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' -Closs H., Shukla M.M. ‘
The lattice dynamlcs of noble metals. o
"Physica", 1975, BC 79,, _N, 1, 2634 .
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| / i) *4-/0924 1975

\ | 7 878692 Third spectrum of copper(Cu 1), Shenstone, A. G. r
) (Dep. Phys., Princeton Univ,, Princeton, N. J.). J. Res. Natl.

‘———— Bur. Stand., Sect. A 1975, ‘)\('2), 497-521 (Eng). An anal. of

Cu m based on observations from 500 to 6900 A is presented.
————— —— The low structures 3d? and 3d3ds are completc, including the
rarely, if ever before, found 3d8 (18)4s2S. The 3d74s? includes 4F,
2, 20, and =H but the - 1P, 2P a), b2D have eluded all attempts
m tmd them. The ionization potentml caled. from ds, 5s, 6341 92
s 298, SEU cm! but by a comparison with Ni II wluch has a
- lm wor series an approximate value of 297, 140 can be estd. The
3dsid sroup is complete, except for one le\el, as is 5d based on
3" und G, the otirer 8d groups being incomplete.  3d8(3F)4f Is
complete and 26 | jevels based on 1D, ‘1’ G are known. 3d3(2[)5z1 -
s incomplete and a few levels based on 1D and 1G were found. |,

A discussion of the validity of the anal. of Cu wv:by J.F.
\(..rmmr and Th.AM. Van I\lcef is "wcn (1070)
- '*"—;, e e e




211342, Cnektp Culll. Shenstone A. G. The third|
spectrum of Topper (Cu IIT). «J. Res. Nat. Bur. Stand.»,
1975, A79, Ne 3, 497—521° (anrn.) :

— e-o=---{—-- Hccnenosad cnektp Culll B oGnactu 500—6900 A.———

’ IMpencrasnenst obwnphble Tabanupt aunnit Culll ¢ yka-

== - --e - {— - 3aHHEM JJIHH BOJIH, HHTEHCHBHOCTeH H nepexomoB. Hux-———-

nue yposuu 3d® u 3d®4s (pxumouas 3d8(1S)4s2S) nceaeno-

- 25,7) " " aun_noanoctbio. Kondurypauus 3d’4s? praiouaer tepmu|
fl Y 9’ AF, 2F, 2G, 2H, no tepmul 4P, 2P, a*D, b2D B Heii He Oblau
Ag

-—C‘-‘—éf.) I FUR-1042Y ,/é]f

" o6uapyxenbl. Onpesenienbl HOHH3ALUHOHHLIE Npefenbl CepHH
ns*Fay, 15Dy, ns"Pyy , ns”2Gyy .. Hcenenosanst ce-|
pun yposieii 3d8(°F)4f, 3d%4d. dauul 3aMeuanus no cnexr-

- .~pam Cu IV n Cu II B cpasnenuH C aHaJOTHYHBIMH Aam-|—--—
HbBIMH B H303JeKTPOHHOM psiny. Bu6a. 9. . ‘

B. I1. Iesensko| -~ - --

»
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18¥15q Low lying multiplets in the spectra of copper(Cul’
V) and (Cu VI). VanKleef, Th. A. M.; Joshi, Y. N.; Blt.lx,nt:l(x%;:
"H. (St. Francis Xavier Univ.,, Antigonish, Nova Scotia). Cun.
.J. Phys. 1975, 53(3), 230-5 (Eng). The spectrum of Cu was
. obsd. on 10.7 m normal incidence and 10.7 m grazing incidencel~
{ ) _ ‘ spectrographs: by using a sliding spark source. In Cu v the
-~ -1 “ground state multiplet 3d? 4F and the low lying multiplets
% 3ds(5D) 4p 6PO, 41, and 4D° were detd. In Cu vi the ground state
- T <o —-—|- - multiplet 3d¢ D and the low lying multiplets 3d5(6S) 4p ;po
3d5(4P) 4p 5PV, and 3ds(4D) 4p 5DV were detd. Twenty-thre i
A Jm Tl ~ef=- - lines were classified in Cu v and 29 lines were classified in Cu ;
; ‘Predictions for the intervals in the ground state multiplets 3v(}.7__
el 8K in the speetra of Zn vi and Ga vit and 3d% 5D in the s I,L. l.s
7n vit and Ga v are given, speetrn of|

EN.1975 43 7R e ',

T

l




51226;1314_'.. 31604
Ch,Ph,TC | ﬂcc:»: ._
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 The 1nfluence of llne Droflles upon

'analytical curves for. copper and silver

(aarz.) f ftl;\f.*'

502 502 540

in atomic absorption spectroscony, P
"Spectrochim.acta" 1975 B3O N10-11 361-38;
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60609.1352 41158 1976
Ph, TC,NGU Cu ﬂ/X/ X,(///) Ai18—/39 05

Eenring W.L., cohen Leonard,
Doschek G.A., Feldman U. Transitions
of Zn XXIT,Zn XXIII, Zn XXIV, Ge XXIV,
Ge XXV observed in laser-producéd plasmas.
"J.O0pt. Soc.Amer. »1976,66, N4 376—378 .

(mmn) -
' 0632 mme
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| 60326.9357

40892

/i 7

and molecular calculations with the -
 model pocential method. IV. "J. Chem.
~ Phys.",1976, 64, N 3, 956-960 (am:'n.)

rsa 565 | LyU

0583 meg

BUHUTH

11
Ph, Ch, TC C?”J/7“¢&¢Q7/ 6”‘

Bonifacic V., Huzinaga 8, Atomic N




60401.3732 ! 61102 - //;Ag '

- Curtis_L.Jd., Engman B., ﬁartinson I.
Lifetime measurements in Cu I and Cu II.
"Physe. SCY.", 1976, 13, 0 2, 109-110
(enTi. )
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6081 2e1 984.. . _! ! Cu // - fx::«:wnr—mmi‘“%"sz ,'

p?

zction in éii&puttered meta"vapors.

912 //{/%

1' p.,T 60812 180‘1 S
HcFeil oy R., Johnson W Doy, Colllns

G, Jd,, Persson K, Be'y Franzen 2% I, Laser; 

"Opt._ Commung", 1976, 18, T.1, ..62-163'.“
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T 1T 7572 1
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60324 ,8481 (j%’” Bt ﬁ@a‘ ;
. Ph, TC,MGU 1 g, 2736 k

TR o

ﬂﬁ/f’%’éj
McNeill J. B_,,Collins Go J’O,/gersson
K.B., Franzen D.L. Ultraviolet lagser acti-
on from Cu II in the 2500-1 region."Appl. |

Phys,Lﬁt“ ",1976,28,N 4,207-209 (auri. )
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(”/L v 85: 184281h Revised analysis of the copper (Cu iv) spectrum, :

- Meinders, E.  (Zeeman Lab., Univ. Amsterdam, Amsterdam,
Neth.). Physica B + C (Amsterdam) 1976, 84 B+(i(1), 117-32
(Eng). An extensive revision of the anal. of the Cn v spectrum
is presented together with results of parametrical energy level | -
calens.; configurations considered are 3443d74s and 3d74p. The
itmportance of caled. line strengths is demonstrated. Comparison
with earlier published material learns that only 48 out of the 163
old level values hold; 107 new values are given, hut levels of
3di5s could not be found, so that the old value of the ioniz
potential must be considered as dubious.  Unresolved Zeeman
patterns have been obtained at 6.7 tesla; obsd. splittings between
a* and g~ components are compared with calens.

ation

G (976 E5 /1/92((
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V785 168983h . Calgulytions of canfigurations of doubly lonized;

‘capper(Cu m). 8ype, Martin, W €, (Inst. Basie Stand.,

Nath. 'Bur. Stand., {Nuhhinulnn, 0oy, W Res. Natl, Bur.
b'l(uul.’,"chl.,A\,!‘.)’(Q, HOAEY), 460 T6 (Fng). ‘The eneryy |..\-,.L\|

© helonging to the gppfijurations Al 145 {nnl Sl (nl = A, b, 4p,

5p, 4d, 5d, 4f, ang i) were caled, “Vhe radial encrgy integrals

were treated as parameters and adjusted to give a least-squares
— fit to the obsd. levels, Two- and three hedy effective electrostatic|-
. jnteractions for equiy. electrons were included, as well as 2-body
- & effective interactions for inequiv. electrons. Strong configuration!”
interaction between 3d#ds? and AdMd was taken into account.

Values of the parameters are given for all the above configurations

and the caled. levels are given for all except 3d*4s and 3el*1p (for

\ which essentially equive results have been published). Tending
cizenvector percentages are given appropriate Cnllp“ng
schemes. - N L )

: — ) *

poof. 1986, 85 KAL '




[f) ¥y-16575 1974

LV Mateit cnektp memn: CuV. Van Kle-
c ~A. M, Raassen A. J, Joshi Y. M Fifth
spectrum of copper: Cu V. «Physica», 1976, BC84, Ne 3,
401—416 (anra.)

¢ gomombio 6,6 u 10-m cnekrporpagos  cxoabasiuiero
nagenuss # 10-M cmnekTporpaga HOPM. TAACHHA  H3YYeH
cnexktp mona CuV. Tlas BO30YXKACHHSA CNCKTPA HCMOJbL30O-
pann ckoabasias (/=1500—4000 a) M BaKyyMHasi HcKpa
¢ BACKTPHY. TOMNKHIOM (C=15 Mmkd; U=9—12 xn). Ua-
MepeHbl JAHHLL BOJH H NPOBECHO OTOKCCTBACHHE 665 -
amii  MepexoioB  MEeXAy KOH(Hrypaunsmu 3d’—3ds4p
(268—413 A) m 500 ammmit nepexona 3dS4s—3ds4p
(1097—1330 A). Ha ocnoBanmi H3MEPCHHIl BHIMNCACHBI
sueprun Beex 18 yposueii 3d7-kondurypauun, 53 ypoueit
(13 63) 3d°4s-xondurypauiu i 175 yposueit (u3 180)‘
3d%4p-kondurypamuy.  [IpHBOAATCA  BENHUHHL  ATOMHBIX |
napaMeTpoB HCCJEI0BAHHBIX Kouourypauuii, TNodyueHusle |

£ /97 7 c TMOMONIbIO TOMYSMIUPHY. pacueTa, a TaKKe kod3d. paa- |
ks
.

0enns Boan. (-1uil cocTosuuil B LS-6a3nce. buGa. 15, |
i K. H. K.




. 86: 81164g Fifth spectrum of copper: copper(Cu v). Van
Kleef, T. A. M.; Raassen, A. J. J.; Joshi, Y. N. (Zceman-Lab..
Univ. Amsterdam, Amsterdam, Neth.). Physica B + C
(Amsterdam) 1976, 84 B+C(3), 401-16 (kng). The anal. of the
Cu Vv spectrum is considerably extended on the basis of new
observations on the 6.650 m normal and the 6.600 m grazing
incidence spectrographs at the Zeeman-Laborntorium in Amsterdam
and on the 10.7 m normal and grazing incidence spectrographs at
” o] the National Burcau of Stds. Laboratory in Washington D.C.
5 The sources used were a sliding spark and » triggered spark, All
levels of the 3d7 configuration are located; 53 out of 63 levels of

the 3df4s configuration are detd. and 175 out of 180 levels of the

3d*4p configuration are established. Parnmetric calens. of the

anergy level values agree very well with the exptl. values, Tables

of the 1165 classified lines, the energy levels and the values of

the parameters of the configurations mentioned above are

o (i 797

ziven,

rh. 1977 L6 /%
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l:Lett.", 1976, 9,N 7,401-410 (ari,)

0741 mur

- lova R. Radial inhomogeneities in exci={
tation and profile of copper linea in
“hollow cathode dischu.rbe. "Spectrosc. .

-‘;716 729' "';“ ) C) | ' ' BMHMTM
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¥'87:491825b A copper vapor laser operating at room temp= -
‘crature. Andrews, A. J.; Webb, C. E; Tobin, R. C.; - Denning,

ZIEE

R. G. (Clarendon Lab., ‘Univ. Oxford, Oxford, Engl). Opt,
Commun. 1977, 22(3), 272-4 (Eng). Laser action on-the 5106
and 5782 A lines.of ncutral Cu.was achicved at temps. from
20-140 in the vapor of Cu acetylacetonate, and at temps,
between 150-215° in the vapor of Cu nitrate. The peak output
powers were compared with those obtained in the vapors of
CuCl, CuBr and Cul using the same longitudinal - discharge
operated in a double-pulse mode in low pressure ‘Ar, - The

highest peak power from Cu acetylacetonate obtained was 5 kW
at 40°. The optimum temp. for the nitrate was 180° at which '

the peak output power is 20 kW. The halides gave pulses of 50
kW “although the temps. required were much higher. For the
acetylacetonate and the nitrate it was necessary to purge the gas
mixt. of dissocn. products by flowing the Ar through the
discharge tube. The resulting redn. in Cu d. wag partly
responsible for the poorer performance obsd. to date with these

“vapors. Optimum Ar pressures and delay times between the 2 |

pulses of discharge current were approx, the same for alj the Cu

/}/ /j;)g/cgi “/l//lcomp(ls. tested. - o
i ]
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’ Céé 10 J436. Anaauz pawsimug MaTpuuLl Ha - ontuyeckye

CIICKTPHI H20JIHPOBAHHBIX aTOMOR GJh'll'OpOllllle MeTaanos,

/ ForstmannF.,KolbD.M.,LcutloffD.,Schul-
V/p ze W. Analysis of the matrix induced changes in the op-
/ tical spectra of matrix isolated noble metal atoms, <«J.

4 Chem. Phys.», 1977, 66, Ne 7, 2806—2813 (anra.)
l,’// Ioayuenst CHOCKTPLL, MOTJIOUICHHS (3,6—5,5 3B) -aToMop
v l( Cu, Ag n Au, n3oanpopanibix p Martphuax us Ar, Kr a16o
X¢ Tipi T-pax 3—60° K. Pacesorperna 3aBHCHMOCTD CABHrog

MaKCHMYMOB NepexonoB nP«—nS or T-PEl; l0Ka3aHa ux o.
PATHMOCTL NpH OTIKHre MaTpHubI, Mpennoxeno OTHECeH e

2]
@}“ﬁ/&ly"ﬁ/ ; ONTHY.. NMEPEXONOB aTOMOB MeTajaa B KpHCTanmy, noze

Matpuubl. Hcenonbsosana mopesn, KOTOPOit aToMp mgr.
}/Ll’Zc&tZ]c[‘/, " PHULI paccMaTPHBAIOTCS Kak 06.1aKo OTPHUAT. 3apspa, cos.

- . Jlalolee MoTeHUNaN OTTaJKHBamiis, B3auMoaelicTByIom c
.[[4%[4/? BHCLINHMIL 3/ICKTPONaMH_3aXBayeHIioro p Matp

HUNyIo syeji.
Ky Meraqany. aroma. OGcyuxaeno DJHSTHHE  MaTpuyp

OTHOCHT. CABHIH YpOBHCil, Cruit-opGuranshoe Pacutenaey
1L pacluenientie KplcTaammy, noss. Bu6a. 30. ~ C. o,

e P A

Ha |
He
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88: 43551q CW copper(Cu 11) laser in a hollow anode-cathode!
discharge. Rozsa, K.; Janossy, M;; Scillag, L B;gouo%e
(Cent. Res. Inst. Phys., Budapest, Hung). Opt. Comm'un'
1977, 23(2), 162-1 (Eng). Continuous-wave laser operation onl

_near IR transitions of Cu 11 was investigated in a high voltage'

hollow cathode discharge tube of 19 ¢m active length. The hi th!
voltage was obtained by a special anode system placed inside th (
cathode. Threshold current for the strongest 7808 A laser | i
was 0.4 A. At a discharge current of 2.4 A a multiline out ntl
power of 30 mW was obtained on 6 transitions bem{?“!
7404-7896 A. e en
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/)8,&558. H3mepenune a6COMIOTHBIX 3acesIeHHOCTEH BO3-
yIK/eHHbIX COCTOSIHHI aTOMOB MEAM B CHJBHOTOYHOM pa3-
/pane c MONbIM KaTOMOM. Cyxanona I. B, CeMeHO-
Ba O. I. «M3s. Buicur. yueG. sapeacunit. ®Pusnkar, 1977,

Ne 2, 35—40

j%l&({ Onpenesensl a6c. 3aceeHHOCTH 22 BO30YXACHHHIX CO-
*» crosinnit atomoB Cu B nia3Me moJioro KaTtoja B IIHPOKOM
MHTEpBaje Pa3pslHLIX TOKOB (0,06—1,2 a) ¢ xatomamu
pas3jHyHOl JUTHHE (2, 5, 10 cm). IMoaTBepxkAeH pamee 06-

Hapy KeHHbI BHIBOA, UTO 3aCCJICHHOCTH CMCIICHHBIX COCTOSI-

Jmit mean Ha 1—2 mopsika BLILUC 3aCCJICHHOCTH OGBIMHBIX
COCTOSIHHI € MPHONH3HTENLHO PaBHLIMH SHEPTHAMH BO30Y:K-
penist. C POCTOM TOKa pasfiyue B 33CeJCHHOCTSAX OGbIy-

MbIX M CMCIICHHBIX COCTOSIHHIT Mesn yMeHbluaeTcst.  3ace-

JleHHe CMELICHHBIX COCTOSHHL B OCHOBHOM MPOHCXOIUT 32

oz cyeT MPOIECCOB PEKOMOHHAUHH HOHOB Cu B Meractabuip-
(/)‘ //’Ff" ppix cocrosnusix 3D H 1D, o6pa3yeMblX B pe3yabTare me-

pexoaos C BCPXHHX ypOBHEH HenocpeACTBCHHO HIH yepes

s Zr TPOMEIK. COCTOSIHISL.




31243. = TaGnuupl CNEKTPAABHBIX JHHHI Cu, manyuyac-
&¢ MpIx nmonwim katonom. Caroli S, MilaZro<G., yBe.]
nincasa M, Alvarez-Herrero C, Hollow-cathode’
emission spectral tables of Cu. «Opt. pura y apl.», 1978,
11, Ne 1, 19—28 (anr.., pes. nen.) '\

Ilpn Tex e skenepum. ycnosusax (cM. peg. 311242) w/_

//?/'/;2—[[/'4 ¢ MOLULNL HCCTC0BaNHs cnekTpoB Cu.
7 > @ - g
é‘ffcffﬂﬁ/ﬂ. llts sty

—— -

2SN




fz £ N 92: 85308d Hollow cathode emission spectral tables of
copper. Caroli, S.; Milazzo, G.; Benincasa, M.; Alvarez-Herrero,
C. (Spain). Opt. Pura Apl. 1978, 11(1), 19-28 (Eng).
Hollow-cathode emission spectra of Cu were photographed in
the range 200-430 nm to prep. an atlas. An Eagle-mounting
spectrograph equipped with a hollow-cathode lamp and a
conc¢ave grating was em loyed.  The discharge occurred at 100
mA and V = 250V under an atm. of purified ‘He at ~12 torr.
¢/ The concave grating used in the range 200-300 nm had 2400
}/7 Yp BIOVES per mm, whereas from 300 to 430 nm another grating was
i chosen having 1200 groves. per mm. The final prints show a
&'/::e// 7 dispersion varying between 0.724 nm.cm” at 200 nm, and 0.732
> nm.cm-1 at 430 nm. Both 3 and 9 h exposure imes were chosen
wWltzes so that the final tables present stripes with less and more intense
+  gpectral lines. Times >9 h were not necessary since no new lines
were found. ~The spectral tables thus arranged will furnish g
useful tool for the identification of hollow-cathode emitted

spectra. . . . B

CA 1980 4 /0




/é£« 90: 770443f A pscudopotential calculation of the bonding

of copper In copper dimer and cuprouy chloride.: Dixon, R
Univ. Bristol, l!fis'tol:
(Eng).  Ab initio

N.;

LA A9 GO /4

Robertson, 1. L.

/:_ ) Engl). Mal, Phys. 1978,

Y74 / pseudopotential calens. were performed for Cuz and CyC) mols
The results are similar to those of all-¢ iy
expt. The role played by Cu 3d orbit
detd. Both SCF and CI wave functions were used, enabling th
cffelc_lslof core-core overlap on the core-core interaction to bﬁ
studied. ; )

(Sch. Chem.,
36(4), 1099-112

lectron calena. apd of
als in bond formation was

7878
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[KC 10 1281. OnpepeneHne METOAOM aATOMHOf aGcopbumnon

HOM CMEKTPOCKOMHH OTHOCHTEJbHBIX CHJ OCUHINSATOPOR
pe-

30HaHCHbLIX JHHHH mMeaH. Hannafor -
nald D. C. Determination of relative oséglaﬁ)é’r s‘n:ngt?,

of the copper resonance lines by atomic absorption spectl

- ~  roscopy. «J. Phys.», 1978, B11, Ne 7, 117
Zy 4 Y i = D 7_‘1191 4
T2 A SEECT - ITyreM aTOMHBIX aGCOPOIHOHHLIX H3Mepemiit uan(inm')ll
Coces oT JaMmmbl- ¢ nojbM Cu-KaToaoM HCCJACAOBaNBL OTYHemmk
7 CHJ/IbL OCLUITJIITOPOB OAHHHAAUATH PE30HAHCHBIX mnmﬂoc(ljml
ul

Llr) tret L F BO3GYK/AeHIbIC .yPOBIHH KOTODPLIX TpIiaiies !
t&/&“// T 3d%s4p, 3d°4p u 3d‘°5p..1'13.\xepelnx‘;{xagbll(r?:'(g:le?;pa.
ek o

Y4ETOM PA3JIUHII CBCPXTOHKOI CTPYKTYpH Junuii. By
nosMyuenbl HAjACKHBLIC — 3HAUCHHS IS JIHHII QOCPBMQ
236,3 uM. Baarojapst HCKJIIOUHTCIALHO WIHPOKOMY 3 24 y
cun ocunanstopos (f—~0,0001—0,4) Cu siBaseres };ToepBan
aJMbHO TPHTOJHLIM 3JEMCHTOM sl HCNOMB30Bakis BTCmm.
cTBe BHYTPCHNETO' CTAHAApPTa B XHMHY. anajusax Kayg. |
JSUIOLICFO ONPCACAATH KOHIU-HIO aTOMOB Mean B Go
HHTCPBAJC NJOTHOCTEI. Bu6a. 45. JIbllioy

X JOHREN O
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12 B175. CnekTpbl noraowenus aTomon 6J|arop011nux
‘MeTannos g MOJEKyNSpHEIX MaTpuuax. Abe chu].
ze W, Kolb D. M. Absorption spectra of noble meta]
atoms isolated in molecular matrices.  «Chem Phys
Lett.», 1979, 60, Ne 2, 208—211 (anrar) ¥.

Hamepenu 3/ICKTPOHHBE CNEeKTpbI TIorJI0 ey s (3,6—
55 38) atomoB Cu, Ag u_Au p 18 MOJIEK. Matpyy,
H, D, u CH,. rmm%w conocTan :
JIHT. 7 3THX XKe aTomop

B TB. Marpyy,
MHEPTHLIX rasos. B Monek. marpumax o CpaBuenyy
MAaTPHUAMH HHEPTHBIX rasop oGuapy)«eno : HCOGM!{HO
GosbIIOe pacliensiente aToMHOro YPOBHST nP3;, g Kpiier
nozie. Tloka3ano, urto B CHj-Matpuue auanorrmro,Nq-MaT:_
PHLE aTOMBl 3aHHMAalOT 1BAa DA3JHYHHIX Mecra B Kpiep
pewrerke, a B Hz, D; u N, matpuuax CylwecTByer TOapk,y

- OlIHO CTabHJbHOE MNOJOKCHHE, O6cyx nenst OTAC b1y,
pa3sinyHs, obHapyXeHHHe B cnektpax H, u D, Marpyy \

O. T. Tapkyp, \
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91: )‘H‘.!l.’ « ‘T'he normal '.;)Lclr.\! (nu:, uvlll\' mcuaurcn‘;nts,
on liguid copper.  Dokko, Won; Lautista, Renato Go (De
Chem. I n., towa State Um\ » Amh, 1A 50011 USA). Melnrl

/ I '.), 10B(3), 460-3  (Eng). The normal spectral

i ' 1. Cuoway d(ld as a const. ean = 0112 4 0,005 at
Loz 0615 poin the temp, range 1376 1687 K. The e values of
tiq. (‘uowith craphite crucibles (1376-1681 K) nnd Ta crucibley
(L 1o 1) averagzed 01108 4 00047 and 01123 00009
reub. Several pree autions were tuken to minimize errors,

C.A. 7578 2 w2
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iy 21 B176.  PakToput PpaHKa — KoHmOHa, T-UCHTPOH K
- 1/.; \§l HCTHHHBIE TOTEHUHAJbHbBIE KPHBBIE KOMOHHHDYIOx o
;Tommﬁ B'Z,+—X'Zg+t-nepexona  moackyam “CCS.
Cmupnon A. I, Kysbmenko H. E, Kys =
*f-* koB lO. §I. «OntHka u cnexTpockomusy, 1979, 47 1\%”2-
261—265 T

Merozom PKP B Bapuante Kieitna — Ianxenma BIle
PaccUHTaHH MNOTEHUHaJblHHe KpHBHE B!Y, + y szggf’c"ff

.. A
I i i fret crosinui, GpakTopn Ppanka — Kongona u r-uenr OH,
% Ip(./{l/, B'Z,+t—X'Zg+ snekTpoHHoro nepexoga (v'=0p—](l)ualvlrl;'m

i 3 o . 63,
/./’r"c‘/%d@ 0—17) Monekyawr ®3Cu,. o ... Peaioye J
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[ZL‘ /9-1: 55014d The influence of a rare-gas matrix on the
clectronic levels of isolated ators. Forstmuann, Franl: |
Ossicini, Stefano (Inst. Theor. l’cstkocrpcr!whys., Freie Univ,
Berlin, 1000 Berlin, 33 Fed. Rep. Ger.). . Chem, Phys. 1930,
73(12), 5997-6002 (Eng). A pseudopotential model is sugrestod
for the calen. of the matrix perturbation on the spectra of
isolated atoms. The caled. shifts of the ground state and of the

#‘L excited state have different signs. Tke energy of the outer
electron of the isolated atom is lowered in the substitutional site.
A Dblue shift for the P < S absorption lines of the right -
magnitude is caled. for Cu, Ag, and Au atoms on substitutional

[’ sites in Ar, Kr, and Xe matrixes,
/u:W S L A S it A hmau ket
L waitugt '
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- 11 1223.  Cnektp  norsowennss Cy | Mexnay 1570 y -

éz(/ L 2500 A. Absorption spectrum of Cu ] between 1570 A and

500 A. Longmire M. S, Brown C. M, Gin-

\)\ier M. L. «J. Opt. Soc. Amer.», 1980, 70, Ne 4, 423—499

{aur.a.) !

“" Bo BTODOM U TDPETbeM MOPSIAKAX BAaKYYMHOro CMeKTpo-

rpada HOpMaJbHOrO MajeHHs C pelleTKoj pannycom 6,65

npu o6paTHON JHHeiTHOIT AHCIEPCHH COOTBETCTBEHHO (,69 It

0,41 A/MM nsyuen CnexkTp norJyowennst Cul p o6aacTy

‘7‘ g’ 1570—2500 A. C meonpenenentocTbio t(0,002—0.004) A
AN PE3KHX OJHHOYHBIX JIHHHII H3MepeHo u KaIaccHpiupg.

BaHO OKoJI0 170 crmeKTpaabHLIX JHHHIL l/IneHTHq)HLlHPOBaHb[

JHHHH pa3peuIeHHblX JAHIOJbHBIX NEepexXonoB  3d'V4s2g__
3d"°np*P (n=5-=-57), 3d%4s22D—3d\opnp 2p (n=6+17) "
yB8d%4s? 2D—3d'nf °F (n=5,8), saektpuueckiux KBaapynony.
nepexonoB 3d'%4s 28—3d'%nd 2D (n=4-+-8), 4 Takike
/ﬁhpeu{elmux nepexosioB 3d'%4s 2S—3410s 28 (n=20+41)_

Hailnen rakxe psix  nepexoxon ¢ ypoBHeit 3d'V4s2g

3d°4s?2D Ha B03GyxIeHHbIe TepMbl, 0603HaueHHble B npex.

HHX H3MEpeHHfX KaK w, X, Yy u 2z Boaee TOYHOe SIlaqeﬂne
¢' /?/ﬂ HOHH3aLHOHHOrO motenunansa Cul cocrasasier 62 317,44+
P 77 =00 cu-'. Bugx. 14. A. H. Psgyep




/98¢,

&0 , 93:57218b Absorption spectrum of .copper(Cu 1) between
/1570 A and 2500 A. ‘Longmire, M. S.; Brown, C. M.; Ginter, M,
L. (Dep. Phé's. Astron., West, Kentucky Univ., Bowling Green -
KY 42101 USA).. J..Opt. Soc. Am. 1980, 70(4), 423-9 (Eng)’
The highfdisfgcrsmn abﬁorppxoq spectrum of Cu I is reported for
“the 1570-2500 A re. ‘on. - Observations include the eclee. dim;}e
“allowed transitions 3d: 428-8dWnpN (n = §-57}, 3d*s2D-3d1n 2

’ (= 6-17) and 3dMs2=D=-8dWn 20 (n = §5,8), the elec. quadrupole
( (y ;\\llm\'ml transitions 3d0ds2:8-3dond) (n = 4-8), and Iu,e

forbidden transitions 3d04s25-3dWns?S (n.= 20-41). " A no. of
transitions from 30428 and 8d™Ms2D to levels assoed. with
excited terms previously (.icm;.:nuto(l w, x, v and- 2 are alsg
reported. An improved lonization potential for Cu 1is 62,317.44
4 010 em-l B e v
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\ 12 1283. Pacwupennsii anaans CulV: obaacts aaun
Ldoan 700—1200 A. Extended analysis of Cu IV: the wa.
- velength region 700—1200 A. Meinders E, Uij-
ylings P. «Physica», 1980, BC100, Ne 3, = 389—403

aHTJI.

( Ocuzzmeuue 6,65-M BaKyyMmHOro crnekrtporpada HopM. na-
feilisl H3JyuCHls rojorpadud, pewerkoil ¢ 2400 wrpuy/
/MM, o6uanatoueit Gosiplicit 3 (PeKTHBHOCTBIO B KOPOTKO-
BOJI. OOJMACTH, ueM TPH TpexHHX HccaexoBanuax Culy
(«Physica», 1976 84C, 117), no3soauJ0 PacUMPHTL ayg-.
u3 astoro cmekrpa. OmyOJiKoBaHa KjaaccHOHKAlHA 974
smmit Cu 1V B oGaacti 750—1275 A, Psn Jmuuit npunan.
*AICHKHT TepeXoaM MEKLY H3BCCTHEIMH YPOBHAMH KOH(y.
.rvpauuit 3d’4p n 3d’4s. Onuaxo GoJbluasi HacTb mmmﬂ

SR/ A O




+ (637) COOTBE.CTBYET HOBOIY xnaccn(;mxaunu nepexoa0B.
3d’5s—3d4p u (3d74d + 3d%4s?)—3d'4p, B pesyJabraTe
naiineno 27 yponneii Kougurypaiin 3d’5s u 113— (3d74d +
+3d%4s?). Corsiacio HoBpiM H3MEPEHHSAM JJTHH BOJH Npex-
MHC 3uavennst swepruit yposmeii KOHOurypanuit 3d’4s u
3d'4p caenyer YMCHBIIHTL  COOTBETCTBEHHO Ha 1,7
0,3 cu-1, Huentndukauns sunommena ¢ nomoumsio noJy-
SMIHDIY. pacueToB aHeprujt YPOBHEit H HHTEHCHBHOCTef
JHHLH, TIONyYeHHLIX B NPOMEXK. CBSI3H ¢ NOMOMIBIO noJay-
OMIHDHYECKHX BOMH. (-1, DKCTpanoasiuHeil KBaHTOBOro
Aedekra BroaL cepun 3d’ns (n=4--5) monyueno caenyio-.
lee 3navenne notennmana momusaumm Cu IV : 462 800+

400 cMm—!, A. H. Ps6ues
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3b20 . Ipumenenue KBaHTOBOMEXaHHYECKHX |

acye-

TOB K MOJNEKYJaM, COAepKauium Tﬂﬂm
T0B. Apports au calcul quantn&qﬁt‘n’a‘:mr\(m
nant des atomes lourds. Pelissier Michel. Thise
doct. etat chim. quantique. Univ. Paul Sabatier Toulouse,
1980. Var. pag., ill. (¢pp.) ‘ ‘
MeTox nceBromOTCHUKANA C Y4YeToy PCIATHBHCTCKIY mig-

i
NpaBOK M KOH(Hrypaw. B3aHMONENCTBHS NpiMencir K pac-:

UCTy aToMa H_JBYXATOMHOI MOJCKY MCAH B BaJenr-|
Q¥a H ~AByXaTOME
a%m HOM TIpHOJHIKEHHH, D T p'\

X'/gj.g/ g/ A/kg
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1 97: 100877n Study of the mcan lifetime of some copper
and neon atomic lines. Abd El-Rahman, A. N.; Abdalla, M|
H.; El Ghandour, M. A. (Fac. Sci.,, Zagazig Univ., Zagazig,i
Egypt). Egypt. J. Phys. 1980 (Pub. 1981). 11(2), 79-82, 1 plate'
(Eng). The mean lifetime (7) of 2 at. Cu lines and 9 at. Ne liney'
was detd. using a hollow cathode lamp. The lamp was fed by|
rectangular pulses of duration 106 8 with repetition 10 cps. The'
measured (-} was within the range of microseconds. The effects
O of the suy:ply current on (r) as a major factor of perturbation|

was studicd. A variety of sources or even a variety of excitation |

conditions of the same source lead to different values-ot (). |

Ol o

oA 1982, 9T m/2
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4 J1416.  MccaepoBaHMe CPEHCTO  BPEMEHH JKH3HHM je-|
KOTOPBIX ATOMHBIX JuHMA MeaM M HeoHa. Study of thel
mean life-time of some copper and neon atomic lines,!
Abdel Rahman A. N, Abdallah M. H, Chan.|
dour M. A. El «Egypt. J. Phys., 1980 (1981), 11,
Ne 2, 79—82 (amra.; pes. apaG.)

Ompegenenst cpexnne Bpemena usun 2 aummit Cu y
9 summit Ne C NMOMOWLIO JAMILL  C TOJBIM  KaTonoy
(JIMIK). Mearas JIIIK, nanomnennast No, BoaGyixaaercs
SJIEKTPHY. MMIYJbCAMH TPAMOYrOIbHON BOPMH  mautens.
moctbio 10~6 ¢ ¢ wacroroit mosropenns 104 [y, Hanyuae.-
MBIl CBeT ITocJie MOHOXPOMAaTOpa PerHCTpHpyeTes boroyw-
HOXHTeJeM I Jajee ocummiorpapoM. dopMa cursana g
ero okpate (Qukcnpyercst (oroxamepoit. Bpems ixuapy
ompejeseHo MO 3aBUCHMOCTH HHTEHCHBHOCTH 3TOTO CHriia-
Ja ot BpeMent. HecaenoBano BaHsHHE HA BpeMms skuspy
ocHoBHOro (hakTopa — TOKa pa3psaa. [Iloxasaio, uto cye-
HA HCTOUNHKA WIH JAXKC H3MEHCHIC YCIOBHI BO3Gyuje-
HHS B TOM K€ HCTOWHHKE NPHBOIMT K PAa3JHUHBIM 3Haye.
HHAM CPEGIHETo BPEMEHH JKH3HH. ~T. U Bexon‘

4
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© 96: 60070q Coulomb approximation calculations of transition'
probabilities in the transition array 3d*4d-3d%*f in copper(l+).,’
Goldsmith, S.; Boxman, R. L. (Dep. Phys. Astron., Tel-Aviv'

Univ., Tel Aviv-Jaffa, Israel). J. Phys. B 1981, 14(17), 3031-6'

(Eng). The Coulomb approxn. was used to calc. abs. transition!
probabilities of the spectral lines in the transition array)
3dv4d-3d%f of Cut. The line strengths of the relevant apectruyl;

/) transitions were calcd. in an intermediate coupling scheme based |
on a parametric study of the corresponding electron configurations i
Transition probabilities of 43 lines which are grester than 107 .-l".

are given. . |

)

C.A- 1582, 96,v 8
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5 1442.  Bupumble n Y®-cnekrpu aromos Cu, uao.nu-’
POBAHHLIX B PasaMYHBIX MaTpuuax. The UV-visible spe-/
tra of copper atoms isolated in various matrices, Mo -

skovits M, Hulse J. E. «J. Phys. Chem.», 1981, 85,
Ne 20, 2904—2912 (aura.) i . ' . !
- B Buanmoit u Y®P-o6nacrax TIOJIYYeHB CNeKTPH TOorJg-

W // wenns atomMoB Cu, H30/MDOBAHHHX B TBEDAHIX “MaTpMax

. (B aprowe;—a30Te It Pa3IYHBEIX aJIKaHaxX): npu T-pe. 19 K.
-Tpunmetias 'cTpykTypa nepexonos 2S—2P ornecena K au-!
naMiy. apdexry fna—Teanepa B KyGOOKTa’ApHy. Moue. .
Kyhie Thna skciniexca Culryp (cusmerpus Op). Huren.|
CHBHOC norJoulexne B o6racti ~206 HM - npunicano ne-|
pexoay B cocrosiune (3d!°5p)2P KOTOpOe siBasieTcs mep. |
BHIM UJICHOM pHAGEproscKoil  cepH. .Co-ornercmyxomnm
‘TCPM CABHHYT B CTOPONY MAaNLIX 3HAYCHHI mOMHO allep-'
THH BCTCACTBHE B3aHMOJICHCTBHS € 30HON NPOBOAMMOCTH|
matpHubl. OGcyxkaeHa OTHOCHT. 3((heKTHBHOCTD H30AMHK !
atomos Cu B pasmuunnx Matpuuax. Bu6a. 38 M T.|

b /950 18 NS R
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95: 141058y The UV-visible spectra of ¢ : :
in various matrixes. 4Moskovil:s M?'Of}‘i::ﬁgef)agmﬂ isolateqd |
Coll., Univ. Toronto, TdTonto, an. 3 1/ ) (Erindale
C)(/L /4 v Célem.. 1981,  85(20), 2904-12 (Eng). The UV Pi}gs.
/2 absorption spectra of Cu atoms isolated in solid alka isibls
matrixes are presented. The triplet structure of th n(; and N,
absorption is attributed to a dynamic Jahn-Teller ef?‘ P « 13
cubooctahedral (Oa), exciplex-like CuAriz local ect in the
explains the triplet structure as well as its tem demol. This
ghe rare-gas matrixes. The behavior of this tgfnldence.in
Cf Ll s If; increasing chain length mimics that obsd. for Cu ip et with
, increasing temp. This is attributed to an incren Ar with
‘{ e Y 4 Jahn-Teller stabilization energy resulting from a ase in the
LT interaction between the Cu atom and the alkene car§°“spem.ﬁe
become increasingly more tightly packed about theorés which
increasing alkane chain length. " A ground-state static di U with
is unlikely as a contributor to the triplet structure lsstortlon
@ [ s b impuriat by, s producg e B
ethane whic ter anneali 9
structure. ' ' nealing, adopts a noncubje

e A 987 95 16
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! 95: 123386z Radiation lifetimes of excited states

atoms and ions. Osherovich, A. L.; Plekhotkina, G. L‘.J;f 8{)‘1)51(:1“
V. R: (USSR). Opt. Spcktrosk. 1981, 50(6), 1046-9 (Russ).
The radiation lifetimes of excited states of Cu atoms ang jons
were measured with the use of a multichannel method of delayed
coincidence with intersecting at. and electron beams,

'
|

sid -1

CH. 198/, 95 W 1Y.
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4 1384.  MyuxoBo-niexounas CNEKTPOCKONHSA H303/1eK-
TPOHHBIX nocaenosateavnocreit Cul u Zn |, Beam-foil
spectroscopy of the Cu I and Zn I isoelectronic sequen-!
ces. Pinnington E. H,, Bahr J. L, Irwin D.J.G.,
Kernahan J. A. «Nucl Instrum. and Meth, Phys.i
Res.», 1982, 202, Ne 1—2: Fast Ion Beam Spectrosc. |
Proc. 6 Int. Coni. Québec, Aug. 17—20, 1981, 67—71 Dis-;
cuss., 71 (aurus.) i

Kpatkuit 0630p paGor mno Ty4KOBO-NICHOMNO} creKTpo-!
CKONHH, TPOBOAHMBIX B YHHBEpCHTETe IuTaTa AnnGepral
(Kanana). O6cysxaenst HCC/ICNIOBAHHS SHEPIETHY. CTPyK-
TYPBl H BPEMEHH JKH3HH B HOHAX H303JICKTPOHHBIX nocJe-'
aosareabuocreit Cu I u _Zn I snementon Ge, As u Se.:
Haiiznenno 8 mnoBwix yposheli B mnome AsV &t 2—B SeV.
OGcy:kzaena HageRHOCTD HACHTHQHKauHH TepMa 4s4d!D g
HOHaX 1H303JICKTPONHON mocaenoBaTeabiocTH Zn I, p pe-.
3yJbTaTe 4ero AaHO MNpeABapHTENbHOE OTOKACCTBJICHHE |
sroro yposus B Se V._IIpnsenenst Bpemena xusmn ypos. |

D /283 /8, NY.



neit 4p,4d u 5s B Ge IV—Se VI, npuuem pesyabTaThl A
ypoBeit 4p NOJyYeHbl C SIBHBIM YUETOM 3KCHEPHM. HHGpOp-
MauHH O KacKaiHblX mepexomax 4s—4p, 4p—5s u 4p—
4d. Cunbl OCHMWNIATOPOB MYJABTHILIETOB, MOJMYYEHHBIE AJS -
nepexopa 4s—4p, HaXOAATCS B XOPOLIEM COTJAaCHH C
TEOpPEeTHY. mnpeicKa3aHusMi. IIpuBefleHBl TaKXKe BpemeHa
JKH3HH Aas1 ypoBHeit 4s4p'P°, 4p?'D, 4s4d'D, u 4s5slS,.
B nouax GelIll—SeV ¢ yuerom BkJaja KackaaHbX mepe-
¥OIOB B AaHHBC IJIs1 HHKHero ypoBHs 4s4p'PO, Cornacue’
C TEOPeTHU. 3HAYeHHAMH yaoBJjerBoputessHo aas Ge III,
i As IV, HO A/ BBHICOKHX HYJIEHOB cepHil Teoperuy. 3Ha-
YCHHSl CHJI OCHHJJIITOPOB 3HAUHTEJbHO GOJbLIE 3JKCHEpH-
‘MeHTaJbHBIX. OGCYK/[AeHbl BO3MOXHBIE NPHYHHLL  3TOroO
paccornacoBanusi. Buba. 27. A, H. Ps6ues,
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5 J1556. - POTOIMHCCHOHHBIC KICAEAOBAHNS M30IMPOBAH-
HBLIX B MaTpHIC aTOMOB M kaacTepos meau. Photoemission
study  of matrix isolated Cu atoms and clusters.:
SchmeiBer D, Jacobi K, Kolb D. M. «J. Chem..
Phys.», 1981, 75, Ne 11, 5300—5304 (aura.)
. Uccneponanst ‘He I- n He II-dorosnexTpounbic cnekTpht
aTOMOB M KJacTepoB Mem, H3oaHpoBaHubix B Ar-, Kr- u
Xe-matpunax npu T1-pe 7K. Ias atomos Cu Bo Bcex Ma- |
TpHUAX Ha6aioAanach SMHCCHA C YPOBHE d C MIRCHMYMOM |
pa ~5,1 3B Hixe Ep, YTO COOTBETCTBYET PEJIAKCALHOHHO- |
MY CABHTY IJsi KOHeuloro coctosinns 3d%s' okoao 1,3 sB
o CpaBHEHHIO C rasoBoii (pasoit. ITonoxenne MaxkcHMyMma
SMHCCHOHHOI d-Tosiockl k.1acTepo Cu He 3aBHCEJNO OT COp- |
Ta MHEPTHOIO Trasa I HMEJO 3HAueHHe, npoucmyrotmoe’
MEZKAY SHEPIHSAMH MOJIOC OAHHOYHEIX aTOMOB H o6beMubIX |
yactuit. Tlocaeance, MO MHEHHIO aBTOPOB, YKa3biBACT HA TO, |

@) L (e
&b 1987, /8 NS



yTO pasiuune smepruii d-mosoc KaacTepoB # OOBEMHBIX Ha- |
CTHIL MM COXpaMsieTcst JJis KJIacTepos C HHCJIOM aTOMOB
Cu, 3HauyHTEJIbHO OOJBILNM, YeM STO caejpyeT H3 TEOpeTHY.
pacueros. Haiinero, uTo np-ypoBHH ‘aTOMOB HHEPTHBIX ra-’
30B MaTpPHUBI HCNLITLIBAIOT 3aMEeTHOE BJHSIHHE CO CTOPOHHI
kaacrepos Cu, 4TO NPHBOAHT K CTeKTpaM, XapaKTepHBIM |
ans (pH3HUYCCKHX afcopGHPOBAHHEIX ~ HHEPTHEIX rasos. |
Buba. 16. C. Jlutke |
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97: 153351t Determination of radiative lifetime of lower
resonance states of atoms of the copper subgroup (Cu 1, Ag!
1, Au 1), Buléulov, N. N,; Gorshkov, V. N.; Osherovich, A, Lo |
Plokhotkina, G. L. (USSR). . Opt. Spektrosk, - 1982, 53(3)'1
405-10 (Russ). The lifetime of 6 lower resonance Jevelg of Cur,
Ag 1 and Au 1 were measured with correction for the effect of,
capture radiation in the finite vol. of a directed beam, 17'q!
‘obtained resulta were compared with radiative times In the!
conditions of almost full absences of capture radiation,

@& /49/‘4“
C 41982, 3 n /g
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Hekorcpbie BpeMENa  Ku3nm u BeposTHOCTH
'nepexonos B Cul. Some lifetimes and transition proba-
bilities in CU{T). Kono Akihiro, Hattori Shuzo,
«J. Quant. Spectrosc. and Radiat. Transfers, 1982, 28,
Ne 5, 383—387 (anm.) -
MerozoM 3amepKaHHBIX COBMaZCHHIT TIPH  HMOYJAbCHOM
3JICKTPOHHOM BO30yxacHHit mapos Cu 1o JumuaM B 06ia-
ctH 2440—3200 A u3MepeHH BpeMeHa JKH3Hn 7 YPOBHeit
woudurypauun 3d%sd4p Cul. Haa ompexenemis BeposT-
HOCTell nepexofoB B Kompurypaulm 3d~"4_s2 H 3d'%s yaye-
PeHbI OTHOLICHHA MHTCHCHBHOCTEl JIIHII, Haunuamomzes
Ha ONHOM M TOM e BCPXHEM YPOBHC, 33 HCK/IOYeHioy
MECKOMBKHX  caabbix Jmiil. Onpexeeniisle sepostHocry
TICPEXOJI0B HMCIOT 3HAUENHsi,  MEHbUINE, WeM OHH Gpuny
HaiftACHbl B TIPeXHHX 3KcnepwMentax. OTmmuie or npex-
HHX 311QYCHHIL COCTABJSCT MeHee MIBYX Pas, 3a HCK/ioye.
HHEM Heckonbkux cayyaes. Tlockonbky BO30Y:KIeHHe ma.
poB Cu ocyuiectanero 8 Ar Kak GydepHow Tase, maiigeny
TAKIKC CEUCHHS YAApPHOTO  TywlcHHss Ar  yposmeii Cy
4S4p2F7/2,-4D3/2 " 4Ds/2. Buba, ]9 __-MP_f_lﬁucB

Y
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1 97: 226248D Some lifetimes and transition probabilities ;
copper(Cu 1). Kono, Akihiro; Hattori, Shuzo p(Dep. E’lletéfrsorlxn
Nagoya Univ., Nugoya, Japan 464). . Quant. Spectrose. Radiat.
Transfer 1982, 28(5), 383-7 (Eng). Radiative lifetimes of 7
levels in the Cu 1 3d? 4s4p confi uration were measured using a
delayed coincidence technique; Cu vapor was excited in an Ar
buffer gas and cross sections for collisional destruction of Cy
ievels by Ar were also obtained. Transition probabilities of the
3 lines originating from these levels were detd. using the measured
)4,”7 . fifeimes and hranching ratios, e e e il
/

- O
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I 96: 225780m Lifetimes and transition probabilit i
- copper(Cu 11). Kono, Akihiro; Hattori, Shuzo (Dep. Eleic?lsm:\n
Nagoya Univ., Nagoya, Japan 464). J. Opt. Soc. Am. 1983
72(5), 601-5 (Eng). Radiative lifetimes of some of the levels ;;\'
the Cu_ 11 3d*ip and 3d*s configurations were measured to
accuracies of 10-20% by using a delayed-coincidence technique
Relative line strengths for the 3d%4s-3d°p and 3d®4p-3dvss
arrays were detd. both theor. and exptl. The theor. lin;

./’ strengths were based on intermediate—coupling calens., and the

&( 7 /982

exptl. ones were based on branching-ratio measurements a
J-file sum rule. Good agreement between the 2 sets of l:gl::};g
was obtained; agreement was more satisfactory for the 4s-4
array than for the 4p-5s array. The exptl. line strengths ;vcre

estd. to be accurate to 10% for the 4s-4p array and to 3

the 4p-5s a}:ray. l’Il‘ransition }?robabilities were ode(t);z’ {?ri
normalizing the exptl. line strengths to an abs. scale b ing |
measured lifetimes. _ e st,'?g,‘_h"fj

C.A. 1982, 96 26
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[é{ // 11°770409. Bpemena u3un u BEPOSITHOCTH NEPEXOMOB B

CuIl. Lifetimes and transition probabilities in Cull.

Kono Akihiro, Hattori Shuzo. «J. Opt. Soc.

Amer.», 1982, 72, Ne 5, 601—605 (anr.1.) ‘

MetogoM 3ajcpKauibIX  COBMNANCHHIT NMPH HMIYJbCHOM

3JeKTPHY. BO3CYKACHHH MapoB MeAH B JaMIe NOJOro Ka-

Toga ¢ norpewnoctoio 10—20% u3aMepensl pamnauuonnse

BpemeHa JKH3HH UYETHIpeX ypoBHeii Kouburypaumn -3d%p

i onuoro yposHs 3d%s!'Dz Kak sxcnepHMeHTambHo, Tak

'Z" 0 e//l/( ) 1 TCOPETHYCCKH OMPENCTEHL OTHOCHT. CILIEL OCUILLIATOOB
; (R nepexopos 3d°4s—3d%p n 3d%p—3d°5s. Teoperny. cunm
. 'D/ OCUMJIITOPOB MOJYYCHEl B TNpPOMCXK. CBSI3H ¢ BOJH,
/u’ EM/’/ / G-UHAMH, HafZCHHBIMH MOJYSMIHPIY. MCTOAOM MO H3BeCT-
HLIM YPOBHAM SHEpriH. ODKCNEPHM. CIUIBl OCWILIIATOPOB

L onpefesennl € TOMOWbIO H3MEPEHHil K03d.  BeTBacHus
H3JYYCHHST H NpPaBHJIa CYMM JJs YPOBHeil C OAHHM r/aB-

upM kBantobiM uncaom J. IMonyueno xopouree coraacie!

’2 /Z ‘pacueTa H SKCMCPHMEHTa, NpHUEM Jyullee AJs nepexonogp

Qy . /.ﬁé' / / 4s—4p, yem nas 4p—S5s. OnpeneleHbl Takxke aGe. Bepost-
HOCTH NEpexXoioB NyTeM HOPMAaJH3AaUMH  3KCHEPHM.  Ccun

A/ // JuHKIT B a6c. IWKajde ¢ HCMOJb30BaHHEM H3MEPCHHBLIX npc-l
MeH Kusnu. Buba. 14. . A. H. Ps6ues
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112 1036. IHongpu3auus OCTOBA, peEJAKCAUHA H PeaSiTH-|

cTckue 9((GEKTH B MNEPBbIX_HOHH3AUMOHHLIX NOTEHIUHA-
7ax AJs HEKOTOPbLIX CHCTEM B H303JEKTPOHHBIX NOC.ef0-
pateabhoctsix Cu, Ag u Au. Core polarization, relaxa-
ion, and relafivistic effects 1ithe first ionization poten-
Qials for some systems in Cu, Ag, and Au isoclectronic

;. sequences. Migdalek J, Baylis W. E. «Can. J,
) Phys.», 1982, 60, Ne 9, 1317—1322 (anrn; pes. ¢p.) |

47
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16 B142. * Cnektpockonis (ayopecueHUHH | doTonpo-
meccst Cu n Cuz B MaTpHUAX HHEPTHBIX rasos., Ozinl
GeoTirey A, Mitchell Steven A,° Garcia-
Prieto J. Fluorescence spectroscopy and photoproces.|
ses of Cu and Cu, in rare gas matrices. <J. Phys|
Chem.», 1982, 86, Ne 4, 473—479 (auru.) ! :

B Y®- u Buaumoil 06AacTH HCCIELOBANE! CHCKTPLI no-|
\f.'lomemm, BO306Yy:KACHHA H pyopecUeHIHH aTOMOB H Mo-
W JieKya MeJH H30JHPOBAHHLIX B Ar, Kr u Xe wmatpuuax
B cnektpe MOrJoLIeHHs Ha6MIOAAMHCh ATOMHBIE JIHHHH B
o6nacth  ~300 um (mepexoant (4p)2P,,2_3,2_(4s)23)‘=,

~240 M u ~215 um, pax nonoc Cuz B obJaacTH 2901

-420 M. B crexkTpe HCIyCKaHHs aTOMOB IIpH B036Y K ACHHH|

‘g B obaacTH 2p_ 2GS pepexoja HAOJIOAAHCh JHHHH OTHe-
CeHnble K  3amnpeuleHHOMY — MEpexony 2D3/2,5/5—2S ) o

(740 u 870 um). B crekTpax HCMyCKaHH:A Cu, nabmona-|

JHCb JBE CHCTEMBI [M0JI0C  CBf3aHHBIC * C A—X u B-—X!

X. /982 [9,.x /6.




nepexogamu. OGCyKaeHbl  npouecchl 6e3bi3yuaTesbHON
penakcauu # (OTOHHAYUHPOBaHHOM AHPQY3HH aTOMOB H
MX arperaiis, NPHBEJEHH CXeMbl NpoLeccoB 06pasoBaHid,
B036YyKAeHHA, Auccounannn monexyn Cuz. B. M. Kosb6a

-
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1982 |

¥ JI827.  dayopecuenTHas CMeKTPOCKomust u oTonpo-|
necct Cu u Cup, B MaTpHUax HMHEPTHBIX ra3oB. Fluores-
cence spectroscopy and photoprocesses of Cu and Cu,
in rare gas matrices. Ozin Geoffrey A, Mitchel]
Steven A, Garcia-Prieto J. «J. Phys. Chem.»,
1982, 86, Ne 4, 473—479 (aur..)

B o6nactn 200—900 HM moJy4YeHBI CNEKTPH IMOIVIOLIEHHS
u dayopecuenunn atomoB Cu i Mosekyn Ciz, BHEApPEHHDIX |
B MaTpHiEl At, KrmXe“pn 12 K. daia Maentubuxauus
OTAENbHBIX 3JCKTPOHHBEIX NEPeXON0B B 3THX CNeKTpax. [le-
pexoasl B n3myuennn atoMoB Cu OTHeCeHH K mepexomam
2D3/9, 5/7->2S1/2. PaccMOTpensl BONPOCH (HOTOHHAYLHPOBaH-
Hoit auddysnn n arperaunn atromos Cu B MaTpuuax muepr-|.
HBIX ra30B. OCHOBHbIC NOTJIOMIATENBHBIE H H3AYYATCAbHbBlE
cpoiictBa MoJieKysn Cup -06CY:KACHB B NPEATONOKCHHH Ha-
auust y Cup 37eKTpoHHbIX mnepexoloB A-<>-X u B«>X.!

v e
49 /9&(/ ‘/é?/ NS . [é(d,/ /?/ /{?A




Mpu Bo3Gyxnaennn Cup 3aperHCTPHPOBAHO cBeueHHe aTo-
Mos Cu (mepexoa 2D—2S). Ilpeacrasien MeXaHH3M Npo-'
‘ecca (OTOAHCCOLHALHH Cup, BKMOUAIOMIHI B3aHMOJEHCT- |
Bie Cup (B OCHOBHOM M 036y KACHHOM COCTOSIHHAX) W
MaTpHubl. [lomyueHHble SKCMEpHM. peayJ/bTaThl CPaBHEHH C
JAHHBIMH TPEABIAYUIHX aHaJOTHUHbIX Hccae0BaHuit ¢ aTo-!
MaMn Ag W MoJeKyaamm Agy B MATPHUAX HHEPTHBIX ra-:
3oB. ‘Buoa. 26. LN e T A T

¢
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98: 24977y Beam-foil spectroscopy of the copper(Cu 1) and
zinc(Zn 1) isoelectronic sequences. Pinnington, E. H.; Bahr, J.
L; Irwin, D. J. G; Kernahan, J. A. (Phys. Dep., Univ. Alberta
Edmonton, AB Can. T6G 2J1). Nucl. Instrum. Methods Phys. Res
1982, 202(1-2), 67-71 (Eng). A summary is presented of recen
investigations of the Cu 1 and Zn 1 isoelectronic sequenees,
discussion is given of the 4s4d 1D term, with a provisional energﬁ
assignment being made for Se v. T'wo other Se v terms and 5 As v
terms are also assigned. Lifetimes are presented for the 4p, 4d and
Bs levels of the Ge 1v, As v and Se VI members of the Cu § RCquence,
the 4p results being obtained from ANDC analyses using decay curve
data for the 4s-4p, 4p-5s and 4p-4d trangitions, "The multiplet
f-values derived for the 4s-4p transition are in excellent agreement
with theor. predictions. Lifetimes are also given for the 434p 173, 4p2
1Dy, 4s4d 1D: and 4sBs 1Sy levels of the Ge mi, As 1v and Se v
members of the Zn 1 sequence, the 4s4p 'O results again cuming!
from ANDC or constrained-fitting analyses. The agreenitut with
theor. values here is good up to As v, but for higher series tovmbery
the theor. f-values are significantly higher than the exptl. values,
Posaible reasons for this discrepancy are diacussed, :

r
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6 J118. Ksautosble uncaa n YHHBEPCAJbHDBIT MOTCHUH~
an Tamnapa aas Bo36YXAEHHBIX COCTOSIHMIL I'Ie-rxasn[

yioc M. IO, Tanem6G6ouxkuit U. U, «JIur. Gus. 6.,

1982, 22, No 1, 24—28 (pe3. auT., aura.) :

PaccMaTtpuBaloTcsi  BO3MOMHOCTH TIpHMEHEHHS - Moandu-

. unposanHoro Merona BKB, B kotopoM npuwmenseres YHH-!
[L%@/ﬂ BepcaibHblii motenunaa Tlawmnapa aas necaexoBanus pos-
¢ Oy:KAeHHBIX COCTOSHHIT aToMa. PacueTn mposopsTes ¢ ye-

gp”yw THIPbMs MOXH(DHKALHIMH YHHBEPCANbHOTO MOTCHMNaNa my!

pasHbIX BO30YXKJICHHLIX COCTOSIHHII BHEIUHEro 3.ﬂ0KTpoxxa(
e
)

00&W7M atomop Cu n Ag. o Pesion
h Y
X

@ 18§32, 45, NE
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shifts confirm the view that the principal influence of the matrix is

[dn. #8770 ] 1993

"98:.6251Ge The d — p spectra of matrix-isolated copper atoms:
an MCD and synchrotron radiation absorption study. Hormes,
J.; Grinter, R.; Breithaupt, B.; Kolb, D. M., (Physikal. Inst., Univ.
Bonn, D 5300 Bonn, Fed. Rep. Ger.). J. Chem. Phys. 1983, 78(1),
168-66  (Eng). The electronic absorption spectra of Cu’ atoms
isolated in Ar, Kr, and Xe matrixes were measured at 3.6-8.6 oV hy
using a synchrotron radintion source. By correlating the results with
gas-phase dota, and with the help of magnetic CD measurements and
calens. of energies and intensities, n delailed assignment of the
3d—4p region of the spectra is given. A band at 6.357 eV in the Xe
matrix is assigned to the Rydberg 4s—+bp transition with a fair
degree of confidence, and 2 high-energy bands in the Kr matrix are
tentatively assigned to Rydberg 3d—6p transitions. ~ The matrix

upon the upper orbital involved in the transition. Attention is drawn
to the fact that matrix perturbations may increase the no. of
observable spectral bands, either by lifting degeneracies or by mixing
allowed character into previously forbidden transitions.

e 4. /583 98 ~§.
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éL < 24 B1160. Camonpou3BOJibHbIE  MPOWECCHl HA MeTaJ-
JIHYECKONl MOBEPXHOCTH, HHAYUHPOBAHHbIE HOHAMH 3TOro
meraana. IV. Spontaneous processes on metal surface
induced by its own metal ions. IV. Loé P, Far-
kas J, Kiss L. «Acta chim. hung.», 1983, 112, Ne 4,
433—444 (aura.)

DJeKTPOXHMHYECKHM MeTOJAOM Ha MeILHOM BpalLaio-

ueMcst  (ckopocth  Bpauenns 225—10,5 c¢=') mHckosom

3nekTpoje npH mnorenunanax or —0,052 no —0,022 B

H3yuyeHa KHHETHKa CaMONpPOH3BOJIbHBIX MNpPOLECCOB, MPO-

; Tekalouux B at™. asora B cucteMe Cu—Cut—Cu?+ g
4,’ p-pax HCIO, (0,3—3,0 M) u T1-pax 20—60°C, muuayun-
i poBaunbix HoHamu Cup+ (10-2—2,5-10-2 M). [lokasa-
HO, YTO B CHCTeMe mnpoTeKaloT cied. p-uuu: Cuz=Cut+

+e (1) u Cu==Cu’**+e¢ (2). Haiizeno, uto c pocrom

konu-un HCIO, ckopoctu p-uuit (CP) (1) u (2) B

npsimom u o6p. HanpasJjeHHsX yBeanuunalorcs. C  yse-

JIHYCHHEM T-Di (1) — npsimoii Bo3pacTaeT, a 06pa'r-j

)i /958 /Y, w2y




HBIi najaer, TOrAa Kak AJs P-LHH (2) Habalonaercs
o6p. 3aBucumocTb. OTMcuaercs, YTO paBHOBeCHe B p-uuﬂl
(2) cuabHO caBHHYTO B cTopoHy oOpasosamms Cu?t. Be-i
JIMYHHBL KOHCTAHT CKOPOCTH HHAHBHAYAJbHBIX IPOLECCOB,
p-umnit (1) u (2), oTHeceHHble K HYJeBOMY IOTeHLHaJy!
9JeKTPOJa NpH pa3JHYHBIX SKCMEPHM. YCJOBHAX Talby.IH-,
_posanbl. Onpemencrbl 3HAYeHHs KOHCTAaHT paBHOBeECHS|
a5 obutero - nponecca: . Cu+Cu?t==2Cu*, K-pble paBHLL

3-10—* u 5-10-2 Moab/M = H 20 160°C,
coors. IlonyyeHHbie pe3yabTaThi CPaBHHBAIOTCA C  JHT.
- gannbivu. CooGu. 111 cm. Farkas J., Dobos L. Ko-
vacs P., Kiss L. «Magy. Kém Foly», 1981, 87, 301;
«Acta Chim. Acad. Sci. Hung.», 1981, 108, 125. ;
i 0 . ARG ~ K. ®poaos

0L



fu

49 iy
AL elALese

HA
C.A /553,

- 79794 /983

' 99: 1843618 Copper atoms and copper clusters in solid xenon.
Special atom and dimer sites and covalently bound clusters
with three to five atoms. Ozin, Geoffrey A.; Mitchell, Steven A.;
Mclntosh, Douglas F.; Mattar, Saba (Lash Miller Chem. Lab., Univ.
Toronto, Toronto, ON Can. M5S 1A1). J. Phys. Chem. 1983,
87(23), 4651-65 (Eng). UV-visible absorption, fluorescence!
emission, and excitation spectra of Cu atoms and Cuz, Cus, Cu4 and'
Cus mols. were obtained in solid Xe at 12 K. The spectra for Cu!
atoms are inte?reted in terms of 3 major trapping sites, one of|
which is denoted Cu", unique to Xe. This special site is probably a
Cu atom in a single substitutional vacancy in Xe which is spatially|
inaccessible in Ar and Kr. Less constrained di- and trisubstitutional’
vacancy cluster sites, denoted Cu and Cu', resp., could then explain’
the occurrence and properties of the remaining primnrr'( (blue) and
secondary (red) copper atom ‘sites common to Ar, Kr, and Xe
matrixes.” Aggregation of Cu atoms in Xe give rise to 4 distinct!
copper dimer mols., 3 of which are unique to Xe, the other being|
common to Ar, Kr, and Xe. Of the 3 special Cu dimers, 2 are'
comprised of Cu atoms in nearest-neighbor disubstitutional vacancy!
sites and are denoted Cuz' and Cuz". The 3rd special dimer.in Xe,'
denoted Cuz', arises from the trapping and stabilization of,

99w Lip (124,3,45)




next-nearest-neighbor special Cu atom sites Cu". The special dimers
Cuz' and Cuz'" have no counterparts in solid Ar and Kr, The normal
dimer denoted Cuz probably occupies a trisubstitutional vacancy
cluster site and is found in Ar, Kr, and Xe. Novel spectroscopic,
thermal, and photolytic properties for the special cogper atom Cu",
and dimer Cuz'/Cuz" sites in Xe are a . with the effects of a
tight cage. The photoprocesses of 2P «— 2S excited Cu atoms in their
various trapping sites in solid Xe are interpreted in terms of
forbidden 2B — 28 radiative transitions and nonradiative relaxation
processes, the latter channels being pertinent to the phenomenon of
photoinduced diffusion and aggregation of Cu atoms in rare gas
matrixes. Unusual electronic relaxation processes was also obsd. for
Xe-isolated Cuz, Cuz', Cuz", Cus, and Cuq including photofragmentation
and photoisomerization. A discussion of these cluster photoprocesses
takes into account the effects of guest-host interactions in the
ground and excited states. Xa transition energies and available data
for (s + p) valence electron tetranuclear clusters favor a tetrahedral
pver a linear geometry for Cus and Agu.



(i /953

/99: 184362t Novel copper-atom pairs in solid xenon. Ozin,
Geoffrey A.; Mitchell, Steven A, Mclntosh, Douglas F.; Mattar,'l
Saba M.; Garcia-Prieto, Jamie (Lash Miller Chem. Lab., Univ.;

Toronto, Toronto, ON Can. M5S 1Al). J. Phys. Chem. 1983,

87(23), 4666-74 (Eng). UV-visible absorption, fluorescence

emission, and excitation spectra of Cu atoms in Xe matrixes at 12 K

in conjunction with quant. Cu atom concn, studies, besides showing,

the expected coisolation of Cu atoms and dimers, reveal the existence

[ / of .a _novel, weakly coupled Cu-atom pair, referred to as thei
¢ Cw *quasi-dimer”. This loosely bound species is considered to_arise]
from the trapping and stabilization of Cu atoms in next-nearest-neighbor.

single substitutional vacanc sites and is unique to solid Xe with no

{ observable counterparts in Ar or Kr matrixes. The quasi Cu dimer is’
denoted Cuz"|Xejzo and has D site symmetry, in contrast to the,

normal dicopper mol. with Cu atoms located in nearest—neighbori

I/L((Z”Y//Léwe substitutional vacancy sites, denoted Cuz"|Xeha and having Do site

symmetry. The quasi Cu dimer can be thermally and photochem.!

€. A /983, 99, W A%



converted to the normal dimer with high selectivity. Kinetic studies
for both UV and visible Cuz'"'{Xe} + Lv' — Cu2"{Xe}is photoconversions
are reported. Interesting photoprocesses of the D quasi copper
dimer include 'Az, < 14y, 618-nm (red) and 'E. « 1A, 474-nm
(blue) absorption, relaxation to the 3Bz, and B2, states of the
Dax normal Cu dimer, followed by anti-Stokes and Stokes fluorescence
from the normal dimer as well as dissociative-cage recombination
processes involving 2D + 2S Cu atom fragments. The implications of
the discovery of the quasi-Cu dimer in the rigid and highly
polarizable lattice of solig Xe to the wider problem of loosely coupled:
metal aggregates in spectroscopic, chem., and catalytic. investigations’
of metal clusters in both weak and strong supports is discussed. ‘
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6 133. Cuabl OCUMJIJSTOPOB M JJHHB BOJH JIJS H30-
S/IEKTPOHHBIX TOCJeN0BaTeNbHOCTE/ MeNH H LuHKAa; Z oT
29 no 42. Oscillator strengths and wavelengths for the
copper and zinc isoelectronic sequences; Z=29 to 42.
Victor G. A, Taylor W. R. «Atom. Data and
Nucl. Data Tables», 1983, 28, Ne 1, 107—214 (aura.)

IpuBenens! Ta6aHIE CH OCUHJUIATOPOB H  3HEPrHil
(m7MH BOMH) S/EKTPOHHBIX NEPEXONOB B HOHAX H303.eK-
TponHbIX mnocienosatenphocteii  Cu (Cul—MoXIV) g
Zn (ZnI—MoXIII), paccyHTaHHBIX B NPHOIHMKKEHHH NO-
JIy3MIIHPHYECKOTO MOJEJBHOTO  OCTOBHOrO  MOTEHUHAJa.

. an OonpeieseHHH TNapaMeTpoB MOACJbHBIX TNOTEHUHAJNO0B

HCTOJIb30BAHH TEOPETHY. PENSITHB. 3HAUYCHHSI JHIONbLHBIX
nossipH3yeMocTeil OCTOBOB H 3KCNMEPHM. CHEKTPHl HEKOTO-
pHIX HOHOB. JI/1sT HOHOB IOCJELOBATEJbHOCTH ZN YYHTHIBA-
Joch OrpaHHYeHHOe KOH(purypau. B3aumopeiictsie. Hamme-
Hee HaJeXHble  pe3yJbTaThl  OTHOCATCS K HOHaMm ¢
HeGO/IbIHMH 3HAUCHHSIMH 3apSA0B SIAEP, YTO CBA3AHO C mpe-

/'/62H




HeGperKeHHeM 3HAUHTENbHBIMH JJSi 3THX HOHOB 3p¢exra-
MH OCTOBHO-BaJIHTHO} Koppeasiunn.  HafimeHst — cHALI

OCLHJJATOPOB HEKOTOPBIX MepexoaoB H3 CBSI3aHHBIX co-

CTOSIHHII B aBTOHOHH3AIHOHHHE pe3oHaHCH. Bce pesyJb-
TAaThl OTHOCATCS K IEHTpaM  TSKECTH  TePMOB.
A. B. 3aiiueBckHit

-
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fsz 62288g OBcillator's(n;ngths and wavelengths for th
n

5 A e copper,
d zinc isoelectronic sequences; Z = 29 to 42, Vict '

Fqv ; or, G. A;
aylor, W. R. (Harvard-Smithsonian Cent.

| : Astrophys., Cambridge,
MA (2138 USA). At. Data Nucl. Data Tables 1983.)28(1). 107l:l-2gle4

: (Eng). Semiempirical model-potential methods were used to cale.!
%jﬁ WW - energy levels, wavelengths, and oscilator strengths for the Cu and Zn!
/ isoelectronic sequences out to MoXIV and Mo XIII, resp, |

/ ‘ N
(hn) & #
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ZL -16 B193.  B3aumoneiicTBHsI aTOM—MaTpHIA: HCcaenoBa-|
Hue cnextpos MKJ]L atomos mean B aprome. Atom—matrix |
interactions: An MCD study of ‘copper atoms in argon. |
Zeringue Kyle J, Shakhs Emampour Jalal,
Rivoal Jean-Claude, Vala Martin. «J. Chem.
Phys.», 1983, 78, Ne 5, 2231—2239 (amur.1.)

M3vepeHbl CnekTphl morJoulents B OGMaCTH mepexona
2P—28 u cnexrpu -MKJ] aTOMOB MeaH, H30JHPOBAaHHHLIX B
matpuuax u3 Ar (13—25 K). IIpeanoxen mnopmi METOJ,
ONpe/ie/ICHHst T-Pbl  MATPHYHO-H3ONHPOBAHHHX  06pa3ios,

d/)] MM] OCHOB2HHBIIl Ha T-PHOH 3aBHCHMOCTH OTHOWICHHS 1-ro Mo-
) Menta MK]L K HyJeBOMYy MOMCHTY MNOIIOILCHHS AJst napa-

dMW .{ MarunTHRIX cHcreM. Hixuuit npepen T-pu necaeayemmx
L ) Jl/]

matpui, ouenen B 12,9K. Onpenenenst cnexTpanbubic Mo-

'lé £ ) MenTHl nosoc (BnIOTH 10 3-T0) H PACCYHTAHBI TIapaMeTpH
W Wﬂb }f}o/Do 1 Co/Doy, onucuiBaromue cnextp MKJI. Tlposenen
l) ‘ aHaJu3 PacCIUleVIeHHil TPHIVICTHLIX IIOJIOC IOTJIONIECHHS ¥

) anaka Tepma C, nosnyyennoro u3 cnektpos MKII, p pam-
KaX MOJEMI CTAaTHW. TPHFOH. HCKaXKeHHS OKPYMKCHHS -y

» [IOKa3aHo, YTO 3Ta MOAEJb HE MOXKET JA0CTAaTOYHO Xopouo
—

s




BOCIIPOM3BCCTH 3KCMEPHM. pPe3yJbTaThl. YCTaHOBJCHO, YTO B
BO30Y>KACHHOM COCTOSIHHH 2P OCYIIECTBASICTCS OAHOBpe-
MCHHO CNHH-OpOHTa/bLHOE B3aMMOAECTBHE M BHOpOHHOC
SIH-TE/IJIepOBCKOe B3anMoneiicTBue atoMoB Cu B suciike ¢
HeKyOHY. okpyxxenieM. HaGaionaeMule Tpumiersl B moro-
mennn i MK nuTepnpeTipoBansl B paMKax aauaGaTiu.:
noaxona Mopana («Phys. Rev.», 1965, A137, 1016). Ha
OCHOBAHHH CpaBHEHHS HAOJIONaeMBIX KOHTYPOB C paccui-
TanueiMi MetogoMm, Monre-Kapao («J. Phys. Soc. Jap.»,
1968, 23, 1372) c ucnosb3oBanuneMm moaean Mopana cze-
JlaH BBIBOJ, YTO KOMIIOHCHTHI CNHH-OpPOHTaNBHOrO pacluen-
JeHust Bo3OyxacHHoro cocrosinnss Cu B3awWMOAeHCTBYIOT
TOJbKO ¢ obGenMH MogaMu (e u f;) PCWCTKH BMecTe, NpH-
9eM C KaxkAoft B TIPHMCPHO pPaBHOil CTeNneHH. YMeHblileHHe
TIOCTOSIHHOM CNHH-OPOGHTaJAbHOrO B3aHMOACHCTBHS B BO3-
Gy»x1ennoM coctosiinn atomMoB Cu Ha —~259% mo cpanue-
HHIO CO 3HayeHHeM B ra3oBoif ¢ase 006yC/]OBJEHO, KaK Ipen-
nonaraercsi, B3auMojeiicTBHeM 4p-opburanun Cu c 3p-op-
Guranbio Ar. C. B. Ocun

11T
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Qé ¢ 98: 151944k Atom-matrix interactions: ' an MCD study of,
copper atoms in argon. Zeringue, Kyle J.; ShakhsEmampour,
Jalal: Rivoal, Jean Claude; Vala, Martin (Dep. Chem., Univ.
Florida, Gainesville, FL. 32611 USA). J. Chem. Ph{s. 1983, 78(5),
2931-9 (Eng). The absorption and magnetic CD (MCD) spectra of:
the 2P «— 2§ transition of Cu atoms isolated in Ar matrixes were
measured over the temp. range 13-25 K. Spectral band moments (up'
to 3rd order in MCD) were detd. and parameters of interest extd.'
from them. The obsd. triplet bands' sepn. and MCD C term signg’
are analyzed assuming a static trigonal site distortion. A static site'

0 distortion model is incapable of reproducing the exptl. results;
7 Simultaneous spin orbit and noncubic lattice vibrational couplings
g (Jahn-T'eller effect) are active in the Cu excited 2P state. The obsd.!
1 triplet of bands and its MCD C terms are satisfactorily described by,

an adiabatic model developed by P. R. Moran (1965). : Comparison of

L the obsd. band shape to ones caled. by K. Cho (1968) using Monte'

(,&W L L} e Carlo methods show that simultaneous spin-orbit and e and ¢ lattice'
mode interactions are operative. The obsd. redn..of 25% in the

excited state spin—orbit coupling const. is attributed to the overlap of|

Cu 4p orbitals with the Ar 3p orbitals. A new method for the detn.!

of the temp. of matrix-isolated samples is described. The temp,

dependence of the MCD 1st moment and absorption zeroth moment

of a matrix-isolated paramagnetic species is detd. one to find the:

C/' ﬁ' /\9 g‘j/ Q&} //5 lowest temp. attainable. |
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10 61027. O~ cFogcme K_3aek1pony atoMa Cu. On
the electron aflinity of Cu atom. Bauschlicher Jr.

Charles W, Partridge Harry, Walch Ste-|

phen P. «Chem. Phys. Lett.», 1984, 103, Ne 4, 291—!

295 (aurJ.) : |

Merogom CCII, muorokondurypau. merogom CCIT!

(MKCCII) u MeToZOM KOHGHIypal. B3aHMOAHCTBHS' (KB)I

,paccunTano cpoactBo K anektpony (CJ) atoma Cu. Pac-

yeThl NPOBOMMJAHCH C HCMOJb30BAHHEM DAa3NHYHHMX pacum-

peHHHX 6a3HCOB raycCoBHX H CJICHTCPOBCKHX  yHKI'

. (T® u- OCT, .coots.). B pacwmpennom Gasuce OCT, ¢!
e k-puiM Aast nona Cu— nouTH AOCTHraercs XapTpHdoKos-
) cknit npenex,' yuntsisaauch 4f- u 5g-OCT. Hcesenopanal
saBHcHMocTb ‘CD OT moOAHOTH  Ga3HCHOM cHCTeMH. : [lag!

cpasieiist CD PAaCCUHTANO TaKKC HUHCJICHHHM MeTofoM!
Xaptph — ®oxa. B npuGamxennn CCIT semmunna C3 aro-|

ma Cu nosyuena Gnu3koil K HyJio. B nmpuGmikennn MK

CCIT Tcop. 3uauenng C3 coctasisier ~0,63 3B (akcnepin.|

b K HM.|

X./98Y, 19, ~/0




a .
3navenne 1,226 3B). Ilpu Gosiee MOHOM YyueTe KOPpessiliHH
C3 ysBesnunBaeTcs; HaHJyyuiee Teop. 3navenHe CD cocra-!
Buno 1,0 3B. Penstusucrckue nompaBki kK CD BHUHC/IeHH
B paMKax MHOrokoHourypau. meroaa dupaka—®Poka; onn’
rpHBeaH K yMenbwehiio C3 na ~0,05 3B no otuowensuio
K COOTB-LIeMy HepessiTHBHCTCKoMY 3Hauernio. . A. Tonosb

,OJTh.




0 /198Y

6 041. O cpoxcrse atoma Cu Kk anekTpony. On the|
electron affinity of Cu atome&B=uschlicher Char-
les W. Jr, Walch Stephen P, Partridge
Harry. «Chem. Phys. Lett.», 1984, 103, Ne 4, 291—295
(anry ) ,

Cpoacrso Kk aaekrpony (CI) atoma Cu B OCHOBHOM Cco-
CTOSIHHH DACCYHTAHO MPH MOMOLIH PA3NHUHEIX BAPHAHTOB
MeToAa KOH(HIYPALHOHHOrO B3aHMOJEHCTBHA C HCNOJB30- |

- BaHHEM CJI3TEPOBCKHX H CTPYMMHPOBAHHBIX rayCcoBHIX Ga-
A ' ancHBX na6opoB GosbwHX pasmepHoctedl. Iloxpo6uo mc-
¢ ) c/eoBana 3aBHCHMOCTb TeopeTHd. 3naueHHs CD ot pas-

ch- 198Y, 18,76 ®




MEpHOCTH H TPHHUHMA MOCTPOEHHS MPOCTPAHCTBA Kompnry‘-;
paunit. IIpn yuere BO36Y:KAEHHHX KOHQHTYpaLHil TOJBKO,
B Npelenax. BasieHTHOHt 060s04kH Bennunna C3 okasbl-
BaeTcsi CHJbHO 3aHHxKeHHOil (0.73 3B, skcmepnM. sHauenie|
1,226 3B). Bkuaiouenue 3d—4s-KOppessiuHH  yJay4qlIaer
ouenky C3 (1,01 3B). OcraBuieecss pasjHuHe MEXKIY TCO-
PeTHUECKHMH H SKCMEPHM. BeJHYHHAMH He yCTPaHACTCH MpH
n0GaBJeHHH B TPOCTPAHCTBO KOHMHIypauwii BaXKHeHIAX:
3p—4s- 1 3d—3d-Bo3byxaennil. OueHKa pesATHB. 3(p(bex-?
TOB B MHOTOKOH(HrYpal. nprGamxkennn Jupaka—®Poka mo-
Ka3ana, YTO HX Y4YeT HECKOJbKO yMeHblIaeT pacucTHoe Ca.
VCTaHOBIEHO, YTO HCKJIOYEHHe [-KOMMOHEHTH H3 opGHTab-|
Horo Gasmca mamenser seamunny CO ma 0.08 3B; rapmo-|
HHKH GoJsice BBICOKHX MOPSIAKOB MaJIOCYLIECTBEHHAL ,

: A. B. 3ailueBckHit |



Eé | | 1984

! 100: 91716k On the electron affinity of copper atom, - Bamchhcbeu
Charles W,, Jr.; Walch, Stephen P.; ,:Partridge, Harry Ames Res,!

Cent,, NASA ‘Moffott F:eld CA 94035 USA ; hys. - Lett,|

1984, 103(4), 291-6 (Eng). The electron a ﬁmty (EA) of - the Cu
atom is computed by using large STO and GTO _basis sets
levels of correlation, The best col 8uted value is 1.00. eV eompued
with the exptl. value of 1226 e Rehtmstlc.effecu !hghtly
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I 102: 67659 Calculation of the hyperfine - structure of the
42812, 42Py/2, 42Py); states in the 3dion] configuration of copper,
Heu‘ly, J. L. (Duep, Phys., Chalniers Univ., Technol,, S-4129¢
Goeteborg, Swed.), Z. Phys. A 1984, 319(3), 253-9° (Ej ).
The hyperline structure of the 42812, 42Py;3, and 42Py;; states in tie'
3dionl configuration of Cu was evaluated by using many-body|

perturbation theory. Polarization effects were included in pl orders
and correlation to third-order. By the use of iteration methods, p
large no. of higher order dmfjrams were also include. The
correlation effects between the valence electron and the 3d shell were
very important. The results of A(25172) and A(3Py3) are 5827 MH,
anc{ 440 MHz, resp,, in good agreement with the expt), results;
whereas, the result for AéPa,z) = 83 MHz is far from the exptl.
value. No explanation was found for the discrepancy, The
quadrupole moments were found to be =206 millibarns for 8Cu angd
~185 millibarns for 6:Cu, . o ety

0. /. /985, (04, w8
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9JI1830. . Jlazep Ha napax MeIH C HCNOJAbL30BajHeM'
ra3o)a3sHo-KOMMNJIEKCHON PEeaKUUH MCETANJIHYECKOH Meam i
xaopnaa amomunusi. A copper vapor laser by using vapor-
complex reaction of metallic copper and alminum chloride,
Saito Hiroshi, Taniguchi Hiroshi, Sa-
kurada Takchumi, Ishikawa Toshiaki.
«Bynko ksmkio, J. Spectroscop. Soc. Jap.», 1984, 33, \» 6
391—393 (sin.; pes. ‘aura.)

Hccaenopan temnepatypublit pexuM J7asepos na napax
MCTA/I0B. YCTaHOBJCHO, UTO PeaKUHH XJOPHIOB MCTaaion
(BiCls, AICl3) ¢ Mertasnnu. MEAbIO, NMPHBOASILIHE K o6pa-
sopanuio CuCl, nospossior cunsuth paGouyio T-py nasep-
Hoit kioBeThl g0 ~180°C n ~90° C cooTseTcTBenio, po-
BE/IeH Macc-CNeKTPOMETPHY. aHaNH3 €OCTaBa rasoBoii cpeant
Cu-nasepa ¢ pobaskoit AlCl,. ; Pesome

»
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11J1292.  PannaudoHHBle BpeMeHa I KH3HMN on'ruue'cxu}

B036yxaeHHHX atomoB Cu M Au B MaTpuuax ‘Gnaropop-

HBIX rasos. Radfafe liletimes &T optically excited Cu a"na",

u atoms in rare gas matrices. ‘Schritten]a-

her W, Kolb D. M. «Ber. Bunsenges, Phys. Chem.»,

1984, 88, Ne 5, 492—497 (anra.) :

. Hccnenopana BpEMEHHAsA 33aBHCHMOCTb 3aTyXaHHA dayo-

PecuUeHUHH OTTHYECKH BO36YXAEHHHX aToMmoB Cu H Au, na-.

XOAfIIHXCS B MaTpHUax O0JaropoiHHX Trasos, "O6pasun

TPHrOTOBAA/IHCL B CBEPXBHCOKOM BaKyyMe KOHJEHCalluefi

TEPMHUCCKH HCTApAEMEIX aTOMOB IMCTaJ/a HAPALY C aTo-|

o MaMH 61aropojHHIX Ta30B Ha KPHOMOBEPXHOCTb  H3 LiF.!
é ) Bo306yxaeHHe NpPOBOAHNOCHE MeXAHHYECKH * npepuBaeMuy
u3ayuenneM Xe-naMmnsl. MaMepenns npoBoauanch, raasHm

@ 006pa3oM 1o pesonaHcHbM JHHHAM Cu  Au. Opnako g

Cu Ha6noNaNHCh 3aNpelicHHHE B JHMOJLHOM TpHOMHKe-|

HuH nepexoasl 2D—2S (1,6 u 1,4 3B), a aas Cu B HeoHe

#/ wwenach WHPOKast HHTEHCHBHAs TI0JI0CA.C yDOBHA 4p npx

3,55 3B._B atomax Au. Bnepswie.naGaofancs mepexon

b, [98Y, 18, N 1] ”




MY KOMIOHCHTAMH TOHKOIN CTPYKTYps Tepma ZD. Hs3-|
‘MepeHBl TIOJIOKEHHs! JIHHHI, MHPHHA H CABHC B Pa3JHYHBIX|
MaTpHIIAaX, a TaKxe BpeMeHa »uahu. [las MeracTaGib-,
HBIX COCTOsIHMHIl ZD3jp 52 STHX ATOMOB MOCJAeAHHE HAfAGHH,
NeKAWMMH B MHJUIHCEKYHAHOM wuHTepBane. Jas ¢ayopec-:
ueHuuH #3 2D-coctosinuit Cu.Bo BCeX MaTpHUAX, HE CMOT-:
pA Ha TIATeJbHBI OTXKHT, Ha(JI0AaNach CJOXKHAS KpPHBA -
satyxanns Qayopecuenuuy. Takoit pacnay oGbacHseTca!
pAacNoNoKeHieM aTOMOB MeTajJa Ha CJerka pasiHuHBIX,
MCCTa.‘i KpPHCTAJIJIHY.* pCUJCTK}I .\laTPHllbl, He ﬂpHBO,'.lﬂLU.HM K.
3aMeTHOMY . CABHTY SHEPrHH nepexofos. Bpemena >KH3HH.
TaKHX aTOMOB OKa3blBalOTCs GoJsiee UYBCTBHTCJbHBIMH K.

OKpY:Kalollleii . MaTpHIle, 4eM IJHCPrHH MepexoloB. Bu6a. 18.
. o A, H. Palues.
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101: 140251m Relative osciilator strengths of co ines'
’from hook and emission rnomsuremem:.8 Zettl, F.; pr&?;e:m'f‘a_
Jaeger, H. (Inst. Exgerimenmlphys.. Tech. Univ. Graz, A-8010 Graz.
Austria). J. Phys. 1984, 17(9), 1755-60 (Eng). By combinine.
results of hook and emission measurements, closed loops for 5
transitions of Cu 1 in the visible and UV regions could be obtain d
A numerical procedure suggested by B. L. Cardon et al, (1970) wag
;ﬁphed to give Improved relative u/ values for- these transitjons

ine further gf values could be linked to these without making ,n y
assumptions on the state of the plasma and ylelding a set ofrl‘
relative gf &l'lalutesbgll_to%ether. };llno_k measurements were performed;
using a wall-stabilized arc and intensity mea i i
hollow-cathode discharge. ) ﬂ) ,A,e surem‘ethg using aj

e |

0. A.198Y, /01, n /6
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j 10J1125. H3mepeHHe OTHOCHTEJNBHBIX CHA OCLHANATO-
pos auunit Cul no 3MHCCHOHHOMY CNEKTPY M MeTOmOM
kpiokoB. Relative oscillator strengths of Cul lines from
hook and emission measurements. Zettl F,, Neger T.,J
!

|

Jiager H. «J. Phys. B: Atom. and Mol. Phys.», 1984
17, Ne 9, 1755—1760 (anrux.)

IMpi KOMGHHHDOBAHHOM INPHMEHEH!IH MeTOAa KPIOKOB it

M3MepenHii HHTeHCHBHOCTeft JHHHII SMHCCHONHOTO cnekTpa

onpejie/ieHbl OTHOCHT. CHJBI OCUHJIATOPOB 6 nepexogop s

aromax Cul B oGnacry 280—570 mM. Has Bo3Gy:aenus!

ng MHCCHOHHOIO CHNEKTpa HCMOIb30BAJCH Pa3psii ¢ noamLy!

/ aToj0M, perkcTpauHs MPOH3BOAHIACH MOHOXPOMATOpoM|
peuretkoii 2000 wTp/MM M JHHeiiHoll JAHCIIepCHef

Wa/ ,304 uM/My B oGaacti 510 uM, MOHOXpOMAaTOp KaauGpo.!
BaJcst ¢ momouibio paspsianoit W-namnu. TTpu uamepensx!
METOJIOM KPIOKOB NpPHMEHAMACh CTaGHIH3HPOBAHHAS cTey-|

h./98Y, /8, ¥ /10O




KaMi SJAeKTpHY. Ayra B aTMoC(epe aproia ¢ XJI0poM, HH-
Teppepoverp Maiikesbcona Ha KBApileEOH ONTHKE H aBal
cneKTporpada, PErHCTpHpYIOUlHe KPIOKH OTACIbEO B BH-,
auMoit H Y®-o6aacTsix cnexrpa. OTHOCHT. ownbka H3Me-,
pennit ~10—15%. Ormeuaercd, 4TO NpHMEHEHHBIT MeTOX,
He TpeGyeT 3HAHHA PABHOBECHOrO COCTORMHH NJa3Mbl HC-|
TOYHHKOB. Mi3MepeHbl TaKiKe CHJIBI OCLH/MIATOPOB ellle A1
9 nepexonop Cul, OAHAKO B KAHHOM Ciyyae NEPEXOIH HE
06pa3yloT 3aMKHYTYIO CHCTeMy, H pa3MepeHHble 3HAYeHHS:
CHJT_OCUHJIIATOPOB 3aBHCAT OT COCTOAHHA nrasme. C. Y.
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12J1108.  CnekTpsl Bomopoacnono6Hbix Cu, Zn u Ga.
Spectra of H-like Cu, Zn and Ga. Aglitskiy E, v,
Antsiferov P, S, Dricker M. N, Mande]-
stam S. L, Panin A. M. «Opt, Commun,», 1985, 55,
Ne 2, 97—98 (aura.) < k

B naasme MaJOMHAYKTHBHOIL BaKyYMHOIT HCKpH noJayye-
Hbl CHEKTPLl BOAOPOAONOAOGHLIX HOHOB  3JeMeHTOR Cu,
Zn 1 Ga. DneKTpHY. MapaMeTphl YCTAHOBKH: C=16 MK,
U=15 kB, Imax=200 xA. B cBf3u ¢ Mauoii HHTCHCHR.-|
HOCTBIO JIHHHIl B CJyuae rajjis HCNoJb30Bajach Meromu(a!
NOAAB/CHHA WIYMOB A/ BHIAGNEHHS TpeGyeMbix JHHHIL|
[as BceX HOHOB H3Mepelbl AJMHHLI BOJH JIHHHI, COller{a-'l
X CNEeKTPaJbHO Hepa3pellenHble KOMMTOHEHTHI pe3onanc-!
Horo AyG.cera C OTHOCSLINMHCA K HHM CaTe/VINTHRIMH .|

|
HHSIMH,. A.H. _PxGung
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9 b51013. Teopechcx'oe HCCIENOBAHHE HH3KOJEKaUHX
anekTpounbix cocrosuuii Cu, Zn u ux monos. Theoretical
investigation 'of the low- lymg electronic states of Cu,
Zn, and their ions. Sunil K. K, Jordan K. D.
«J. Chem. Phys.», 1985, 82, Ne 2, 873—880 (anra.)

Merozom CCIT MO JIKAO mxoroxonq)urypau MCTO-

nom CCIT 1 meronoM Koudmrypau B3aHMOJENCTBHA pac.|
74@ CUHTAKLI 3HCPTHH _HHU3KOMCXKAUX BOIOYMACUNBIX COCTOS-
/ Huit H 3uepriii WOHWIAMAN_atomop Cu u_Zn,_ a Takwxe
‘CPOACTBO__K 3nex‘rpou)é_z‘ggﬁa_g u._Venoab3oBauut pas-
JIHYHDIC Oaancnue 11a00pBl  CrpynnupoBaHHLIX spdf- rayc.l

- wo /g Mﬂ%v,
B@ \l?%))/ '/mxnu:p- /%




coBbIX (DyHKILHIT, MPHYEM OCHOBHOE BHHMAaHHE He-
CACA0BAHHIO BJHAHHA GasHCHBIX (YHKUHI Ha PacCYHThHI-
paemble Beauunnbl. ITokasaHo, 4To § asuc sBJasfeTCA
JeKBaTHBIM JJISl OMNHCAHHS MOTEHIHAJNOB HOHH3ALKH,
yLIeCTBEHHOE YJYyYlleHHe Pe3yJbTaToB “m‘nncx npx
BKJIOYeHHH B Oasuc Aupdysubx f-dy. TOrja Kak
yueT JIOKaNH30BaHHLIX f-QyHKIHIi caa00 BJAHAET Ha SHEPrHH
HOHH3aLMK H Bo36y:xKienus. Yuer auddysusx [-opGuraneit
NPHBOAHT TAKMKe K YTOUHEHHIO 3Hepruii BO3CYIKACHHBIX
COCTOSIHNII KaK HeiiTpaabhbix aTomos Cu H Zn, Tak H HX
KatHoHOB. Buansnue aud@y3ubix opGurajeit CujibHee L5
suepruii Honnsauun d'%s—d'®, uem ana Hommzauuu d'°s*—
-’dE°s. Vuer, JOKaJH30BaHHBIX f-QYHKIHI OKa3ajcs Cylie-
CTBGHHBIM JJIsl OMHCAHHA BKJIAaJ0B ABYX X BO3-
Gyxaennit THna d>—f? B 3HEPrHi0 KOPpPeJslHH OTACJbHBIX
COCTOSIHHII, B TO BpeMsi Kak Au(dysubie f-QyHKUHH BaXKHEL
AN onHcaHus AuQQepeHIHaabHOl KO TpH_ 3JeK-
TPOHHOM BO30OYXK/JeHHH M HOHH3AI(HH. A. Tonoas
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L 10 146.  TcopeTHueckmii  aHanns __ HH3KOJEHAUMX|
snexTponHbix cocrosiuuii Cu, Zn W ux HOHOB. Theoretical|
linvestigation of the Tow-lymig electromtestates of Cu, Zn,
and their jons. Sunil K. K, Jordan K. D. «J. Chem.!
Phys.», 1985, 82, Ne 2, 873—880 (aurm) : f
HeaMIHpiueCKH HCCACAOBAaHbLl OCHOBHble BO30YyXKICHHbe,
coctosuusi.Cu ¥ Zn H HX TOTEHLHaJ bl HOHH3auuH. Pac-|
cuyutano saekTponnoe cpoacrso B Cu. Auamus NPOBOAHTCS'
MeTofoM XapTpi — (OKa € NOMOLIbIO [aYCCOBCKHX OpOH-|
Taneir. OBcy:KaaeTcs BONpPoc O BbOOpe COKPALIEHHOTO Ga-
gHCAa H NPOBOAATCS NPOBEPKH BO3MONHOCTH 3aMeHBl psajal

7 ) JIOKa/IH30BaHHbLIX OpOHTaveil Ha omuy Auddysuywo. Ilapa-|
:7 MeTPH B NOCJCAHHX ONTHMH3HPYIOTCS C MOMCLIBLIO NBYX]
) ) \pA3NHYHBIX TPOUEAYP TNO Y4eTy KOHQHUrypal. B3ainMoeii-

crausi. IlpupoasTcs TaGaHuul SHepruit BO3GVIKIeHma j

~,TIOTEHLHAJ0B “HOHH3AUHH_JUlsl_OOJBLIOTO YHCJTa 3MeKTPOH-'
@wuuf\‘ﬁr"f’iaﬁ'z{onmx cocTOsHHII CU H ZN H aHaMH3HPYIOTCH|
PKJTANTT KOPpPCASiT pa3ANYRGIX KOAWATYPAUHit B 5TH Xa-|
paktepucThKi, ClesaH BHBOL O BO3MOXKHOCTH COKpallleh-’
HOrO yueTa f-opfuTaseil C MOMOLUbIO ORHOM AHDOY3HO]

]
N/Q daum u manoit poan Koppeasumit ANs PsiAa_KoHdHrypa-!
96/955; Zi-g’ fx)nf:. pOTH, KOppE o B Burypa-,

D e e -,“.‘0515?}{082
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7 B1188.  CnexkTpockonmus ayopecueHuny s laHoce-|
KYHAHOM HHTEpBaje JJIsi MATPHYHO-H3OAHPOBAHHLIX aTQ-
Mo M pumepos menu. Fluorescence spectroscopy in the
nanosecond .range for matrix-isolated Cu atoms and di-
mers.  Wiggenhauser H,. Kolb D. M, Roter.

mund H. H., -Schrittenlacher W., Schroeder W. «Chem.!
Phys. Lett.», 1985, 122, \e 1—2, 71—75 (aurm) =

C HCMO/Ib30BaHHEM B KauecTBe 'HCTOUHHKA HMMNYJLCHOrO|
(anuTenbuocts uMnyabca 400 nc, yactora  moBTOpenus:
280 HC) H3IyyeHHs CHHXPOTPOHa C BPEMEHHBIM paspelue-|

HHEM H3MepeHBl CINeKTpPh ¢n«ywuuw‘%§i
Cu u_jumepon Cup, H30NHPOBAHHHIX B MAaTpPHUAX i3 Nag,
&/Z@W Tipn OK. [Ipn Bo30yxAenun B 006J. mnepexoaa 4s—4p Bi

. atome Cu (4,0 3B) obnapyxena nomoca ®a 3,5 3B y!

onpeleseno JJst Hee BpeMs 3atyXaHus l-ro HOPﬂJlKa~—i
6,9%0,3 Hc. dra xe mosoca mabaioAanach B cnekTpe ¢p

@ nocJje Bo36yXaenusi nepexoxa 3d—4p (5,8 3B), 011HaK0|

ﬁé | o 43036 - 1285

B 3TOM C/yyae 3aTyXaHHe HOCHT HE3KCMOHEHIHAJbHHL} Xa-|
pakTtep, a_coorB. BpeMsi_cocrapaser 50 mc. .,”__(},___B._Qcmx

Y ./198¢, LI NF. 7z

|
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At /G506
" ¥/5B1269. DaeKTPOHHbLIi CMEKTP TMOTJOWEHHS  HOHOB
¢ Cu?+4 B MoOHOKpHCTaMdax cyabharta auTus u uesus, Elec-
tronic absorption spectrum of. Cu?+ ijons doped in Ii-
thium caesium sulphate single crystal. Venkata
Reddy B. C, Munibhadraiah B. «Mater. Lett.», 1986,
4, Ne 4, 219—222 (aura.) N .
Ips xOMH. T-pe H T-pe XHAK. a30Ta HCCJAENOBaHY
3JIEKTPOHHBIE CNEKTPH MOHOKDHCTaJNIOB cyabdaTta Jautug!
u uesnust, LiCsSO,, serupoBaniubix mexsio (I). Monokpy.!
crannsl | BHpallleHH METOAOM MEAJIEHHOTO BHMAPHBaHHg
mpn KOMH. T-pe. B xpucramnax I Tommumuoi okodo 1 myl
NpH KOMH. T-pe OGHADYXKeHH B CNeKTPaX TpH MOJOCK;|
d(;' nse u3 Hux B Ommxueir HMK-06n. mpu 7813 cm~! i
9901 cM—! u omna —B BHAHMON 06M. mpH 12987 cym-1)
Tlpu HH3KON T-pe OTMEUEHH H3MEHEHHS] HHTEHCHBHOCTH y
nosoxenust mosoc. ITo BenHuHHEe M OTHOCHT. NOMOXeHuy'
MoJoC NpoBefleHa HHTEpNpeTallss BCEX NpPHHAmJdexauyy
wony Cu?+ HaGmionaeMHX TOJIOC TIOTJIOUWIEHHS B IUEHTpax |
¢ TerparoH. cHmMerpHeil. OnpeneneHs fapaMeTpH Kpuer,

X198% Lo
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108: 156778u Elcctron affinitics of states of scandium and

copper. Beck, Donald R.; Cai, Ziyerg; Aspromallis, George (Phys.

Dep., Michigan Technol. Univ., Houghton, MI 49931 USA). Int. J.

Quantum Chem., Quentum Chem. Symp. 1937, 21, 457-68 (Eng).

The transition metal electron affinities were studied. A procedure,

REDUCE, is introduced for reducing the no. of parental couplings|

per configuration present in the first order wave function from as

; .many 23 100 to only a few. Progress toward a comprehensive!

{ ﬁ/ a/é/w.rclalivistic-corrclalion theory is discussed. Several states in Sc- were|
Vi examd. but none were found to be bound. T'wo new bound smtos1

f/ = were obtained for Cu-: 3d™sd4p3D and 3d3dsiprFe, with electro
W/"/)LM){/ affinities 0.109 and 1.052 eV, resp. o S -
[pe/notfud

e A 1988 108, uis'®
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22 B1042. CBepXTOHKHE B3aHMONEACTBHS B TeETpParo-
HasbHHX Kommaekcax Cu?+ co CTPYKTYpPOR CIKATOro OKra-
sapa. Mypasbses B. H. «Koopaunau. xumus», 1987, 13,
Ne 5, 605—614

Ilis  TeTparoHaJbHO CHKATHIX OKTa’ApHY. KOMILIEKCOB
"CuLN; (L=Cl," Br; O0CHOBHOE COCTOSIHHE — TepM 2A1)!
s kpucraanax Cu?t:NH,Cl n Cu?* :NH.Br paccunranu
KOBaJICHTHble BKJAAH B NapaMeTphl COGCTBEHHOrO H  JIH-
raHjHHX CBEPXTOHKHX p3auMojeincruil. Ilapamerpe ko-
paseHTHHX cpsizefi Buuncaens! n3 AaHHbX IIIP u ontuy,
CNEKTPOCKOMHH KOMILIEKCOB. AHann3 BKJIANOB B KOMNOHeH-

) T A- 1 AL-TeH30pOB MO3BOJISET CAeNaTh BHBOA O CyIlecT-
BEHHOM BJHSIHHH KOBaJeHTHOCTH Ha napaMerpn CTB. Aua.
JH3 CTPYKTYpPH [eJOKAJH30BAHHHX CBfi3efl B KOMMIeKce
CuCIN; no3BOJIHA YCTaHOBHTb, H4TO KOMMNOHEHTH A- y
AL.TeH3opoB mosoXHTenbHH. V3 pacueroB  napaMmerpa
sd-cmemnBanns AO HOHa MeIH B OCHOBHOM  COCTOSIHHH
KoMnJeKca CuCIiN2 cenyer, 4To B KOMIJIEKCe —HMeercs

X-L98%, 19, W2




‘epeKOMNeHCallHst CMHH-NIOJSPH3aIlHOHHOrO BKJaAa B na-
pamerp usorponHoro CTB BknagoM OT NpHMECH 4s5-A0
HOHA MeAH B OCHOBHOM COCTOSIHHH. DTO OOBsiCHSeT aHo-
'MaJIbHO BHICOKOe 3HaueHHe KOMMOHeHTH A-TeH3opa B OpH-
eHTalHH TnocTosHHOoro MarH. moas HI|l . akcmanbHoit — OCH
KOMMJIeKca. .. .. .. .Asropedepar
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| 110: 124001k Lifetime measurements and Stark mixing of
autoionizing copper (Cu 1)-states. Baier, S; - Martins, M,;
Mueller, B. R.; Zimmermann, P. (Inst. Strahlungs Kernphys., Tech.
Univ. Berlin, D-1000 Berlin, 12 Fed. Rep. Ger.). Z. Phys. D: At,,
Mol. Clusters 1988, 10(4), 445-9 (Eng). Using a combination of
collisional and laser excitation the lifetimes of 1m autoionizing Cu 1
states in the configurations 3d%4s6s and 3d%4s4d were measured. The

lifetimes are in the range of 1-50 ps and depend strongly on the
coupling properties, the mixing with different configurations, and the
radical integrals of the discrete with the continuum states. For the
” level 3d24s4d*Saj2 the influence of an clec. field via Stark mixing of
/ 3d®4s5p*Py2 on the autoionizing rate was investigated. The exptl.
values are compared with theor. results which follow from ab initio
calens. for the transition probabilities and lenst square fit values
deduced from the exptl. positions. Good agreement is found only for
the J = 3/2 levels of both configurations 3d® 4s4d and 394s6s.

O
e.A.-1999, 110,514




c 110: 65884a Lifotime measurcements and Stark mixing of
autoionizing copper (Cu 1)-states, Baier, S, Martins, . M.;!
Mueller, B. R.; Zimmermann, P. (Inst. Strahlungs= Kernphys,,
Tech. Univ. Berlin, D-1000 Berlin, 12 Fed. Rep. Gors. Z. Phys. D:
At.,, Mol. Clusters 1988, 10(4), 445-9  (Eng).” B using a'
combination of collisional and laser excitation, the lifetimes of 17;
autolonizing Cu I states in the configurations 3 d9 4s6s and 3d9 ‘ts-ldi
were measured. The lifetimes are in_the range of 1-50 ps and
depend strongly on the couplini: properties, the mixing with different

configurations, and the radial integrals of the discrete -with the!
[Z) continuum states. For the level 3dv 434d4Syy,

‘ the influence of an|
elec. field via Stark mixing of 3d? 435p4Py/2 on the autoionizing rate!

was investigated. The exptl, values were compared with theor, |
results which follow from ab initio calens. for the trunsition}'
probabilities and least square fit values deduced from the exptl,!
ositions. Good agreement was found only for the J = 3/2 levels of;
Eoth configurations 3d9 4s4d and 3dY 4s6s. B R

O
¢ A-[98,19, 7§
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LL )) 15 61080. TeoperHueckoe HccaenOBaHHE CPOACTBA K
“nextpony Cu, Cup u Gug. Theoretical study of the clect-
ron affinities of Cu, Cup and . Cus. Bauschli-!
cher C. W. Jr., Langhoff $. R., Taylor P. R. «J. Chem.
Phys.», 1988, 88, Ne 2, 1041—1045 (amrn) - .. = |

Hesmnupuueckum merogom CCII B wmpokom Gasuce cf

yueToM 3JeKTPOHHOH KOppeasillHH MeTOAOM (yHKIHOHANA

CBSI3aHHBLIX Mapa pAaCCUYHTAHA 3/IEKTPOHHAS M TEOMETpHY.;

crpykrypa annono_Cu~, Cup~ u Cus~. Corsaceo pacye-|

taM, afHabaThy. CPOACTBO K 3JMeKTpoHy (B 3B) pasmo!

1,01 (1,235); 0,62 (0,842) u 1,66 (2,30—2,50) nans Cu !

Cup n Cuz cootB. (B CKOOKax — 3KCMepHM. uamlue):z

OcHoBHoe cocTosiHHe HOHAa Cup~ HMeeT CHMMeTpHio 23,+;/|

vé[ ’ﬂ . HecnapenHblii 3JCKTPOH HAaXOAHTCS Ha Oy-Mo, paapux,vm:i
joumeit auueitnoit kom6unauun 4s-AO Cu. 3to npuBogMT

‘ x yamuuennio cBasn Cu—Cu no cpasuennio ¢ Cu; ¢
2,272 no 2,394 A M yMeHbIIEHHIO SHEPrHH JHCCOUHAUHH K

yacToTsl koseGauuit Ha 20%. Cocrosune *Ilu, B k-pom

[Xf 3JIeKTPOH 3aHHMAeT CBA3LIBAIOIYI0 KOMOHHAUHIO 4 pr-AQ,

X. 1988, 19 N IS




na 1,35 3B suime. MoJiekysia’ Cus ‘B OCHOBHOM COCTOSIHHH
uMeer reomerpuio Dji; nuneiiHasi CTpyKTypa Ha 0,28 3B
metee ycroitunsa. OcuoBroe cocrosinne Gug™ 15+ coor-
BerctByeT JHHENHO{l CTPYKType; COCTOsHHE 34," ¢ reo-
merpueit Dy, Ha 0,51 3B Boiue. [Monyyennsle pe3ybTaThl
XOpOUIO OGDBACHSIOT 3KCNEPHM. (OTO3/IEKTPOHHBIT CNEKTP
Cuy;~ u Cus~. ety v B. K. Muxanako
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{ 109: 27855p ‘Theoretiont study of the eleciron affinities of
atomic, diatomic, and tristomic copper. Bauschlicher, Charles W.,
Jr.;  Langhoff, Stephen I¢; ,’l':\ylor.rl'qter.lt.. (Ames Res. Cent.,

NASA, Moffett Field, CA 94035 USA). J. Chrem. Phys. 1988.° 85(2),|
141-3 (Eng). Modified-coupled-pair-fiiretional (MCPF) c:\!cns.i
pave the electron affinitics of Cu, Cus, nod Cus to nearly equall
aceuracy.  The structural results for Cur-. Logether with ¢Risting!
expti. neg.-ien-photoelectron results, shewed conciusively that Cuy-|
is hsear in its (IXg+) ground state. Tm: wxak feature in the Curf
photoglecteon spectrum at an elcutr_on bm;’:;:}g erergy of 1.5 eV is!
due to jonization from the 3As" (equilaterat wriangle) excited stzoto of\} .

/46,0/'%%”““ P
/\/72‘%1" @@ﬁ{z) . lt\(i/,_’/é(}
C A 1988, 109 n T

i
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108: 121111u Generalized oscillator strengths for dipole-for=
bidden transitions in copper 1, zine 11, and magnesium g,
Msezane, Alfred 7Z.; Henry, Ronald J. W. (Dep. Phys., Atlanta
Univ., Atlanta, GA 30314 USA). Phys. Rev. A: Gen. Phys. 1988,
37(3), 988-91  (Eng). Accurate electron-impact differential cross
sections for various optically forbidden transitions in Cu 1, Mg 11, und
Zn 1t were used to calc. apparent generalized oscillator strengths
(GOS's) at electron-impact energy 15-100 eV. Most curves of the
GOS vs. momentum transfer squared, K2, appear compatible with the
E. N. Lassettre et al. (1969) limit theorem. Extrapolation to the
optical oscillator strength values is meaningless for the 15-eV curves
of Mg 1t and Zn 11 for which the unphys, region is significant. The
GOS min., whece they exist, near K2 — O are important in assessing

”7 whether a given transition is interpretable in terms of the Born

approxn.

C-A-/ﬁ??_/_g_é’,/\//'f ®
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2J1113. BepostHoctH nepexonos annuit Cu II. Transi-
tion probabilities of Cull lines [/ Neger T., Jiger H,l
/I Z. Naturforsch, A.— 1988.— 43, No 5.— C. 507—508.—
Anra.

M3Mepenn OTHOCHT. BEPOSITHOCTH NCPCXOAOB Ans 7 Jnuiit
Cull u3 o6nactu 400—500 nm. Hamepenus BHIIOHEN b
nyTeM pPericTpauiH MCPNEHAHKYJIIPHO ocCH HHTCHCHBHOCTH'
H3JYYeHHs MIa3MEHHOll CTPYH, HCTEKalollell H3 Kanuanspa,
a Takxke npH HaGMOJEHHH HHTCHCHBHOCTH aKCHANBHOIO,
paspsiaa B3pHIBaloLieiics MeaHoii mpoBosoukH. Heo6xo-
nuMble napaMerpn maasmu (7=18 000—24 000 K x Ne=!
= (5—8) X10'7) HaXoAHJHCb COOTBETCTBCHHO M3 OTHOue-
HHiT HHTCHCHBHOCTEH JIHHHIl Cul ¢ H3BECTHBIMH BCPOATHO-
CTAMH TEPeXo0B M H3 IITAPKOBCKOM WHMPHHE Juiuun Hg
poaopoaa. ITorpeinocTs ONPEAC]eHHSI OTHOCHTCAbHHX Be-|
pOSITHOCTEfi MepexojioB B Cu Il ouennBaercss B 4-25Y%. '
5 ey U aen e A. H. Psbues,
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| 109: 45445j Transition probabilities of copper (Cu 1) lines,!
Neger, T.; Jaeger, H. (Inst. Experimentalphys., Tech. Univ., A-8010
Graz, Austrin). Z. Naturforsch., A: Phys. Sci. 1988, 43(b), 507-8|
(Eng). Relative transition probabilities of 7 Cu 11 lines in the visiblel
spectral region are measured by side-on observation of a plasma jet !
emerging out of a capillary as well as by using an axial discharge-type |
of an exploding Cu wire. The results were compared with those of!
two other expts. . b
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9B51072. Pacuer 3Hepruit 'cnnH-Mynbrunne’r‘ﬁ'ux JIEKT=
ponnbix nepexopaos B NaF : Cut B npuGaunkenun JOKbz
HOIl CMHHOBOW -TWIOTHOCTH M C TNONPaBKOH Ha camoneﬁcr{i
sue. Spin-multiplet electronic energies in NaF: Cu+ bxx’
self-interaction—corrected local-spin-density approximag
tion / Erwin S. C., Lin C. C. // Phys. Rev. B.— 1989
40, Ne 3.— C. 1892—1900.— Anrua. i
B pamkax ¢QopmannaMa (YHKUHOHANA IUIOTHOCTH C no-|
npaBKoOM Ha caMmofeiicTBHe H B TPHOJHAKCHHH JOKaAbHO]
CNHHOBOM IJIOTHOCTH Pa3BHT METOA pacyera 3JEKTPOHHOI
CTPYKTYpbl NPHMCCHBIX IEHTPOB B KpHCTaxwaax. B Meroge
yuTeHbl TakxXe 3(QeKTH CNHHOBOH MNOAAPH3ALMH, OpCy-
TaJbHOIl pesaKCallHH H CNHH-OPOHTaJbHOE B3aHMOACHCTBHe,
C HcnoJb3oBaHHEM 3TOM MNpPOUEAYPH PaCCYHTAHBl YPOBHK
SHEPrHH M BOJHOBHE (-UHH 8 TEPMOB MPHMECHOTO HOHa!
B Kpucramne NaF, oTHoCAMHXCH K BO3GYMKAeHHO[
‘3d%4s-kKoH(dHrypauuH; BHUYHCJICHA TaKke 3Heprust 3d—4s.
nepexonia. Ilas pacyeToB pPa3HOCTH IHCPTHA MEXKAY TpH-
MACTHHIMH H CHHIVIETHBIMH YDOBHSMH HCTOJB30BaH (op-
MaJu3M TnapaMmeTpoB JpolbHofi 3aceseHHOCTH. Paccuntan-
Hble YPOBHH  3Heprun 3d°4s-KoHdHrypaukn H  3Heprus
3d—4s-nepexoia XOpOWIO COTJIACYIOTCA C 3KCMEPHM, naH.!
HBIMH. B. C. Muponos
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- 751032. O 3aBACHMOCTH BBIYHCJEHHBIX CBOACTB OT yue-'
Ta KOPPCJSIUHH H PENSITHBHCTCKHX 3ddekToB. CpoacTeo K.
9/eKTPOHY aroMa Mmead. On the dependence of correlati-|
‘on and relativity: The electron affinity of the copper|
‘atom / Marian C. M. // Chem. Phys. Left.— 1990.— 173,}
Ne 2—3.— C. 175—180.— Anra. ;

C HCnosb3oBaHHEM pa3NHIHHX BapHAHTOB Yy4YeTa 3JjeK- !
TPOHHOIT KOPPEJSUHH H PeSTHBHCTCKHX 3%¢:emon paccuy-!
TaHO CPOACTBO K 3JIGKTPOHY aToMa MeaH. Basuc cocrasien;
Ha ocHose HaGopa [11s8p5d3f]; opGurann onTHMH3HPOBaHMK
B paMKax MHorokondurypau. meroma CCII B mosHom ak-!
THBHOM IIPOCTPaHCTBe. !&ppenﬂu. NONpaBKH K 3Heprusmyi
cucreM Cu u Cu— BHYHCJIEHH B NPHOIIKEHH Kompnrypau,lf
B3-BHA C YYeTOM OJHO- H ABYKPAaTHHX BO3GYXKACHHI IO
OTHOWICHHIO K HaGOpy HCXOAHHX KoH(HTypaumii, Jubo -Bl
MOAHGHUHD. MpHOAHKeHHH -LHOHAaJa CBSI3aHHWX nap. Pe-l
JIATHBHCTCKHE MOMPABKH, BKJIOYAIOUIHE Macc-MOJASpH3AU. K
NapBHHOBCKHE BKJajibl, OLCHEHH IO TEODHH BO3MYIUEHHI,
Hanaywmnym 3shauennem cpoacrsa mnpusunano 1,09 3B, uro
MeHblie skcnepum. sennunnsl Ha 0,14 3B. Cpenano 3axumo-|
HCHHC, UTO KOPPEAAU. H PEAATHBHCTCKHC NONDAaBKH He SB-i
JSUOTCA HE3ABHCHMBIMH H C/ICN0BATENIBHO, HE M. 6. Y9UTeHH,
O amAHTHBHOM cxeme., - o ~A. B. Hemyxuy
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" Yposun sueprun mean; Cul po Cu XXIX.

% Mﬂ/é é[ -24 51060,
“nergy levels of copper, Cu I tllrough Cu XXIX / Sugar]

XX/ Jack, Musgrove Arlene // J. Phys. and Chem. Ref. Data.l
AR 1990.— 19, Ne 83— C. 527—567.— Awura. o
CBoaxa pe3y/bTaToB MO BCEM H3YYEHHBIM COCTOSHHSIM!

aroMa Megu H ero uouoB jJo Cu XXIX. Hpeucraanenu

SHepriHH pPa3JHYHBIX COCTOSIHHIT 1. g-0AKTOPH,  SHEprHH

HOHH3ALHH, a TAK¥XKe, MO BO3MOXKHOCTH, Te KOHGHrypaumy,

K-pHie JaloT OCHOBHOIl BKJaX B BOJHOBHE O-UHH. Jln;;’

KaKJ0il CHCTEMBl YKa3aHbl CMOCOGH IOMyYeHHs BRITIOUCH-|
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v 113: 103653w Energy levels of copper, Cu I through Cu XXIX.!
Suzar, Jack; Muszrove, Arlene (Cent. At. Mol. Og'.. Phys., Natl.!
Inst. Stard. Technol., Gaitharsburg, MD 20899 USA). ./ Fhys.|
Chem. Ref. Data 1990, 19¢%.. 527-616 (Eng). The energy levels of:

the Cu atom, in all stages cf ionization for which e_xgtl. data nrc"
éé available, have been compile<. Ionization energics, either exptl. o,
/{ theor., and exptl. g-factors zre given. Leading components of caled;

eigenvectors are listed. T
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- /1941
716 B1033. daexktponnas ‘crpyktypa  Cu-kaactepos T
Kyaarun H. A., Kymes L. H. // ®u3. tBepa. Teaa (C.-Tle-
TepOypr).— 1991.— 33, Ne 11.— C. 3382—3386.— Pyec.
[TpuBoasiTCcst peayJbTaThl YHCACHHBIX PACUCTOB 3JCKTPOH-
JHoIT cTpyKTypsl HonoB Cu?*, Cu%” (xondurypauun 3ds,
3d®4s, 3d°) B xaacrepA&Cun+:[0%<), r=3, 4, 5, 6 npu
Pas3JaHYNbIX pajHycaX KOOpAHHAW. cdepbl, MOayyeHHBIX M(;j

TOAOM CaMOCOIJIaCOBaHHOro noJast AJs kiaacrtepos. [Tokasza-
10, UTO NIl ONPCACJCHHLIX ‘3HAUCHUSX NAPAMETPOB 1,7, l
NPOHCXOAHT ~ CYWICCTBEHHAs  NEPECTPOiika  3JEKTPOHHOIT)
CTPYKTYPhl, KOCBCHHO NOATBEpPxAaloLIast 3.'1':KTp0HllbIﬁ..\le-/
‘xauuam BTCIT. ) . )
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117: 14715h Investigation of autcionizing copnrgl) in the:
region of the second ionization limit Cull 3d%s. M artins, M.;'
Zimmermann, P. (Inst. Strahlungs- Kernphys., Tech. Uniy. Berlin,’
W--1000 Berlin, 12 Gemn_la)‘ Z. Phys. D:* At., Mol. Clusters 1992,
23, 115-19 (Eng). combination of collisional ‘and laser

{i‘ excitation was used for the investigation of autoionizing Cu(l) states

MUY [a"the region ‘of the second ionization et Cotlh ou 34 poy

85000-25000 cm-1. The anal. of the complicated signal structure was

//M/zm UORUY Y Foncs e rvapared et e il 308 4% Jevels. Thoe st
ock ca e

W/’d’ adhv:l"vidth-dm-uioninlium g \m

C. 41992, 11FnE
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116:139062d Reinvestigation of some of the autoionizing
in the spectrum of copper (Cu 1). Rao, P. Meenakshi Raja;
fsdmanabhan. S.; Krishnamurty, G.; Sekhar, B. N. Raja (Spectrosc.
piv. Bhabha At Res. Cent.. Bombay, 400 085 India). J. Quant.
gctrosc. Radiat. Transfer 1992, * 47(2), 113-19 (Eng). ' The .
wission spectrum of Cu 1 was generated in a 10 A d.c. arc and |
'Mmpphed in the second and third orders of a 3.4 m Jarrell-Ash |
rocraph using a 1200 groove/mm grating. The spectral lines
ing the autoionizing levels 554D, 5s'2D, and 5s*2D arising from '

e 3d%4s5s configuration have been reinvestigated to obtain
woprehensive data on the half-widths of all of the diffuse lines, '
The data on 5s°2Dy;z are reported for the first time. The half-widths
of the 55'¢Da 2 and 2Ds/2 lines are larger than those of the
ngondmg multiplet components 5s'¢Ds/2 and 2Ds,2, whereas the
wlf-width of 5s°2Ds;2 is larger than that of 58"2D3/2.  The line
iles were fitted to Gaussian and Lorentzian distributions and the
wsults showed that the contribution to the breadth of a sharp line is
painly from the_lmtrumenul width (Gaussian), whereas the
omalous broadening of the diffuse lines caused by autoionization is
predominantly Lorentzian. .
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119: 587258 Analysis_of autoionizing Rydberg series copper|
(Cu 1) 3d? 4sn] with the multichannel quantum defect theory,
Martins, M.: Zimmermann, P. (Inst. Strahlungs Kernphys., Teck
Univ. Berlin, W-1000 Berlin, 12 Gen:ar.,\". Z. Phys. D: A:., Ml
“Clusters 1993, 27(2), 115-21 (Eng). Usirg at. beam techaique, ¢
.combination of collisional and ,(laser excitation, and pkotaica
detection, autoionizing Cu 1 states in the region cf the ionizasice
limits Cu 11 3d® 4s(3:D) were investizated: In spite of tke
complicated structure of the sigrnals due to the four differeas
ionization limits 1Dy, 3D, 3D; and !D: and the larze no. of posaitie
(LSJ)-states, which can be reacked by this exptl technigue. the )

/
/ 0 . /74 /2, (| majority of the siznals could be attrituted to definice Rydberg ser
/ [/;/{)/Z Z{z 3d? 431!Dy. *Ds. 3D;, 1D2) al (LSJ). Perturhaticns were acalized o

the three- and fcur—channe! quantum defect thecry and by Haree-F
calcns. General formulas for the calen. of the photoionizaticn cross
section by the four—channel quantum defect theory in the case of t'olj

closed and two open channels are given. -~ -~~~

C.A. /883, 19 n6
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122: 299446j Electron impact excitation of copper atoms: Final

‘report. Stumpf, B. J. (Dep. Phys., Univ. Idaho, Moscow, ID USA).

Report 1993, UCRL-CR-113452; Order No. DE93017995, 13 pp.

(Eng). Avail. NTIS. From Energy Res. Abstr. 1993, 18(11), Abstr.

No. 34443. The optical excitation function method was used in a

crossed atom and electron beam arran%ement to measure the electron

impact cross section of the copper 42P — 42S resonance lines (32.8,

. 327.4 nm) from threshold (3.8 eV) to 8 eV. Relative exptl. cross

: section data were normalized at an energy of 1000 effect with respect
JZ ? AZ to first Born theory that includes the 425 — 42P resonance transition
with an oscillator strength of 0.652 and cascading from the

(3d!ond)!D states with n - 4,...10. The measured Cu 425¢ — 42P cross

section is compared with recent theor. calcns. in close-coupling
7'% ‘ approxn. Very good agreement was found with the 1-Ost close-coupling:
theory of Scheibner. _ _ B

C f2.1995, 2L, N7
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118: 157011g Lifetime measurements c* the 3d4s(!D)4p con:[
figuration of copper (Cu1). Van der Vee:, W. E.: Van Diest, R. J.
J.; Doenszelmann, A. (Zeeman Lab., Uri.. Amsterdam. 1018 XE
Amsterdam, Neth.). Z. Pays. D: At., Mel. Clusters 1933, 23(3;;
201-3 (Eng). The radiative lifetimes of the !avels in the 3d#4stD)4p
configuration of Cu I are measured. The l:.els are excited from the
metastable 3d?4s*Dj 252 levels. The oiitastable Cu ato~* are |
generated in a pulsed hollow cathode disciiarge. The levzls studied
are populated with a 35-ps laser pulse at vavelerctiis at ~220 nm. |
The laser induced fluorescence signal is detr-ziea. The lifetime of the ’
3d*4s(3D¥4p*D:.2 level is also detd. oy d:“ect excitatioz from the
ground state. A comparison with caled. litei'ature values is given. .

n//é '

/



/993

119: 2586938 Observation of singly-ionized' cogper emission:
lines from a Grimm-type glow discharge plasma with argon~helium

as mixtures in a visible wavelength reglon. Wa atsuma, |

r(azunki; Hirokawa, Kichinosuke (Inst. Mater. Res., Tohoku Univ.,

Sendai, Japan 980). Spectrochim. Acts, Part B 1993, - 48B(8),

1039-44 (Eng). In the Ar-He plasmas, the emission lines of Cu*,

. which cannot be excited in the 'Fure Ar plasma, can be obsd. in the
/ b visible waveleagth region. hese lines are identified to the
8 ﬂ/m, 3d94f-3d94d, 3d95d-3d25p, or 3d*6s-3d?4p transitions. The collisional

{ - % _ reactions .occurring and the resonance energy transfer between Cu!
atoms and He ions are a feasible mechanism for the obsd. excitations.

C A 1993, 19, nAY
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121: 216356k Absolute transition probabilities of Cu 11 lines.
Crespo_Lopez-Urrutia, J. R; Kenner, B,; Neger, T.; Jaegerni;."
(Inst. Experimentalphysik, Tech. Univ. Graz, A-8010 Graz, Aust'ria) !
J. Quant. Spectrosc. Radiat. Transfer 1994, 52(1), 111-14 (Eng)"
Transition probabilities of 47 lines of Cu 1 have been detd. exptl. in'
the spectral region 2000-3000 A by performing emission measurements'
using & special high frequency hollow electrode discharge. The'
branching ratios found for the levels of 4p and 5s are converted to'
abs. transition probabilities using lifetime data found in the'
literature. Comparison of the results with available values of other|
suthors has been made. The deviation between our values and thosel"
compared is less than 10% for m~st of the lines. . "}
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{ 123:353235a Atomic transition probabilities and lifetimes for.
the Cu 1 system. Fu, K.; Jogwich, M.; Knebel, M.; Wiesemann, K.i
(Ruhr-Universitaet, D-44780 Bochum, Germané). At. Data Nucl.!
KM% Daclrég Tables 1995 (bP\tx)bl. 1995). Gl}(l), 1-30 g(thx;xg). grlea.surled anhc:;
calcd. transition probabilities, oscillator stren , and wavele
,pp‘_ s for Cu I at. transitions and measured and calcd. lifetimes ofngx 1l
/ states are tabulated. Data published from 1957 to mid-1994 are
) “covered in this compilation. R e
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127: 40041m JIonization potentials and electron affinities of Cu,!
Ag, and Au: electron correlation and relativistic effects. Neo-!
grady, Pavel; Kello, Vladimir; Urban, Miroslav; Sadlej, Andrezej 3
(Department Physical Chemistry, Faculty Sciences, Cominius University, |
Bratislava, Slovakia SK-842 15). Int. J. Quantum Chem. 1997, 63(2), !
557-565 (Eng), Wiley. The electron correlation and relativistic effects:
“ on ionization potentials and electron affinities of Cu, Ag, and Au are;
investigated in the framework of the coupled cluster method and differ-
ent 1—-component approxns. to the relativistic Dirac—Coulomb Hamilto-|
‘nian. The first—order perturbation approach based on the mass—|
e) velocity and Darwin terms is found to be sufficiently accurate for Cuand |
/ " Ag while it fails for Au. The spin—averaged Douglas—Kroll no—pair |
_ method gives excellent results for the studied at. properties. The ioniza-|
D/‘ tion potentials obtained within this method and the coupled cluster |
scheme for the electron correlation effects are 7.733(7.735) eV for Cu,
7.461(7.575) eV for Ag, and 9.123(9.225) eV for Au (exptl. values given
in parentheses). The caled. (exptl.) electron affinity results for Cu, Ag,
and Au are 1.236(1.226), 1.254(1.303), and 2.229(2.309) eV, resp. There|
is a marked relativistic effect on b@:ﬂ‘ﬁiﬂ’!ﬁ“ﬁ°‘l"°f?5‘ﬁ?!ﬁf‘d electron;

C g 1997, 1y s M e
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Lc /2‘{/ k’) 129: 8682b Force fields in liquid and solid Cu metal. Relation

between quantum chemical and density functional treatments.

March, N. H.; Ray, A. K. (Dep. Physics, Univ. Texas, Arlington, TX

USA). Phys. Chem. Liq. 1998, 36(4), 207—214 (Eng), Gordon & Breach

Science Publishers. A review with 14 refs. comparing and contrasting 2

types of force fields for condensed Cu in metallic phases. The 1st is a
conventional liq. metal pair potential, accessible through inversion of the

measured liq. structure factor S(q). The form of this, for T = 1423 K,

and no. d. p = 0.075 54 A-3 is known from the very recent work of

M Rajagopalan and Srinivasa Rao and from the earlier study of Arai and
t(t( . /10 / Yokoyama. This potential is suitable to discuss structural rearrange-
ments only at the specific atom vol. Q = p~! referred to above. The 2nd

type of force field is appropriate for cryst. Cu lattices with different local
coordination nos. As a concrete example, the work of Carlsson et al. on

fecc. Cu metal is analyzed in terms of the 'Z; and 3Z, potential energy
0 /’ curves of the free—space Cu dimer. The relation to Cu clusters is briefly |

referred to._
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[ﬁz 9? [2 Matspesemm—y - o, .

L H 1S ) 130: 174726] Reassessment of the first jonization potentials of
copper, silver, and gold. Loock, Hans—Peter; Beaty, Leanne M.; Si-
mard, Benoit (Steacie InstituteforMolecular Sciences, National Research
Council of Canada, 100 Sussex Drive, Ottawa, ON Can. K1A OR6). Phys.
Rev. A: At,, Mol., Opt. Phys. 1999, 59(1), 873—-875 (Eng), American
Physical Society. The 1st ionization potentials (Vip's) of Cu, Ag, and Au

y were reassessed using a 2—color resonant excitation scheme on laser—
vaporized at. beams of Cu, Ag, and Au. Rydberg levels of the nd!°ngs?-
(2Sy) and nd1°ngd2Dax 5) series converging to the ground 1S term of
the singly charged cations were excited and pulse—field ionized. The fit
to the Rydberg levels yielded the ionization potentials Vi(Cu)=62,317.3(2)
cm-?, Vip(Ag)=61,106.45(20) cm=?, and V;p(Au)=74,409.0(Z) cm-T. A
comparison of these results to the currently accepted values revealed
@ slight discrepancies to the previously reported IP of Ag.
oy usGieparieles. ¥, AOUSY 1epofiea e ab. ..
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