceas "Phys, ser, ", 1976, 13, E 5,
293-307  (enra. " (3'7'3.5 aKK

-
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; é 8 11355. CsepxTonkasi cTpykTypa BBICOKOJIEXKAUHX

ypopHeii_*5Sc ¢ noMowpbio METOIHKH MarHHTHOrO pe3oHau-

Ca B aTOMHBIX MYYKax ¢ HAKAuKoii OT Jlazepa HenpepbiBHO-

ro neicTBHSt Ha KpacutensX. Zeiske W. Meisel G.,

Gebauer H, Hofer B, Ertmer W. " Hyperfine

structure of cw dye laser populated high lying levels of

5S¢ by atomic-beam magnetic-resonance. «Phys. Lett.»,

1976, A55,; Ne 7, 405—406 (aura.) : K

C nomoupio OGBIYHON METOXHKH Mar. pe3dHaHca B

M 1R ATOMHBIX TIyYKAaX H3YueHAa CBEPXTOHKAS CTPYKTypa MeTa-

/ cTabuibHbIX ypoBHeli 3d%4s *Fsjs, 770 atoma %5Sc, 3acesse-

MBIX B pesyJbTaTe KacKaaHoro nepexoma us 3d4s4p2Dso-

(F’=6)-cocTosmst. Omriy. Hakauka 2Ds/s(F'=6)-cocTosums

(A 625,9 uM) npoBoaHJach € NMOMOLLBIO nepecTpanBaeMoro

71a3epa Ha KPacHTeJSIX HeNPEepHIBHOTO NeficTBHS. [losyuenst

CICAyIOUIHE 3HAUeHHs (B Mru) KOHCTaHT cBepXTOHKOTO'

pacwennienns: A(5/2)=154,0,35(2);  B(5/2) =—6,45 (4);!
A(7/2),=250012(2); B(7/2)=-9,07(4). * K. H. K

N

®. (976 i



c . ' 1270243. Pacumpenne H3YueHMs ' Ayrosoro  cmeKkT

PA |
ckanausi, Y. 1. dkcnepumentanbhble pesyabrathl. Be

Ahmed Z, Verges J. Extension de I'etude du spectre
d’arc du scandium. I. Resultats experimentaux. «Physi-

ca», 1977, BC92, Ne 1, 113—I121 (¢papanu.; pes. aHraL)
Uamepenn cnekTpsl ckanans B HMK-o6nacti . cnextpa
92950—15 400 cM~!, moJyycHHBIE C MOMOLLbIO CNCKTPOMETpa
g ¢ ¢ypbe-npeoGpa3oBaHHoM, B G6mkHelt  Y®-o6aacTi
ﬁ ’ /'( ' 33 800—50 000 cM—!, moaydenHsie C TIOMOLULbIO BaKyYMHOrO
2 crexkTporpadga HOPM. TajeHus, H B BHIMMON 06a1acTH
ﬁ-/u:/c/v_;' 11 000—35 000 cM~!, 3aperHcTpHpOBaHHble CHEKTporpacdom
[Nawena — Pynre. Bosbyuenie CKaHAHA NpOBOAH/IOCH
6c35.1eKTPOAHLIM Pa3psioM B TpyOke, coxepxxauleit HOIHL
ckanausi. 3apeructpuposano 1880 smuuit, H3- xo*ropmx(

1230 oruecero x Sc I u 130-x Sc II.  Tloayuennsie

JaHHBle MpeACTaBJACHH B TaGanuax u npadukax. Bnepsuie
MaeHTHQHUKPOBAHO 69 ueTHHIX H 39 HEUETHHIX yposHeit.
Henpasrnena <Bs3b  MeEKAY KBafpynJeTHOl  CHCTEMOIl"

ypesueit 3d?(3P)4s*P u_ocuosioii cHeTeMoil  ypoBHeil.

? P 71/?/2 Pz . JL. Tynaesa |




 zoEE

é 12 1244. * Pacumpenne’ M3yYeHHS  Jyrosoro cnexkTpa
ckaumusi. Y. II. Teopernueckas HHTepnperauna, Ben

Ahmed Z. Extension de I'etude du spectre d’arc  du

scandium. II. Interpretation theorique. «Physicas, 1977,

BC92, No 1, 122—131  (¢ppanuw.; Pes. amr.1.) '

Brinosmeno teoperny. nceaenosanue YeTHBIX H HEYEeTHBIX

: KoHHrypaunit Sc 1 gas TIPOBCPKH 3KCMCPHM. OTHECEeHHS

L 5 SHEPreTHY. YPOBHel H OGHAPYKCHHS 3¢)¢cxroalxou¢nry~pau.
;‘3/&' ')ZL'Q’/" B3anmoieficreus., Teoperiw, . PacOMOTPCHHE OCHOBaHO Ha
. THIIOTe3e UEHTPAJNBLHOTO TIoMS. 3HayeHHs SHePrHH . ypOBHell

7 lﬁ‘ﬁt’[{/ NOMTy4anH JAHaroHaMH3auHell MaTpHu, npeacrapJasiouset
: CYMMY 5/]eKTPOCTaTHYECKOrO H CTIHH-OPGHTAABHOrO B3aHMO-
AeifcTBuit. 3HayenHs palHabHBIX TlapaMeTpoB onpegens-

7HCb METOAOM HAaHMCHBWHX KBaApaTOB TMpH CPaBHeHHH ¢
SKCNepHM. RanHbIMH. CpeaHekBampatHyHas owubka TpH

Pacyere sHepruu cocraBHaa =100 cy—l IMpuseaenst ta6-

ULl HCOJIb3OBAHHBIX NPH pacyerax PaXHaJbHLIX Napa-

METPOB I/ KOHGHrypaumii (3d+4s)3+3d4355[+3d2531;

P, 7GFFE A




(38d+4s)%4d u (3d+4s)2(4p+5p), a Takme IKcn
TaJbHble H pPaCcCYHTAHHBIC 3HAYEHHA suepnm

W 'n‘. 2

(B0
BHeil



Ve e

Se (1)

87: 159520n_Extension of the'study of the scandium arc |
spectrum. II.. Thcoretic interprectation. Ben Ahmed, Z.
’ (Lab. Aime Cotton, CNRS II, Orsay, Fr.). Physica B + C |
(Amsterdem) 1977, 92 B+C(1), 122-31 (Fr). A theor. {
investigation of the ceven and odd configurations of Sc I was ,
performed to check the exptl. labeling. of energy levels and to |
Q f’ display the effects of CI. The values of the radial . parameters |
(4 were fitted by the least-squares method and compared to ab |
initio integrals. o PR i
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\ 10 4275. CnexkTp 0AHOKPATHO HOHH30BaHHuLrO' CKAHMHS,
JScll. The spectrum of singly ionized 'scandium, Scll
Johansson Sveneric, Litzén Ulf. «Phys. scr.»,
1980, 22, Ne 1, 49—60 (aur.z.)

3aperucTpupoBad H  HAeHTHuuHpoBaH cmektp Scll
B oGaacti aaud Boan 1100—11000A. Cnektp Bo30yx-
Aajacs B paspsige ¢ MOJBIM  KaToAoM, paGoTalouiuM B
HMIYJIbCHOM peXXHM@ ¢ uacroroil’ nosropennst 100 ru npu
MaKCHM. TOKe - a, B xauecrBe OydepHoro rasa
HcrnoJb3oBasics . apro#t npu aAasaennn, 0,2 MM pT. cr. Has
pericTpauHn B UIHPOKON CNEKTPaJbHONl 06JacTH NpHMEHs-
Joch TpH cnexkTporpada ¢ obpaTHoit Aucmepcueit 5 A/MM
B BuauMoit H Y®-o6nactu u 2,7 A/Mm B BY®-o6aacT,
B KauecTBe CTaHJAApTOB AJHH BOJH HCIOJb30BaJHChL JIHHHH
aprona. Buaenenue nepexonos B Scll u3 cnektpa ocyuiecr-
BJSJIOCH H3MEHEHHEeM YCJIOBHil SJeKTPHY. paspsaa H IO
dopme anunit. Otoxpaecrsiaeno 777 CNEKTPaJbHLIX JIHHHIT
Scll, onpenenenn 3ueprun 168 ypoBHe#, mpHHaAJexKauIHx
koHourypaunsm 3dnl, 4snl u 4p°, npoBeAeH napaMeTpHy.
aHaJH3 3HEPreTHY, CTPYKTYpP HEKOTOPHIX  KOHGHryparuii.
U3 suepruit yposueit 3d4f, 3d5f u 3d5¢ ¢ nmomoupio noss-
pH3aUHOHHON ¢-/n  DJeHa onpeneneHa SHEPrHsS HOHH3a-

‘unn_Scll : E;=(103237,142) cM~'. Buba. 16. ~ C. U.|




/ 93:157400c The spectrum of singly ionized scandium(Sc

II) Johansson, Sveneric; Litzen, UIf (Phys. Dep., Univ. Lund,
S-223 62 Lund, Swed.). Phys. Ser. 1980,. 22(1), 49-60 (Ln")
'l‘hc Sc 11 spcctrum, emltted from a pulsed hollow-cathode
discharge, was studied in the region 1100-11,000 A, where 777
lines were classified. A total of 168 levels zre now known,

l)oloﬁwm;, to configurations of the types ! drzl, 43nl and- 4p2,
(f Parametric studies were made for a no. of confi 'u..:‘wns A'

detn} of the ionization limit from the ccnfi 'umuum /, ,)[ and
5g gx'ves the value 103 237 1 :!: 2 cm-1 Sl 3 -

CA 178D 93 w6
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Nata Tebls, 1980, 25 /2).

g1 — {84,

;(Z’Vl ~ %/7):;@@ 7(6% the c'%o/n%z
Ond [ Sof #4s) %//o (7 T e
FEsl el 908 2he Guosep
K /_/7 ~@a(7) ® if Z(/J




= poprriiiele 7O73 S G
S (7= x5 7 755

J 3B11. duepreTHyeckHe ypOBHH CKaHAus, OT Sc 1 no
¢ XXI. Sugar Jack, Corliss Charles. Energy
evels of scandium,.Sc I through Sc XXI. «J. Phys. and

Chem. Ref. Data», 1980, 9, Ne 2, 473—511 (aura.)

CocTaBncHbl TaGAHIB SHEpreTiu. yposeii atoMa Sc N
7)74&%&%// BCeX €ro HMOHOB, NMOJYUCHHBIX M3 aiamisa aTOMHHIX CMeKT-
pos. B cayuasx, korna B pMelolLeitcst JHT-pe Obia fana

: TOJIbKO KJTaccH(HKALHs JIHHMIL, TOJYuenb Takike It siate-
f ! );(; sHepriit  ypoBHeil. B TaGHMUB BKJIOUCHBI TaKAKE
4 %603naucHist - SNEKTPOHHHIX  KOH(Hrypauii, 0GosiaueHus
A£00TB-IIHX TECPMOB, 3HAYCHHS MOJHBIX MOMEHTOB I un g-

dakTopsl. B Tex cayuasx, KOrjia SKCNEepHM. 3HAUCHHA 3uep-

fuit  yposmeit 1OHOB SC OKa3amuch HEHIBECTHEIMIL,

COOTB-IIHE BCJIHYHHBL OBIIM TOJIYUCHBl H3 pacueToB HOHa

METOIOM KOHQHIYpal. B3aHMOAEHCTBHSA. B Tabanuax anas

KQXKJOr0 H3 TCPMOB NpPHBENEHBEL NPOUCHTHBIE KOMMO3HIHH

ypoBHeil B TepMHHAX Ga3HCHBIX COCTOSTHHIT ORHOIT KOHH-

_cypaunn It Gosee, ueM OAHOI KOHGHIypalUHH.
NI w3 A Y. A. Tomoms |

v
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~93:122751m Energy levels of scandium(Sc I through Sc
xxi1).  Sugar, Jack; Corliss, Charles (Natl. Mcas. Lab., Natl.
Bur. Stand., Washirgton, DC 20234 USA). J. Phys. Chem. Ref.
Data 1989, 9(2), 473-511 (Eng). The encrgy levels of the Sc
atom in all of its stages of ionization, as. derived from _the
analyses of at. spectra, were critically compiled. In cascs where
only linc classifications are reported in the literature, level values
were derived. Iilectron configurations, term designations,
5* : \7 J-values, exptl p-values, and ionization cnergics are included.
/ Caled. percentages of the 2 leading components of the cigenvectors

g . of the levels are given, where available. :

O
CA 198D 93 w /)L
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[t77- 779257 1981
C ) 21792. Jlasepnas oTO3NEKTPOHHAS  CIICKTPOMETPHSI
c— u Y—: onpejeiienne MOpsiika 3amMOJHCHHS 9AEKTPOH-
HbIX 000/I04EK B aHMOHAX MEPeXOAHMX Merannos. Laser
photoelectron spectrometry of Sc— and Y-. Adetermina-i
tion of the order of electron filling in transition-metal |
anions. Feigerle C. S.,, Herman Z, Lineber-
ger W. C. «J. Electron Spectrosc. and Relat. Phenom.»,
1981, 23, Ne 4, 441—450 (aura.) ¥ | :
C ucnoan3osatieM Art-iasepa noayuensl (:0TO3JICKTPOH--
Hple cnexTpul aunoHos Sc— u Y. Cdoxycuposauublii nyuok
Npusonos Sc— u Y- monyuanan nocsae TPONyCKauis uepes
HALTP BHHA NPOAYKTOB B3aHMOACHCTBHA GBICTPHIX HOHOB

ey 1 LCst ¢ Sc- mu Y-mumensio. Onpeaeneno  3JeKTpOHHOE
e \epogcTBo nnst Sc o Y: (0,189+0,020) n (0,308+0,012) sB
) QOOTBETCTBCUHO, —110Ka3aHO, 4TO OCHOBHBIE 'Do-COCTOSHMS

@ Sc— n Y- mveior konurypaunuun 3d4S%4p n 4d58%5p,
Bo30byxacHHEIE COCTOSHHST 3D, ¢ TOi Ke Koudurypauieii

@ mmelor suepruu (0,0424-0,020) 1 (0,165+0,025) 3B. Vcra-
HOBJIEHO, YTO TOPSJAOK 3aNMOJHEHHS 3JEKTPOHHBIX 060.I04eK

IJI TCPexOAHBIX MeTayuioB nveerT BHX 4S%4p, 3d4S%4p u

Qb_ /%j/ig /{/Z'53‘(!,";1;Sf;~(/e_=_3,4,,.,.,10).__En6n. 25. 10. B. Unuxos|
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96: 151894c Yyperfino structurc mcasurcnient in scandi=
um(Sc 11). Arnesen, A; Hallin, R Nordling, C.; Staaf, O.;
Ward, L.; Jelenkovic, B.; Kisiclinski, M. Lundin, L.
Mannervik, S. (Inst. Phys., Univ. Uppsala, S-751 21 Uppsala,
Swed.). Astron. Astrophys. 1982, 106(2), 327-31 (Eng).
Hyperfine structure measurements were performed on Sc 11 using
the collinear lnner=ion heam technique, The 3 metastable lovels
1y, 8%, and 1Py in the 3d3 configuration nnd tha 5 levela )0,
3010, 300, 2D, and 3P0 in the ddip configuration were
investigated. The hyperfine structure consts. A and B for these
8 levels were detd. A comperison is made with hyperfine
structure consts. estd. with an earlier proposed approx. method.

c.A 1984, 96, 9
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&
" 96: 205597d The 3dng configurations of - scandium(1+).
Goldschmidt, Zipora B. ' (Racah Inst.:: Phys., Hebrew Univ.,
Jerusalem, Israel). J. Phys. B 1982, 15(2),:191-201" - (Eng).
The energy levels of Sc I 3dng were calcd. using the semiempirical
(for n = 5) and the- Hartree-Fock (for n = 5-8) methods. " The
results are compared with those obtained for Ti IIl 3dng (n =
5-8) in a previous paper (1981). - Information is- obtained
g . concerning the mode of change of varjous properties of the 3dng
configurations, both with' the increase of’ the’ quantum ‘no: n-of
the g electron in the same jon, and: on moving along the
isoelectronic sequence of Ca.’ ¢ i A LS b

&)
C.A. 1980, 96 /Y.

l



Se I /984

./ 8 167. Kouqnﬁr&béuuu 3dng Scll. The 3dng cbiiﬁguj
Tations of ScIl. Goldschmidt Zipora B. «J. Phys.
R: Atom. and Mol, Phys», 1982, 15, Ne 2, 191—201
(anra.) :
= C NOMOIILbIO TMNOJY3MIIHPHYCCKOrO H XaprH-q’OKOBCKOrO
; L]

METOJ0B PACCYHTAHBl SHCPTHH YPOBHeIl KasbLenonoGHoro
mona Scll, npunagnexawnx xoudurypaunam 3dng. (n=
=5-+8). PesyabTaTH COMOCTaBJCHBl . C BBIMOJHCHHBIMH
‘parec pacueramn noma Tilll. Cmenan psax BmBOZOB O
‘XapakTepe H3MCHEHHS cBoiictB 3dng-KOH(HIypauHH Kak
NpH yBeJHYEHHH TVIABHOTO KBAHTOBOTO YHCJA, TaK H MPH
“NMPOABHIKEHHH BJOJb H303JEKTPOHHOji MOCJAEL0BATEIbHOCTH.

. .
P (982, /8 N,



Se 1958

96: 112710v The Zceman spectruma of scandium. Lulu,‘}

f Bruce Alan (Univ. California, Berkeley, CA USA). 1981. 76 pp.
. W : (Eng). Avail. Univ. Microfilms Int., Order No. §200196. From

Diss, Abstr. Int. B 1982, 42(7),2881. = . .

O
Ch. 1983 96 NIV
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C 12 B1135. ®oT03JeKTPOHHAA CMEKTPOCKONHS BbICOKO-|
-TeMnepaTypHoit rasosoii ¢asbl. H3yueHHe nepeXOAHBIX Me-|

TAJJIOB_CKAHAHSI H BaHALMSA. Gas%}ﬁﬁ:“lﬁgﬁ"fmﬂpm

pholoclectron spectroscopy: an investigation of the tran-,‘

sition melals scandium = and vanadium. Dyke J. M./

Gravenor B. W.J, Hastings M. P, Jos-

land G. D, Morris A. <«J. Electron Spectrosc. and

Relat. Phenam.», 1985, 35, Ne 1—2, 65—75 (amrm) |

H3yuensl (OTO3JCKTPOHHbBIE. CNGKTPH C B036yxKAcHHeM

He (I) Sc u V p rasosoit dase. B cnekrpe Sc o6uapy-

JKeHbl JBE [I0JI0CHI, CBSI3aHHbe ¢ HOHH3aumelr 4s~! u OlHa

nosoca, cpsi3aHHas ¢ HOumsaumeit 3d~! meiitp. atoma Sc.

B cnektpe V -06HapyKeHO leCTh NOJOC, uCThipe H3 K-pHIX.

W COOTBETCTBYIOT HOHH3alusAM 4s=! i 3d~! OCHOBHOTQ TEp-
Mma Helitp. atoma V(a*F), a aBe NONOCH—TepMy V(atD)

ﬁ BO36YK/IeHHOrO COCTOSIHHS, K-poe JexuT Ha 2100 et

BHILIE OCHOBHOTO, B pe3yJbTaTe H3MEPEHHs. OTHOCHT. HH-|

“TEHCHBHOCTEil CMEKTPOB HaiiZeHbl OTHOLUGHHs CeueHHii ¢o-
-TOHOHH3ALHH O3d: Ogs Aast Sc (57,1%£9,0) u V (29,8+2,).

o _ B."H. Hedenos|
V1985, 19, wld T/




| /988
[) 7 J1256. Bbicokotemnepatypuass . doToanekTpounas
(45 CnexTpockonusa B ra3osoii ¢ase. Hccaenoeanne nepexon-
HbLIX MeTaasoB CcKaHaws u Bavaausi. Gas phase high tem-
perature protoelectron spectroscopy: An ‘investigation of|
" the transition metals scandium and  vanadjum. Dy-
ke J. M, Gravenor B. W. J,  Hastings M. P,
Josland G. D, Morris A, «J. Electron Spectrosc.
and Relat. Phenom.», 1985, 35, Ne 1—2, 65—75 (anra.)4
[Moayueust Hel (58,4 uwm) (OTOSIEKTPOHIBIC CNEKTPH]
napos Sc #_V B rasosoit  ¢ase fpu T-pax 208030 ir
, 203030 K CoorsercTnenno. B CrnexTpax HAeHTHOHUIpO-

7&”10 ”,ﬂgMWf}"nanbl JIHHHH, OTBeyaloulHe HOHH3aWHH -o6osouek 3d n 4s

1

HCXOJAHBIX HeﬁTpaﬂbeIX aTOMOB. ITo 3KCNEepHM. JaHHBIM

» . " :
/ZéW Onpejie/ICHBl BETHYHHBl OTHOIIGHMIT  CeYeHHil HOHM3AWIT

O3a : 045 (hv=21,2 3B): 57,19 u 29,8+25 nna Sc u V
cooTBeTcTBeHHO. OTMEUEHO, YTO HCNOJb30BaNHAS TpH mo-

JIYYCHHH CIIEKTPOB MYJbTHAETCKTOPHAs cHCTeMa CrHCTpa-
O P p

LI (DOTOI/IEKTPOHOB CYIIECTBCHHO ynpoliaer 3agauy Hc-
C/ICA0BaHHA CBEPXTPYAHOJETYUHX o6pasuos. Bu6n. 33.
AT S | (W

R T



! C 7 4141.  CpopctBo K 3MeKTPOHY Sc. Electron affinities
of Sc. JetMmg—G_H. «Phys. Lett, 1985, All3,. Ne 2,
73—74 (anra.) . :

ITpoBesen pacuer 3Hepruif TPeX CaMblX HHKHHX COCTOS-|
HHit SC— OTHOCHTEJbHO OCHOBHOIO COCTOSIHHSI Sc c- HC-!
NO/Ib3OBAHHEM HEIMMHPHYCCKOTO XapTPH-(POKOBCKOro mces- |

JIOTIOTEHIHAMA H C .y4eTOM KOPPeJSUHH BaJeHTHbIX 3JeK-|

TPOHOB Npy mnonnoM ‘Koudurypau. ssanmolefictsuit. ITo-

JIYYeHBl ~ BEJHYHHBl . OTHOCHT. aHepruit (B 3B)?
0,55(Sc=3d?4s2(°F)), 0,02(3D°) (Sc-3d'4s%4p'), —0,14('D°)-!

(Sc—3d'4s?4p'). 3a mYJeBYI0 3HePrHIO  IPHHHMACTCS,

6 BHEPrHsl OCHOBHOTO COCTOSAINHSA ‘Sc  3d'4s2(2D). Paauocrb{
suepriit Mexay cocrosuuamu 3Do 1 'DoSc—, noJyyeHHasT,

B pacuerax, COracyercst ¢ oKcmepuM. semuunoft 0,16 3B.!

Pa3HoCTb - SHEPTHiT MCXKAY OCHOBHHIM COCTOSIHHEM Sc It

cocTostuneM Do Sc— 6Jn3Ka K IKCMCPHMEHTANBHO H3Me-!

pennomy cpoxcrsy Sc 0, 189+ —0,02 sB. ~ T. K.

0h./986, /8, MY
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\ 951011.  Cpoactso x anektpony Sc. Electron affini-
fies of Sc. Jeﬁn\ﬂ.\H.—wP-hys.—te‘ttv, 1985, A113,
e 2, 73—74 (aum.% 2

PaccunTanL 3HEPLHH - cOCTOsHMIL 3F(3d%4s?), 3D y 1D

‘(3d'4524p‘) amnoHa Sc=, d TaKKe OCHOBHOFO COCTOSHHS.

2D 3d' 4s? ueliTpaToMa—Sc. Hcnonbzosano npubGamskenne.

nicepaonoTeHuyana. Jlast. onucanusi BaJCHTHEIX opGHraJeit!

HCMOMBb30BaH Gasuc, COCTABJCHHLIA W3 4s-, 3p- n 4d-pyux-|

umit. MuorosnekTponnas ¢-uns gas BAJICHTHBIX 3JICKTPO-|

5 OB MOCTPOcHAa B NPHOMHIKEHHH NOJHOrO KoH¢Hrypau,.’
b3anmoneiicteust. B cooTsercTBHm ¢ sKcnepmM. JNaHHBIMH'

) HaiiIcHO, YTO OCHOBHOEC COCTOsIHHE aHmOHa D, Paccqmau-}
uoe 3HayeHHe CPOACTBA K a/ckTpony Sc 0,14 3B yZAOBJIeT-

BODHTELHO COIJIACYeTCss C SKCHePHM.  OLEHKO 0,189+

+0,020. . i« ... A _B. Hemyxnu'
Ve @ ¢

N /856,99, 1T
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.104: 10879y Electron affinities of scandium. Jeung, G. H.

(Phys. Dep., Dan-Kook Univ., Cheon-An, 33000 S. Korea). Phys.

Lett. A 1985, 113A(2), 73-4 (Eng). The energies of the threeI

lowest states of Sc are calcd. and compared to the energy of the Scl

ground state 3d14s2 (2D) using a non-empirical HF pseudopotential!

and the full CI. The result suggests that the 1D (3d'4s24p!) state is!

’ lower than the 3D0 (3d14s24p1) state, both of them being lower than

(Ae)

the 3d24s2 states. The calcd. energy difference 0.16 eV is in good
sgreement with a recent exptl. value 0.15eV.

01986, 0%, N ®
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' 102: 176591v Radiative lifotimes of some excitod lovels in|
scandium(Sc 11). Vogel, O.; Ward, L Atnesen, A.; . Hallin, R.;!
Nordling, C.; Waennstroem, A. (Inst. Phys., Univ, Uppsala, S-761
21 Uppsala, Swed.). Phys. Scr. 1985, 31(3), 166-8 ' (Eng).
Radiative lifetimes of the 8 levels 3d4p 1D20, 1F39, 3P,120 and 3D 230
in Sc 11 were measured with the beam-laser technique. A comparison
with reviouslf' reported data shows that lifetime values obtained
from beam-foil expts, are about 20% too larger and that most of the
lifetimes calcd. from f-values differ less than 30% from ours. - -
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6J185. = Bpemena Xu3HH BO3GYXHeHHbIX ypoBHed Scl
u Scll. Cuabl OCUHANATOPOB CHEKTPANbHLIX JAuHHA Sc L.
Meuxun H. I, TFopwkos B. H., Komaposckuit B. Al
«OnTHKa H cnekTpockonus», 1987, 62, Ne 1, 20—22 ;

MHOrOKaHANbHBIM METOAOM 3a/lePXKaHHBIX  COBMaAeHHH
B NepecekaloOHXCsl AaTOMHOM H 3JIGKTPOHHOM NyYKax H3-’
MepeHsl BpeMeHa KH3HH 14 BO3GyxienHbX yposHeit Sc Ij
u 10 yposueit Scll. Tlonyuentble 3naueHHs BpeMeH JKH3-.
HH BO30YXIEHHBIX YDOBHeH, a TaKkxke AauHble APYrHX
ABTOPOB HCNOJb30BaHBI JJS MepeBoAa B abc. WIKady 4YHcesx
Jora 29 cnekrpanpubix JuHHE Scl, n3Mepenubix panee
METOAOM KpIOKOB. Pesiome’

‘f£+
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' 106: 164934r Lifctimes of scandium(1) and scandium(n) excited
ftates. Oscillator strengths of scandium(1) spectral lines.
Penkin, N. P.; Gorshkov, V. N.; Komurovskii, - A, (USSR), Opt,
Sf';ektrosk. 1987, 62(1), 20-2 (Russ). By the multichannel method

ol delayed coincidence in intersecting atoms and electron beams, the.
fifetimes of 14 excited levels of Sc 1 and 10 levels of Sc 1 were|
peasured. The obtained values of Jifetimes of excited levels and data| -
of other authors were used for conversion in abs. scale nos. of fof 29
spectral lines of Sc 1 measured earlier by the hook method. .

C 4. /287, 106 NLo.
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10JI185. KorepeHTHasi aToMHasi CNEKTPOCKOMHS, Cohe-

rent atomic spectroscopy. Garton W. R S. «Nucl

Instrum. and Meth. Phys. Res.», 1988, B31, XNe 1-—2|

93—101 (amram) : ‘

TpuBeaeHO HECKOJbKO MPHMEPOB. SKCMEPHM. HCCJel0Ba-

HHIi B 06JIaCTH aTOMHOIT CNEKTPOCKOMHH, NPOBEJCHHHX B

Aprounuckoit na6oparopuu cnextpockonuu (AJIC) (Beanuxko-

p GpHTaHHsI) B COTPYAHHYECTBE C JP. HCC/IELOBATEIbCKHMI
0/% V4 /Z / ueatpaMi. OTMeueHH 3KCMEPHMEHTH MO HaGJIONeHHIO PHI-
AT GeproBCKHX CepHil H aBTOHOHH3aLHOHHKX PE30HAHCOB B CleK-
Tpax NOIJIOLUIEHHsI Pajusi, MPOBeJeHHbe COBMECTHO C siaGop.|

cnektpockonun Wmnepnan Koanexnx. IlpeacraBieHnr pe-|

syabTaThl H3ydenus cnektpoB Scl u<YI, 3aperucTpupoBan-!

Hbix cotpyaunkamn AJIC ma 0-M BakyymHOM cnexktporpa-|

e nopM. mageunss HaumnonanmbrHoro Biopo Crauzapros

(CHIA). OGcyxnaioTcst 3KCNEpHMEHTH MO HCC/IelOBAHHIO!

nuamarietHamMa atomoB Ba u In npu MmarH. moasix 1o

7‘7 4,7 Ta, BHIOJHEHHBIX B COTpyAHHUecTBe C Pesepdopros-!

ckoit saGopatopuefi. N C. 4

ch /988,78 x /0 YT
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" 110: 103980y Wavelengths and energy level classifications of

ccandium spectra for all stages of ionization. Kaufman, V.

Sugar, J.  (At. Plasma Radiat. Div., Natl. Inst. Stand. Technol,,

saithershurg, MD 20899 USA). J. Phys. Chem. Ref. Data 1988,

. 7(4), 1679-789 (Eng). Wavelengths and their classifications are

//I ):t ompiled for the spectra of Sc 1 through Sc xx1. Selections of data

/ e based on the crit. evaluations in the compilation of energy levels

by J. Sugar and C. Corliss (1985). These arc updated by a search of

the subsequent literature; All classifications arc verified with

predictions made by differencing the energy levels.  Spectra are

[M ordered by ionization stage and listed by wavelength. Two finding

W lists are included, one contg. Sc I to Sc 111 and the other Sc 1v to Se
XXL . S S R W - sa

C

@@fc[f) ® &) )
C.A.1959 1[0, v [% |
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T"‘ 11 [147. Jaudbpl BOJAH M KjaaccHduKalUMu  ypOBHed
9HEPrHH B CNEKTPAX CKAHAHS AJs BCeX CTaAHA uouusa-l
uun. Wavelengths and energy level classifications of |
( scandium spectra for all stages of ionization / Kauf-

man V., Sugar J. // J. Phys. and Chem. Ref. Data.—|

~) 1988.— 17, Xe 4.— C. 1679—1789.— Aurx. !

B oGsope npeactapienbl Aaiiblic MO JJHHAM  BOJH H|

KJaccH(HKAaUHAM COOTBCTCTBYIOUIHX YPOBHCH 3HEpriu Bl

criektpax nonos ckanaus oT_Scl no ScXXI. BuiGop nau-|

“\~. HHIX OCHOBall Ha KPHTHY. OLUGHKAX, MOJy4eHHBX NpH pac-|

2{/ . N~ uerax sHepreTud. yposHeii B paGore . (Sugar J., Corliss C]
/

' /' J. Phys. Chem. Ref. Data.— 1985.— 14, Suppl. Ne 2).
Ilasi KaAOro HOHA NpHBeJelia CBOJAKA OCHOBHOM HH(}op-|
§ Main © (OCHOBHOE 3/eKTPOHHO@ COCTOSHHE, SHEPrHsi HOHH-!
3 saunn, nepeuchb  paGoT, MOCDAUICHHBIX  PacCMOTPEHHIO|
panporo Hona). B TaGmiuax, 'ynopsiioueHnLIX MO CTeNeHH,
MOHH3ALMHK, AaHuble A KAKIOTO HOHA MNPHBOAATCA B!

b 1989, n41



caenyioLiCH  MOCJICAOBATEJbHOCTH:  HOMEp = MYJbTHILICT3,
nabaiofaeMas AJHHA BOJHHL, pacyeThas AJHHA  BOJHBI,
OTHOCHT. HHTCHCHBHOCTb, /BA 3HAUEHHS SHEPTHH, ABE KOH-'
¢urypauun, apa 3navenusi J, CCHUIKA HAa HCTOYHHK HH-|
¢dopmaunn. Buba. 54. B. M. Crpenbyens:



) 7 9%’//’}'_/ /285
SL/—J Kavdmarn V.,
(/\/ &) J /D/Ly/f.ﬁ/wm. .
(o53p) Rkl 1955, 17 (4},
€ /6’7‘*7\9:759
[tey. SC, 11)
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108: 212977x Radiative lifetimes of even- and odd-parity
levels in scandium (Sc 1 and Se 11). Marsden, G. C.; Den Hartog,
E. A; Lawler, J. X' Dakin, J. Ty Roberts, V. D, (Dep. Phys.,
Univ. Wisconsin, Madison, WI 53706 USA). J. Opt. Soc. Am. B:
Opt. Phys. 1988, 5(3), 606-13 (Eng). Time-resolved laser-induced
fluorescence on at. and ionic beams is used to measure radiative
lifetimes for 77 odd- and even-purity levels of Sc 1 and Se 1,
Time-of-flight selection of slow Sc¢ atomns minimized a systematic
error in long lifetimes, an error that arises because atoms escape from
the observing region before rudiating, High-lying even-parity levels
in Sc Land Se 11 were excited by using 2-step laser excitation.




Amoure 1 /958

—

/ s 110: 162568h Atomic transition probabilities. Scandium through!
f ; manganese. Martin, G. A.; Fuhr, J. R.;; Wiese, W. L. (Natl. Meas.|
Lab., Natl. Bur. Stand., Gaithersburg, MD 20899 USA). J. Phys.|

Chem. Ref. Data, Suppl. 1988, 17(3), 512 pp. (Eng). A review with!

many refs. presenting a crit. compilation of at. transition probabi]ities%

for ~8,800 spectral lines of 5 Fe-group elements, Sc (Z = 21) to Mn

(Z = 25). The data are presented in sep. tables for cach element and:

stage of ionization and are further subdivided intd allowed (i.c., elec.|

dipole) and. forbidden (magnetic dipole, elec. quadrupole, and|

magnetic quadrupole) transitions. © For each line the transition;

probability for spontaneous emission and the line strength are given,!

along with the spectroscopic designation, the wavelength, thel

statistical wts., an(F the energy levels of the upper and lower states.!

0 For allowed lines the absorption oscillator strength is listed, while for;
forbidden transitions the type of transition is identified. -

> @& L hbth

@A'/ggg; ,{_/_Q) ’V/g
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112: 186160m On the electron affinities of the celcium scandium,’
titanium and yttrium atoms. Bauschlicher, Charles W., Jr.;
Lanchoff, Stephen R.: Taylor, Peter R. (Ames Res. Cent., NASA,.
Moffett Ficld. CA USA). NASA Contract. Rep. 1988, NASA-CR-181277,
NAS1.26:181277, 8 pp. (Eng). Avail. NTIS. From Sci. Tech.!
Acrosp. Rep. 1989, 27(20), Abstr. No. N89-26685. For the ca, Sc, Ti}
and Y atomics calcualtions are performed for the ground states of the |
neutrals and the ground and several low-lving excited states of the'
neg. ions. Overall the computed electron affinities are in good accord !
with expt. The calcns. show the rapid stabilizaticn of the 3d orbital!
e [l”m relative to the 4p as the nuclear charge increases. The 3F(0) and:
) 3D(0) terms are found to be close in energy in Sc(-) and in Y(-).!
This confirms earlier speculation that some of the peaks in the
_photodetachment spectra of Y(-) ongmate from the bound excned
3F(0) term of Y(-).

Rel,) ¢
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111: 163378d.: Absolute ‘transition : probabilities in scandium
and scandium(l +).:'Lawler, J. E.; . Dakin, J. T. ‘(Dep. Phys., Univ.,
Wisconsin, Ma isdn,'.-WI»‘537OGTU§A). -J. Opt, Soc. Am. B: -Opt.
Phys. 11989, :.6(8), 1457-66 :.(Eng). - Abs. at. transition probabilities
for emission‘lines from 70 levels'in'Sc 1 and Sc 1t are reported. The
transition probabilities-are from ‘emission branching ratios measured
using the. 1.0-m* Fourier-transform spectrometer at the National
Solar Observatory. 'Radiative lifetimes, measured using time-resolved
laser-induced fluorescericé, provide the ‘normalization for converting
the. branching’ ratios’ to“abs.: transition probabilities. These results
are compared. with other exptl. and theor. transition probabilities.
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Kol cTpyktypnl B Tmll, SclII m Nyt High-precision me-,
asurements of hyperfine structure in TmlI, No+ and Scll|
[ Mansour N. B., Dinneen T. P., Young L. // Nucl. Ins-]
trum. and Meth. Phys Res. B.— 1989.—40—41, Pt [.—
C. 252—256.— Amnra. ; - '
Hsmepena . ceepxronkas crpyktypa (CTC) aas wmerta-,
crabunbnoit 3d? m BO3GY:KIeHHON KoHdHrypauun 3d4p B
Scll_u xondurypaunit 4f'%6s u 4f'%5d B Tmll, a Taxxe'
u ToHKas CTpykTypa monoc (0,1) u (1,2) cucremsr
B2R,+—X2T gt B Not. Hcnom3oBanace  Koaiuneapuas'
n2sepHas creKTpoCKOMHs Nyyka GHLICTPHX HOHOB ¢ pa3pe-

N, . weinem <1 MTI'u. IOas koudurypauun 3d2 Scll HCTIOIb-
L Ul(’/? 30Bajach TaK)Ke MeTOAHKa [ABORHOrO Jia3epHO-MHKPOBOJIH.!

-~ (989
JZ) // 7710J192. MamepenHst ¢ BHICOKOW TOYHOCTbIO CBEPXTOH-

pe3onanca, AaBllas yJayulleHHe TOYHOCTH NPEKHHX H3Me-|
peunit B 150 pas. CpaBHenne c pacyeTaMH MHOrOKOH(H-

rypau. Merogom Jlupaka—®oka nokasblBaeT 3HauHTeb-
Hbie OTJIHYHS OT: H3MepeHHii, OGBACHAEMBIC  Pa3JHYHBIMH

npHUKHAMH B Pagnbix o0bekrax. A. H. Ps6ues

. 989, nT0
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' 111: 47698j Laser-rf double-resonance measurements of the'

hyperfine structure in scandium (Sc n). Mansour, N. B.;;

Dinneen, T.; Young, L; Cheng, K. T. (Phys. Div., Argonne Natl.

Lab., Argonne, IL 60439 UL)). Phys. Rev. A: Gen. Phys. 1989,

39(11), 5762-7 (Eng). The hyperfine structure of all levels of the’

metastable 3d2 configuration in Sc 11 was measured with high,

precision by collinear fast-ion laser-rf double-resonance spectroscopy.’

) The double-resonance technique improved the precision of the:

» earlier results by more than a factor of 150. - The enbanced precision’
é{(’? LXZW ["- made possible for the Ist time a meaningful comparison between
exptl. and multiconfiguration Dirac-Fock calcd. B values. The

comparison showed that, unlike the A values where disagreements'

/}L{{/ @/ between expt. and theory could be greater than 400%, the B valucs:
were well predicted. - i

O
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¢ 111: 181151d Highly correlated systems. Ionization energies

of first row transition metals from scandium to zinc. Raghavachari,

Krishnan; Trucks, Gary W. (AT and T Bell Lab., Murray Hill, NJ

07974 USA). .J. Chem. Phys. 1989, 91(4), 2457-60 (Eng).

The low-lying ionization potentials of the lst-row transition metal[

atoms Sc-Zn were calcd. using 4th-order Moeller-Plesset perturbation

theory (MP4) and quadratic CI (QCI) techniques with large spd and

spdf basis sets: two ionic states were considered for each atom

iclding a total of 20 different ionization processes which were

included. For Sc*-Cut, the ionic states considered have dns! and

& 5 ; dn+1 orbital occupations, and for Zn+, the di%s! and d%?2 states were!
/_:/ J/[(Xf studied. The MP4 method accurately reproduces the ionization

) potentials of Sc-Fe, but is found to be inadequate for Co~Zn. In

?/5 ,;/r contrast, the QCI technique performs uniformly for all ionization
//(x L energies with a mean deviation from expt. of only 0.13 eV (with the'

spdf basis set) after inclusion of relativistic corrections.
@
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121: 264173v Numerical Hartree-Fock enermes of low-lying'
excited states of neutral atoms with 19 < Z < 36. Tatewaki,
Hiroshi; Koga, Toshikatsu (Computation Center, Nagoya Clty
University, Nagoya, Aichi, Japan 467). Chem. Phys. Lett. 1994,
228(6), 562-7 Eng) Numerical Hartree-Fock calcns. were done for
all 209 states arising from the 4s23d= and 4s!3d=*! configurations for.
the atoms Sc to Zn. Among the various properties and states, total

ﬁ[m 12, Zé ﬂ[é’ energies, orbital energies, and the mean values of r of the outermost'

orbitals of each symmetry are presented, and discussed for the lowest
W ) and the highest states of the resp. confi Kguratxons as well as the
%/ ground states. The 51 excited states for K, Ca, and Ga to Kr were!
also examd. The results could be useful as a calibration for‘
{6( constructing basis sets for mol. calcns.
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124: 159066b Hyperfine structure of Sc 1 by infrared Fourier
transform spectroscopy. Aboussaid, A.; Carleer, M.; Hurtmans, D ;
Biemont, E.; Godefroid, M. R. (Lab. Chim. Phys. Mol.,. Univ. Libre
Bruxelles, B-1050 Brussels, Belg.). Phys. Scr. 1996, 53(1), 28-32 (Eng).
The spectrum of scandium was recorded in the IR region using a high
resoln. Fourier transform spectrometer and a hollow~-cathode discharge.
Hyperfine structures of the lines connecting the 3d24s and 3d4s4p level
systems of 4Sc 1 were obsd. between 4000 and 5000 cm~?. The structures
were not completely resolved but the individual line contributions to the
complex profiles were simulated using the 3d24s4F, hyperfine structure
consts. previously measured with a high precision by laser techniques.
We investigate the possibility of extg. the hyperfine consts. of the 3d4s4p
levels from a least-squares fit of the line profiles, assuming a Doppler
lineshape and theor. relative intensities. New results are presented for
12 levels. - e —
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127:223607v Electronic and lattice properties of scandium.!

Review. Galoshina, E. V.; Dyakina, V. P,; Startsev, V. E. (Inst. Fiz.!

Met., UrO RAN, Russia). Fiz. Met. Metalloved. 1997, 83(3), 5-27 (Russ),

Nauka. A review with 82 refs. of the complete database on electronic

properties of Sc. The description of the electrenic spectrum and Fermi |

surface is presented. The anisotropy of the properties for the single!

W ﬁ/ crystal case is discussed. The possible relations between the propcrties,

and Sc electron structure are shown. ) .
e |

i
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129: 127420z Electron affinities, excitation energies, and ioniza-
tion potentials of the transition metals (I) Sc and Ti. Miura,
Nobuaki; Noro, Takeshi; Sasaki, Fukashi; Osanai, You (Division
Chemistry, Graduate School Science, Hokkaido University, Sapporo,
Japan 060). Theor. Chem. Acc. 1998, 99(4), 248-254 (Eng), Springer—
Verlag. The electron affinities of the Sc and Ti atoms were obtained by
CI calens. Energy convergence with respect to the systematic expansion |
of both the 1—electron basis set and the configuration space was inves-
) Y tigated for valence electrons, and the inclusion of correlation contribu-

9 J‘ Wy ; — tions from core electrons and relativistic effects gave the electron affinities

ey ) ' of 0.181 eV and 0.163 eV for Sc and Ti, resp. These are in excellent |
i ey / V) asgreement with the obsd. values of 0.189 £ 0.020 eV and 0.080 eV. The
(/ 6( vY/e "V j same approach was applied for the 1st excited states and pos. ions of

52N ¢, { . both atoms. Excellent agreement with the exptl. results was also
0P QUL obtained for these states.
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