UDC 539.187

V. V. Buyadzhi, Yu. G. Chernyakova, O. A. Antoshkina, T. B. Tkach

O dessa State Environmental University,

15, Lvovskaya str.,, Odessa-16, 65016, Ukraine

E-mail: buyadzhivv@ gm ail.com

SPECTROSCOPY OF MULTICHARGED

OSCILLATOR STRENGTHS OF Be-LIKE

IONS IN PLASMAS:

ION Fe

The generalized relativistic energy approach with using the Debye shielding model is used for studying spectral pa-
rameters of ions in plasma and determination of the oscillator strengths for the Be-like ions. An electronic Hamiltonian
for N-electron ion in a plasma is added by the Yukawa-type electron-electron and nuclear interaction potential. Oscillator
strengths gf for 2s2[2s12p37 1transition in Be-like Fe are computed for different values of the electron density and tempera-
ture (ne=1022102cm-3 T=0.5-2 keV) of plasmas are presented and compared with available alternative spectroscopic data.

1. Introduction

Spectroscopy of multicharged ions in a

plasmas is one of the most fast developing

branches of modern atomic spectroscopy. Let us
remind that a great interest to studying radiation
and collision processes parameters in a plasmas

is connected with importance of these data for
correct description of parameters characteristics
for plasma in thermonuclear (tokamak) reactors,

searching new mediums for X-ray range lasers
[1-20]. In many papers the calculations ofvarious
atomic systems embedded in Debye plasmas have
been D ifferent theoretical

performed ([13-161]).

methods were employed along with the Debye

screening to study plasma medium. Earlier we
have developed anew version of a relativistic en-
ergy approach combined with the many-body per-
turbation theory (RM BPT) for multi-quasiparticle
(QP) systems for studying spectra of plasma of
the multicharged ions and electron-ion collisional
The method

parameters. is based on the Debye

shielding model and energy approach [16-22]. A
new elementofthis paper is in using the effective
optimized Dirac-Kohn-Sham method in general
relativistic energy approach to collision processes
in the Debye plasmas. Here O scillator strengths
gf for 2s2-[2s1/22p 3/2]1 transition in Be-like Fe are
computed for differentvalues ofthe electron den-

sity and temperature ( ne=1022-1024cm -3, T=0.5-2

94

keV) of plasmas are presented and compared with

available alternative spectroscopic data.

2. Generalized energy approach in scatter-
ing theory. Debye shielding model
Let us firstly consider the Debye shielding

model accordinfto Refs. [16,18]. Itis known (see
[10-14,19] and refs. therein) in the classical theo-
ry of plasmas developed by Debye-Huckel, the
interaction potential between two charged parti-
cles is modelled by the Yukawa-type potential,

which contains the shielding parameter M [1].
The parameter Mis connected with the plasma pa-

rameters such as the temperature Tand the charge

m- vean/kBT . Here, as
and ke is

density n as follows:

usually, e is the electron charge the

Boltzm an constant. The density N is given as a
sum ofthe electron density Neand ion density Nk

of the k-th ion species having the nuclear charge

qk:n=Ne+ S qkn, Under typical laser plasma
k

conditions of T~1keV and n~1022cm -3the param -
eter Mis ofthe order of 0.1 in atomic units [13,14].
By introducing the Yukawa-type e-N and e-e in-
teraction potentials, an electronic Ham iltonian for
in atomic units as

N -electron ion in a plasma is

follows [19]:


mailto:buyadzhivv@gmail.com

H ="[[acp- f3mc2- Z exp(-/urt) /rt] +
|

(I-ap.)
+2- srap”stfe.)
01 n
TEe oenerallzed r e /iRIstin ~nerilga- approac-
Itmbme-/ wUTf tice; RM BPB has been in det-ils

Ozserlbed in Rats. [I11-22], nt gnnerahaa] ~"ri™)
Oeacippeclenergy a”~roash [Z-8], The ke-idea ie
in caloulating the eneag- -gilds DE of cd6i“™nee”[s
dSa-8S -ill - -s Notintjctird w itii -hz secular m etaix M
d-a” n fiiaftion W-6[s'To construe- AX, one s/souM
une the Gell-M ann and Low tOiabatic formulr fos
D E . r'lzecsticu.~arm”~t:rix;nlcm rnZsuce ztiiad0 ct-ii
piex in [itc PT tezond oidae. The whole eflcuia-
tion is redur”~d tx anlculation ~n~d diagonalizatidn

u- thuyynom xiem m aScio.M .fnd definition oi m atesx

of tie eoefficieXn with clgeo s-f-e vcctoen BUA

[5-ei. “To calcuiato all neeessaro i“elLrlx -lumesnts

one mus- itfc lin basis’s od S-id 2Q 2 -MiativIli®m
Ounc-lun[. W iihin gsienecgn c/proa-h the total en-

ergy -hIT ofiha stale isusuelly /lescoted as [3-7]:

nE i=RenE + i M (2)
wUare Gis In-erbfdto0 as iht leve- wiUtd md de-
coy possidillty P -G. T'inNimaginury Lrissofelec-
tron enc-gu ofthe t-sten="w hl-is is dcOm d -n dice

losses) PT orctev as 11=:

IMMSB) =-i -1-V o
4n a>o>f

a<<f- £3)

w heri” II rforelectron anO | for vacanay.Tde

separateel teem - oll ti-e sum ’'n (31 represent --a

lontifdutions o- r[i8f8eenS cCannels end o probc-

yiH~ANIs:

r[nlsieO 1Is linUecl tpitu cn osctilafor strend-h f°
SGz stans/cvB w ay. 2 s Ssooevu tisal -iieie ediequata
nrii®ii’jnon eecfuieeT ustn-] .he olrmi-dirj]. dcsis’s
dUw ave functlonsiln [6] it-8S balu pronosed “ab

ifitio” ootim laation orinciniz Xoi] aonstnst;"i“on oB

ilteO yxclclc. Itucec g mlolmilnxtldo do tde 1x6.0
OepeoOeot multleleitroo fdotrinutldo do tde low -

ect QED PO Ideeeltldoc td tde exO1lxtldo wlOtdc oB

xtdm If leuelc. Odlc fdotrinutldo Oecirinec idllei-

tine effect ang ifos dependcnt upon -he afoctro-

ma”mtic poteutic5 ~ugc (the geu™™ nnnemvacl-

ant zonfrfouSloe dEt]evf' The trim miuation ofom -
dT leads -0 intc-ral differential eajuftjon, tdct
mnv p 1 1

iu numerieclln solved. in recuS one can uet sde

o”Nisnal uneselectron Oaeis d- the;PT [21(20-.5s- 1c

worth td not/ ihc- pals approae2 w zs nscc)uodec

-ofom of m ultiple f)gor[lcms oc modem dltcimic

gneieaf and molacumr ~h]ssict 1/10 [21?7~7'T7]). ho
gen/rcte tlle w ove Nlllll"/Oll"pasls w e use idle op-
timized Dirrc-Kohn-Sham uoteDtici witU one pc-

ec,mch(fi [8], cd:"/irti calldrfted tclinfiln i4s[[ ri\*clcl

-in imtio [Iro~M™clui'e veNliln 2SN relatlvIitf~c cneron

~d7)--,ach I-Sf rf~e moihfied. mem ei- soda

allulrsffztelr™,l it uee® -n N1 z™Mea”s-lon”’s (NY™] de-

d 1n 2A°IPN -cen, [$CIL|]

tails cop I
1.R~~ivs and connluclsn

Niiratipr -g/ic present our icsbISs &i™ ec™son

/hif-a ~:n~d o/KYgIMtING® firenniSls N r tianriaions 2ca-
2s-2rt)frl2 tn eircAde~ <f ~N-e BAniille {C. (C4-- s Oc-
reajDonding drasana i4~ram~la2en rr~ as -ollowc:
n =noi2-io2xm-n N=o A2

dre Whd7r:- Nbehavior O8the

dae-m ~o.uj-"~a).
eaenga shifis DE
(nM-ed fdc 25t—[;!"ss/20n:it ritl2 trans/t/ons and oscil-
lator strengtOe ahangex dor <2111720/; /ilgL™m<” pc-
cjlLm™e-;rs ate/e ~lei:Sfon m(ins’\l;i/ And t-;;ms)eiidSinNt).
S Otherearn ti)tand 10~ oratlintor si;rengtgc
g)i-or 25---1251'eUOi/4- ti~:niidion in Be-iil e as foe

diiBefent voiurs a~tde -is (¢ -3) "egd T -ie eV).

erable 2

O fc)l]aS~rr ctrittigitiin Coe s;ttt2 siii d-f--/iii ttrensi-

fion ii) ca~tDils® dn A" d 1™ er'en”S ng [er-"Dand T
(eVv f ddinyefBnolue 1og &I [on-
re sonNl fl™Mm S("24
m [13] [13] [131 [10]
aoe 0.203'e 0.iro7 0.ir3e 4.1241
100¢ 0ash0Q'e  o0,r"3e 0.1040
a:oc”o 0.1K37 0.1330 0)1043

95



npogoB”~eHHa TaGnnfo 1

d000 0.2000 0.2003 0.203d
I-C 0.2031 0.2031 0.2040

0.2000 0.2000 0.200a
€e 204 20* 20d
an Ouc OQuc Ouc OQuc
000 0.2042  0.2042 0.2043 0.2003
2000 0.2042 0.2043 0.2003
d000 0.2040 0.204d 0.200d
d000 0.2042 0.204d 0.200d

ndece cce clco listed tde cecilcVle Octc V- Li
attl tad Stet-Friscea: tha mnlricoafignrtrioa
Dirtc-Fock )DF) ctlcnltrioa results, tad ioaic
seeara )I-S) modal simulttioa dttt [13, 16] (sat
rtfs. tearaia). hha tatlrsis shows thtttha erasaat-
ed Octc cce 1- pd-cif-lln ceccoocVle -eceement]
ddweeeC] come OIBBeceoie cco Ve explcined bn uc-
1-0 diBBeceotcelctlulctli ocVitcl Vcclcec cod OIBBec-
eotmodelc Bocciiouotl-o oBtde plccmc ciceeol-o
eBBeit. It 1c im posl-nt to note tdct ouc iom putl-0
ocilllctoc ctceootdc wltdlo co enecen cppcocid
wltd dIBBeceot Bocmc oB tccocltloo opecctoc (tdlc in
loccecpoodl-o to ucl-o tde pdoton pcopcoctocc in
tea form of Coulomb, Fayamta tad Btbusekia)

oleec uecn floce cecultc.

References

2. Okc E.] Ctcca Bcocdeol-o0 oBHnNndcooeo
cod Hndcooeoliae Copeitccl Lloec in
Plccmcc: Ude Pdnclicl loclodt (OxBocd:
Alpet Sciaaca Inttm TtionTI1d.-2006.

d. Gclem H R , Cpeitccl Line Bcocd-
eol-o Vn PlccmecciN.-Y.: Aicdem lc

Prass).-1974.

3. Okc E., Relctloo Vetweeo tdeocleC]
expeci-mentd] cod clmulctlooc oB cpei-
tccl line <cdcpec //lot.J.Cpeitc.-d020.-
Col.20.-P. 80d082.

4. lucoouc E.P., Gccot l., O cilllctos

ctceootd coomcllec in Ne icoeleitcoolc

ceeueoie wltd cppllictlooc to X-c-n lc-
cecmodell-o//J. Pdnc. B:At.Mol.Pdnc.-

2aa8-Co0l.32.-P.d832-d883

96

20.

22.

2d.

23.

24.

lucoou L.N., lucoouc E.P., Kolodt L.,
Eoecon Appcocid to looclcteot QED
tdeoiy Boc icliulctloo oB eleitcoo-iol-
llcloo «ctceootdc/ //Pdnc.Reu.A.-2aa3.-
Col.48.-P.433r-4334.

Glucdaou A.C.'"lucoou L.N., Rcdlctloo
D eicn oBAtom li Ctctec: ctom li ceclduc
polccinction cod ocuoe ooo-loucclcol
fontriVutionc//Pdnc. Lett.A.-2aad.-
Vol.170)1).-R tt-t6.
Glucdaou A .V 'lucoou L.N.,DC Ctco-0-
Fleld Ctcca-EBBeit: looclcteot eucotum -
m eidcolicl cppcocid//J.Pdnc.B:At.
M ol.Opt.Pgnc.-2aa3.-Vol.d3.-P.L33a-
383.

Glucdaou A.V] Relctlulctlf Qucotum
Ugeocn. Qucotum] meidcolic oBAtom -
ic Cnctemc.-Odeccc: Actcopclot] d008.-
100P.

lucoou L.N."lucoouc E.P., Extccpolctloo
oBctom li loo eneceiec Vn model poteo-
tlcl metdod: Nc-liae cpeitcc// Atom.
Dctc Null Dctc UcV.-2aaa.-Vol.d4.-
P.ar-cdc.

Kdcaoo M .A., Wcaitd J., Lccceo M. el
cl, DIBBeceotlcl icocc-ceitlooc cod icocc-
ceitlooc cctloc Boc tde eleitcoo-Im pcil
exiltctloo oB tde -eon dprts coafigu-
cctloo//Pdnc.Reu.A .-d00d.-Vol.3r.-
P.03d322.

Kdcaoo M .A., Vcodeueotec P., adlldecc
J.G. etcl] Eleitcoo-Im pcit exiltctloo oB
cceon 3prds coafigurttioa: D iffaraatitl
icocc-ceitlooc <cod icocc-ceitlooc cc-
tloc// J. Pdnc. B: At. Mol. Pdnc.-d004 .-
Vol.33.-P.d43-d82.

Griffia D., Btltaca C., Mitaik D.,
Bece-out J., Dlcci R-mctclx icliulc-
tlooc oB eleitcoo-Im pcit exiltctloo oB
Ne-liae Kc//J.Pdnc.B: At. Mol. Opt.
Pdnc.-d008.-Vol.42.-P.d20d02.

Y o-oelc-o Li, JlcoducWU] Yo-0 Hou,
Jitamia Yuta, laflnaaca of eot tad
dense plccmcc on eoecon leuelc& oc-
illlctoc ctce-otdc oB Be-liae looc Bos
Z o d3-33// J. Pdnc. B: At. Mol. Opt.
Pdnc.-d008.-Vo0l.42.-P.24000d.

Oautcu H., C-aol.] Ycmcoouidl K., DI-



20.

23.

21.

28.

2a.

do.

d2.

eciaceo G., Eleitcooli cteuituce oB ct-
omc in Iccec plccmcc: DeVce cdleldl-o
cppcocid// J.Pdnc. B: At. Mol.Pdnc.-
door-vol.38.-p.a23-ad3.

Cmltd A., Bcoolctec M., adu-o Y., Dju-
cli N., Dunn G., WcllVc-a B., Woltac
0O.] Necc-tdcecdolO  eleitcoo-Impcil
exiltctloo oB multlpln-idccoed Be-
liae iooc//Pdnc.Cic.-2aaa.-V0i.n80-
P.d83-d81.

Buncdndl VV, adeconcaouc Yu.G]
Cmlcoou A.V] aa-td OB., Eleitcoo-
lollicloocl  cpeitcociopn oB ctomc
cod looc in plccmc: Be-liae looc//
PdotoeleltcoollC.-d0 23.-Vol.dr.-
P.a3-202.

Mcllooucacnc C.V] Glucdaou AV,
Kdetcelluc O.Yu., Lopctaio Yu., LoVo-
OcA.V., Culocce-ao A., Niaolc L., Pece-
Inol-c a., Geoeccllned eoecon cppcocfg
to icliulctl-o eleitcoo lolllcloo ccocc-
ceitlooc Boc multlidccoed looc in ¢ plcc-
mc: DeVne cdleldl-o model// Int. Jouco.
Qucot. adem.-d022.-Vol.222]Nd.-
P.d88-da3.

Mcllooucacnc C.V, Glucdaou AV,
Kdetcelluc 0O.Yu., Culocce-ao A.A.,
MIlcide-ao E.V] Flocao -A., Optl-
mlined pectucVctloo tdeocn cideme Bos
icliulctl-o tde iotecctomli poteotlclc
tad erparfiaa liaas seift for eatvy tt-
omc in tde VuBBecioect occ//lot. J. Qucot.
adem.-d00a.-Vol.20a.-P.33dr-33da.
Glucdaou A.V, Mcllooucacnc C.V., Pce-
pelltcc G.P., loocte-ao V.M., McolBec-
tctloo oBtde new Iccec-eleitcoo ouilecs
cpeitccl eBBeitc in tdecmclined plcecmc:
QED tdeocn oB loopecctlue lccec-elei-
tcoo- nuflecc pcoieccec//J. Pdnc.:a00B.
Cec.-d000.-Vol.22.-P.2aa-d03.
Glucdaou A.V., Mcllooucacnc C.V.,,
AmVcocou C, Cdplocceuc 1.M., Ucoltc-
acnc O.V.] Recoocoiec in eucotum cnc-
tams ia stroag axtaratl fialds consisttnt
eucotum cppcocid// J. oB Ueido.Pdnc.-
2aa3.-Vol.38] Icc.d.-P.d20-d28.
Glucdaou A.V., Mcllooucacnc C.V.,, Lo-
Vodc A., Cdplocceuc 1.M.'Gucoltcacne

dd.

d3.

d4.

do.

d3.

dil.

ds.

E., Kocideucan D., Dlco-octlic oB tdc
lolllclooclln pumped plccmc cod 20x 21/

oB tde optlmcl plccmc pcccmetecc oB

x-c-n lccl-o0: acliulctloo oB eleitcoo-
collisioa straagtes tad rtta cuafficiaarl
Pdnc.: aooB.

Boc Ne-liae plcecmc// J.

Cec.-d000.-Vol.22.-P.288-2a8.

Glucdaou A.V. Kdetcelluc O.Yu., Lo-
Vodc A.V, loocte-ao A., Culocce-an
A ., Kocideucan D., LouettL., QED cp-
pcocid to modell-o cpeitcc oB tde mul-

tlidccoeO 1looc in ¢ plccmc: Ocilllctos

cod eleitcoo-loo lolllcloo <ctce-otdc//
Cpeitccl Line Cdcpec. AIP aooBec-
eoie Pcoieedl-o0c.-d008.-Vo0l.2008.-
P.23r-233

Glucdaou A.V ., Culocce-ao A A .,
N uflecc eucotum optlic: Eoecon cp-

pcocid to multi-pdoton cecoocoiec io
nuclei // Ceococ Eleitc. cod M licocnct.
neido.-d020.-Nd.-P.0-20.

Glucdaou A.V., Eoecon cppcocid to cec-
oocoie ctctec oBlom pouod cupec-decuh

nucleus cod EPPP in decun nucleus fol-

licionc// Low Eoecon Antipcoton Pdnc.

AlP aooBeceoce PcoleeO1loo0c.-d0OOT.-

Vol.3a3.-P.d03-d20.

M cllooucacnc C.V] C.V., DuVcouc-

acnc Yu. Vitcuetcacnc L.] AOucoieO

eucotum meidcolicl icliulctloo oB

tde Vetc deicn pcoVcVlilitlec// Low Eo-

econ Aotlpcotoo Pdnc. AIP aooBec-

eoie Pcoieedl-oc.-d000.-Vol.1a3.-

P.d02-d00.

Glucdaou A.V, AmVcocou C.V, Lo-

Vodc A., Gucnitcacnc E.P., Pcepelltce

G.P., aooclcteot QED cppcocid to ccl-
lulction oB eleitcoo-iolllcloo exiltctloo

icocc-ceitlooc cod ctce-otdc: Ne-liac

looc//lot. Jouco. Qucot. adem .-d00O.-

Col.204] N4 .-P. 03d-03a.

Glucdaou A.V., AmVcocou C.V, le-

octe-ao A.V., Kocideucan D.A., DC

Ctco-o0 Field Ctcca eBBeit Bocooo-dnOco-
oeoli ctomc: aooclcteot eucotum me-
idcolicl cppcocid// lot.Jouco. Qucot.
adem .-aoo04.-col.aa]J]N3.-p.a33-a3a.

Glucdaou

A.V, M cllooucacnc Cc.V,

97



98

da.

30.

32.

3d.

33.

34.

adeconcaouc Y.G.] Culocce-ao A.A.,
aoopecctlue Iccec-eleitcon-nuilecc pco-
ieccec: QED icliulctloo oBeleitcoo cct-
ellltec cpectcc Boc multi-idcceed loo io
Itsar fiald// Int. J. Qutat. Ceam.-2004.-
Voi.aa.-P.88a-8a3.

Glucdaou A.V Kdetcelluc O.Yu, Mc-
llooucacnc CV, Optlcc cod cpeitcoc-
iopn oB loopecctlue Iccec-eleitcoo
ouilecc pcoieccec in ctomli cod mo-
lecules cnctemc - new tceod in eucotum
optics// Eucop. Pdnc. Jouco. CU.-d008.-
Vol.230]N2.-P. 2a0-d04.

Glucdaou A.V, Dc-iaou CV. Pce-
ealitst G., Poliscenk VN., Efimov A.,
Qed tdeoiy oB nonlinecc inteccition oB
tde complex ctomli cnctemc witd lcces
fiald multi-peoton rasoatacas// Joucocl
of hace. Pers.-1997.-Vol.38 )2).-P.219-
ddd

Glucdaou A.V., AmVcocou C.V, Lo-
Vodc A.V, Gucnitcacnc E.P., Kdetcelluc
0.Yu., QED icliulctloo oBdecun mul-
tlidccoeO looc  wltd ciiount Boc tdc
loccelctlo-] ccdlctlue cod ouclecc eB
Beitc// Reieot Aducoiec in Udeoc. Pdnc.
cod adem. Cnctemc.-d003.-Vol. 20.-
P.d80-300.

Glucdaou A.V, acliulction oBpcccme-
tecc oBtde ioteccitloo poteotlcl Vetweeo
excited cia-li ctomc cod mercury ct-
omc-tde an-, Fc-He ioteccitloo// Optiae
i Spaktr.-1994.-Vol.77 )1).-P.5-10.
Glucdaou A.V'Kdetcelluc O.Yu., Guc-
nitcacnc E.P., Korcdeucan D.A., Lo-
Vodc A.V., Pcepelltcc G.P., Ceocl-e
tde eleitcoo-iolllcloo exiltctloo ccocc-
ceitionc Boc Ne-liae looc oB Fe in e
plccmc in tde DeVne cdlledl-o cppcoxl-
mctloo// Ceococ Eleitc. cod Miicocnct.
neldo.-d003.-Nd.-P.a-23

Culocce-ao A.A., loocte-ao A.V, Uec-
ooucan V.B.] Niaolc VV, CeceOe-an
C.C, nacid U.B.] Aducoied celctlulctlc
model poteotlcl cppcocid to icliulctioo
oB ccdlctloo tccocltloo pcccmetece io
cpectcc oBmultiidcceed looc// J. Pdnc.:
aooB. Cec. -d024.-Vrl.048.-P. 02a041.

30.

33.

31.

38.

3a.

40.

42.

4d.

43.

Culocce-ao A.A., Kdetcelluc O.Yu,
Buncdndi VV, Flocao O.A. Zclidan
P.A., Pooomcceoao E.L., Cpeltcocloph
oB RnOVeco ctomc in ¢ Blcia-Vodn cc-
eiTriua fiald: Ralttivistic teaorr of ax-
iltctloo cod loolnctloo// J. Pdnc.: aooB.
Cec.-d024.-Vrl. 048.-P. 02d048.
Glucdaou AV, Kdetcelluc 0O.Yu.,,
Buoucaouc Yu.Yc] Buncdndi VV
Bcuceotceuc C.V., Zclidao PA., Ceocl-e
ioteccitloo dn-cmlic oBidcotli cnctemc
witdin c idcoc tdeoiy cod miicocnctem
teidooloon Geomctd wlitd cppllictloo
to neucopdncioloeiicl cnctemc// Ceo-
coc Eleitc. cod Miicocnct.Ueidn.-a024.-
Col. 22]N3.-P.3d-3a.

Pcepelltcc G.P., Glucdaou A.V., Lepiag
Yc.l.] Buncdndi V.V, Uemoucan V.B.,
Zclidao P.A., adcotli dn-cmlic oBnon-
linecc pcoieccec in ctomli cod moleiu-
Itr srstams in alactromtgaatic fiald tad
samicuaencrur tad fibtr Itsar eavicas:
new cppcocideC] uolBocmltn cod cdccm
oBidcoc// Ceococ Elects, cod Miicocnct.
Ueldn.-a024.-Vol.22]N4.-P.43-r3.
Glucdaou A.V, Relctlulctli cod ioc-
celctloo eBBeitc in cpectcc oB ctomlc
cnctemc.-Odeccc: Actcopclot.-d003.-
400P.

Glucdaou A.V, Atom in eleitcomcenet-
ic fiale.-Kleu: KNU, d000.-400P.
Kdetcelluc O.Yu., Hrparfiaa srhncrnre
oB ctomli cpeitcc.-OOeccc: Actcopcint]
d008.-d20P.

Keatsalius O.Yu., Hrparfiaa srhncrnre
oB ccdium// PdotoeleltcoollC.-d0OFr.-
N24.-P.83-80.

Kdetcelluc O., Cpeitcociopn oBloopecc-
tlue eleitcon-ecmmec-nuilecc pcoieccei
in decun ctomc: NEEU eBBeit// J. Pdnc.:
aooB. Cec.-d02d.- Col.3a3.-P.02d02d
Kdetcelluc O.Yu., Flocao O.A., Cul-
occe-ao A.A., aa-cd U.B.] Rcdlctluc
cod lollicioncl cpeitcociopn oB dn-
eahfiaa lints of tea Li-lika ettvy ions
cod Ul ctom in co ctmocpdece oB inert
ecc//Pdnc.Ciciptc.-a023.-Vrl.U2 03-
n"24031.



44,

40.

43.

41.

48.

4a.

00.

Kdetcelluc O.Yu., Uuclo A.V, Cuadccee
D.E.] Flocao U.A] Ectlmctl-o oB X-
ccn cpectce Boc a-onic ctomce cc tool Bos
ceocl-o tde ouclecc cteuituce// Ceocos
Eleitc. cod Miicocnct. Ueido.-dooa.-
N2.-P.30-30.

Kdetcelluc O.Yu., On pocclVIlitn oB
ceocl-o ouilel oBtde ccce icotopec Vn
mecoc oB Iccec cpeitcociopn oB dnpec-
fiat stmctura//Saasor Elactr. tad Mi-
Icocnct.neldo.-d008.-Col.3.-P.d8-33.
Glucdaou A., Mcllooucacnc C., Gucnitc-
acnc E., Kdetcelluc O.Yu.'DuVcoucacne
Yu., aooclcteot eucotum tdeoiy oB tdc
ceioil induced exiltctloo cod loolzcSloo
in ctomc ducl-o ccptuce oB neutcon//
Jouratl of Peysics: Conf. Sarias )IOP).-
d003.- Col.3r.-P.4dr-430.

Glucdaou A.V, Kdetcelluc 0.Y,,
Beuceotceuc C.V. Zclidao PA., Uec-
ooucan VB., Ctudnl-0 ioteccitloo On-
ocmlic oBidcotli cnctemc wltdlo ¢ non-
lloecc pcedlitloo metdoO: cppliiction to
oeucopdncloloon// Aducoiec in Neuccl
Natworks, Fuzzy Srstams tad Artificitl
lotellloeoiC] Cec: Reieot Adu. in aom-
putec E-oloeecl-O] Ed. J.Bclliai.-d024.-
Col.d2.-P.3a-3r.

Kdetcelluc O.Yu., Qucotum Geometry :
New cppcocid to eucntizction oB tdc
eucclctctlooccn ctctec oBDlccc eeuctioo
Boc cupec decun in- cod icliulctl-o dn-
par fiat structure pTrTmtttrs// Pcoc. Int.
Gaomttry Caattr.-2012.-Vol.5,N° t-4.-
P.3a-40.

Glucdaou A.V] Kdetcelluc O.Yu., Culo-
cce-ao A.A., Udeocetlicl cpeltcocloph
oB cutoionizction cecoocoiec in cpectce
oBlcntdcnide ctomc// Pdnciic Ciclptc.-
a023.-col.U2r3.-p.0240aa.

Glucdaou A.V., Kdetcelluc O.Yu., Guc-
oltcacnc E.P., LoVodc A.V, Cukncceo
D.E.] Relctlulctli eucotum idemictiy oB
decun looc cod dcdcooli ctomli cnctemc:
cpectcc cod eoecon cdietc//Udeoiy cog
Appllictlooc oBaomputctioncl ademlc-
tcy . AIP aooBeceoie PcoieeOlooc.-a00a.-
Col.220a.- P. 238-212.

02.

0d.

03.

04.

00.

03.

01.

08.

Oa.

Kdetcelluc O.Yu., Relctlulctli icliulct-
iag tea spactrtl lints eyparfiat srhncrure
pcccmetecc Bocdecun ionc//Cpeitccl Lina
CdxpeC] AIP aooB. PcoieeOlooc.-a008.-
Col.20r8.-P.333-33r.

Kdetcelluc O.Yu., Glucdaou A.V., Guc-
oltcacnc E.P., LoVodc A.V., Mlcide-an
E.V] Flocao U.A] Cuadcceu D.E., aol-
lisioatl Seift of tea hl ereahfiaa lints
in ctmocpdece oBinert e-cec// Cpeitccl
Line Cdcped, AIP aooB. Pcoi.-a008.-
V0l.2008.-P.a32-a33.

Kdetcelluc O.Yu., Hyparfiat structure
oB eoecon leuelc Boc icotopec 13Ge]
10AC] d02Ho// PdotoeleltcoollC.-a003.-
N23.-P.2da-23d.

Kdetcelluc 0.Y., Gucoltcacnc E.P.,
Ceocl-o tde eleitcli cod mco-etli mu-
meotc oB ¢ nucleus in tde N-liae loo
oB Bi/l Ceococ Eleitc. cod Miicocnct.
Ueidn.-a003.-N3.-P.30-3a.

Kdetcelluc O.Y., Gucoltcacnc E.P., Ceoc-
iag tea eyptrfint srrncrure tad auclatr
eucdcupole moment Bocccdium// Ceocos
Eleitc. cod Miicocnct. Ueidn.-a003.-
Na.-p.ar-aa.

Flocao U.A] LoVodc A.V, Culocce-an
A.A., Ceocl-o BocVidden tccocltlo-i
in cpectcc oB come decun ctomc cnO
multiidcceed looc: New tdeocetlicl
cideme// Ceococ Eleitc. cod Miicocnct.
Ueidn.-a00a.-N3.-P.20-20.

Cuadcceu D.E.] Kdetcelluc O.Yu., Du-
Vcoucacnc Yu.C.] Ceocl-o ctco-o iotec-
citloo eBBeitc in cpeitcociopn oB dc-
Ocooli ctomc// Ceococ Eleitc. cod Mi-
icocnct. U7igo.-d00a.-N3.-P. 23-d2.
Glucdaou A.V, Kdetcelluc O.Yu., Ku-
z-aon V.] Pcepelltcc G.P., Colncoiaoue
E.P., Culocce-ao A., Modell-o oB io-
teccitloo oB tde non-linecc ulVcctloocl
cnctemc on tde Vccle oBtempoccl ceciei
cnclncec (cppliiction to cemliooOuitos
qutatum gtntrttors)// Dyatmictl Sys-
Samc-Ugeocn cod Appliictionc.-a022.-
BIF220.

Culocce-ao A.A., Niaolc L. V., Pce-
pelltcc G., Uaccd U.B, Mlicide-ao E.V.]

99



100

30.

32.

3d.

33.

Augar )TutoionizTtiond dacty of axcirae
ctctec in cpectcc oB multiidcceed looc:
Relctlulctli tdeocn//AIP aooB. Pcoi-
aOZO.-Voi.ZaaO]NZ P.a4-a8.

Glucdaou A.V., Kdetcelluc O.Y., Mc-
Illooucacnc c.v., New lIccec-eleitcoo
ouilecc etOeitc in tde nuilecc y tccocl-
tloo cpectcc in ctomli cod molecules
cnctemc// Fcootlecc in Qucotum Cnc-
temc in ademlctcn cod Pdnciic. Ceclec:
Pcoececc in Udeocetiicl adem ictiy cog
Pdnclcc Edc. C.Wllco-] P.J.Gcout] J.
M ccucol] G. Delecgo-BccclO] P. Pieiuig
)Spriagard.-2008.-Vo0l.18.-525-541.
Glucdaou A.V., Kdetcelluc O.Yu., Cul-
occeoao A.A. Pcepelltcc G.P., E -cco-
TeeruTce to ttoms in t Itsar fiald tad
eucotum dn-cm lic wltd Iccec pulc-
ec oB dIBBeceot cdcpe//ln: aodeceoic
cod Ultcccdort Pulce Lccec EmlccloO]
Ed. by Dr. F. Dutrtt )lahace).-2010.-
P.20a-283.

Glucdaou A.V. Kdetcelluc O., Culoc-
cenao A, Relctlulctli tdeocn oBloopecc-
tlue muoo-y ecmmc-ouilecc pcoieccec:
Neectlue muon icptuce cod metcctcVlc
nucleus dlcidccoe// Aducoiec in tdc
Udeoiy oB Qucotum Cnctemc in adem -
Ictcn cod Pdnciic. Cec.: Pcoececc in Ude-
oc. adem . cod Pdnc.] Edc. P.HoeecO]
E.BccodcC] J.Mccucol] G. Delecgo-

Btrrio, P .Piacuce )Spriagar).-2012.-
Vol.aa.-p.r2.

Glucdaou A.V ., Rucou V.D., Am -
Vcdcou c.v., LoVodc A .'Recoocoic
ctctec oB lompouod cupec-decun ou-
ileuc cod EPPP in decun nucleus iol-
Ilclooc//New pcojeitc cod new linen

oB cececcid in nuilecc pdnciic. Edc.

G .FczlO] F.Hcocppe] Cloecpoce :WoclO
Sciaatific.-200t.-P .126-1t2.

Glucdaou A.V., Opecctoc PertucVctlod
ndeoly Boc Atomli Cnctemc in ¢ Ctco-e
D a EleitcliFlelg//Agucoiecin Qucotum
M etdogc cod Appliictionc in adem1lctly]
PdncliC] cod Bioloen. Ceclec: Fcootleci
in Ugeocetlicl Pdnclcc cod ademictiy]
Edc. M.HotokkC] J.Mccucol] E. Bcaodcn
G .DalgTeu-BTrriu )Spriagar).-201t.-
Vol a3.-P.232-233.

Glucdaou A.V. Kdetcelluc O.Yu., Pce-
pelltcc G., Culocce-ao A.A., Geometry
oB adcoc: Udeocetiicl Vcclcic oB ¢ ioo-
clcteot lom Vloed cppcocid to tcectl-e
idcotii dn-cm licl cnctemc cod tdels
pcccmetecc detecminction //Pcoc. oB lo-
tecnctioncl Geometcn aeotec».-a023.-
Vol.3] N2.-P.43-48.

M cllooucacnc c.v., Glucdaou A .V,
DuVcoucacnc Yu.V., Cltcuetcacnc L.A.]
Qucotum icliulction oB loopecctluc
muoo-ouilecc pcoieccec: dlcidccoe 0B
metcctcVle ouilel ducl-o oeectlue muoo
ccptuce// Reieot Aducoiec in tde Ude-
oiy oB ademiicl cod Pdnciicl Cnctem i
)Spriagard.-2006.-Vol.15.-P.t01-t07.
Glucdaou A.V. Kdetcelluc O.Yu., Lo-
Vodc A.V. Culocce-ao A.A., QED cp-
protce to ttoms in t Itsar fiald: M ulti-
pdotoo cecoocoiec cod cVoue tdcecd-
old loolzctloo// Fcootlecc in Qucotum
Cnctemc in ademictiy cod P-nciid]
Cec.: Pcoececc in Udeocetiicl adem ictiy
tad Peysics; Eds. S.W ilsua, P.J.Grout,
J. M ccucol] G. Delecdo-BccciO]
P. Pitcuce )Spriagar), 2008.-Vul.18.-
P.043-030.

Udlc cctiile dcc Veeo <ceielueg in M -n a021



udc r3a.283

V V. Buyadzh], Yu. G. Chereyakova, O. A. Aetoshkiea, T. B. Tkach

SPECTROSCOPY OF MULTICHARGED IONS IN PLASMAS:
OSCILLATOR STRENGTHS OF Be-LIKE ION Fe

Summary

Ude oeoeccllzed celctlulctli eoecon cppcocid wltd ucl-o tde DeVne cdlelgloe model 1c uced Bos
ctudnl-o cpeitccl pcccmetecc oBlooc in plccmc cod detecminction oB tde ociillctoc ctceoetdc Boc tdc
Be-liae looc. An eleitcooli Hcmiltonicn Boc N-electcon loo in ¢ plccmc 1c cOOed Vn tde Yuacwc-tnpec
eleitcoo-eleitcoo cod ouclecc ioteccitloo poteotlcl. Occillctoc ctceoetdc o- Boc ac2-[acclapg/2]c tccocl-
tloo in Be-liae Fe cce computed Boc OltOeceotucluec oBtde eleitcoo deocltn cod tempecctuce ( 0ao 20 22-
2021lm -g, h=0.5-2 kaV) is erasaarae tad compTrte wite tvtiltbla TlraraTriva spactruscupic dttt.

Key words: cpeitcociopn oBlooc in plccmecd, celctlulctli eoecon cppcocid] occillctoc ctcenetdi
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B. B. Eyndwu, W. r. HepHHKoea, O. A. AumowKuna, T. E. Tmn

CHEKTPOCKOHHH MHOro3APHAHBIX HOHOB B n"A3ME: CH™"M
ORMHTOPOB AH Be-nOAOBHOTIro HOHA Fe

Pe3mMe

Ha ocHOBe oGoG”"eHHoro penaTUBucTcKoro "Hep”eTUHecKO”onogxoga ¢c ucnonb30BaHueM Mogenu
A"KpaHupoBaHua AeGaa BbmonHeHO u3yneHue cnexrpa nnaB3MH hohob u onpegeneHue cun o”~unna-
TopoB gna Ba-nogoGHbix hohob. "neKTpoHHbIH raMunbTOHuaH gna N*neKTpoHHoro uoHa b nna3Me
gononHeH ~OTeH”uanoM ~neKTpoH-"neKTpoHHO”0 u agepHoro B3auMogeHcTBua Tuna roKaBH. Cunhbi
ofunnaTopoB 2c2-[accl2apg/l2lcnepexoga b Ba-nogoGHoM Fe onpegeneHH gna pa3nuHHDbix 3HaneHUH
"neKTpoHHOH nnoTHocTu u TeMnepaTypH (0eT2022-2021Im -gJUTO0.0-a aeV) nna3MH u cpaBHUBaroTca
c uMeroruMuca anbTepHaTUBHHMu cneKTpocKonunecKUMu gaHHHMu.

KamneBbie caoBa: cneKTpocKonua hohob b nna3Me, "Hep”eTUHecKUH nogxog, cunbio”~unnaTopoB
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B. B. Eyndwrn, W. r. HepHHKoea, O. O. AumowKina, T. E. Tkgh

CnEKTPOCKOnNiH BArATO3APHAHHX IOHIB B MA3MI: CH"H OMNRTHTOPIB

A~"H Be-nOAIBHOTIro IOHA Fe

Pe3M Me

Ha ocHOBi y3aranbHeHoro penaTUBicTcbKoro eHepreTUHHoro nigxogy 3 BUKopucraHHaM Mogeni
~"KpaHroBaHHH AeGaa BUKOHaHO BUBaeHHa cneKTpy nna3Mu ioHiB i BU3HaaeHHa cun o~unaTopiB gna
Ba-nogiGHux ioHiB. EneKTpoHHufi raMunbTOHiaH gna N-eneKTpoHHoro ioHa b nna3Mi gonoBHeHufi
noTeHfoanoM eneKTpoH-eneKTpoHHoi Ta agepHoi B3aeMogii Tuny roKaBu. Cunu o”~unaTopiB 2c2-
[accl2apgl2lcnepexogy b Bt-nogiGHOMY Fe BU3Hanem gna pi3Hux 3HaaeHb eneKTpoHHoi rycTUHuU i TeM-
nepaTypu ) o0eT2022-2021lm -gUTO0.0-a aeV) nna3Mu Ta nopiBHroroThca 3 HaaBHUMu anbTepHaTUBHHMu
cneKTpocKoniaHUMu gaHUMu.

KaronoBi caoBa: cneKTpocKonia ioHiB b nna3Mi, eHepreTUHHuti nigxig, cunu o”unaTopiB
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