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This work presents comprehensive calculations of resonance energies and quantum defects
associated with photoabsorption and photoionization of singly ionized strontium (Sr II) over a wide
energy range, using the modified atomic orbital theory (MAOT). The study focuses on Rydberg
series originating from inner-shell transitions of the type 4p®5s%S;,, — 4p*5s (“*P)ns/nd,
as well as from doubly excited transitions 4p®5s2S;,o — 4p°4d ("*P, ®D)ns/nd. For the first
time, resonance energies are determined for a wide range of principal quantum numbers n,
including highly excited states of astrophysical relevance. The MAOT results show excellent
agreement with experimental measurements obtained using the double laser plasma technique
and with multiconfiguration Hartree—Fock calculations reported by Banahan et al. (Phys. Rev.
A. 2009. V.79. 022509). These findings validate previously uncertain experimental assignments
and clarify spectral features affected by strong overlap between the 4d and 5s orbitals and by
pronounced configuration interaction. The present results significantly improve the reliability of
available spectroscopic data and provide valuable atomic parameters for modeling astrophysical and
laboratory plasmas.

B 3Toil pab6oTe npencTaBleHbl BCECTOPOHHME PAcUeThl PE30HAHCHBIX dHEPrHMH M KBaHTOBBIX [€-
(beKTOB, CBSI3aHHBIX C (HOTOMOIVIOLIEHHEM H (DOTOHOHH3ALKEH OIHOKPATHO HOHM3HPOBAHHOIO CTPOH-
uust (Sr II) B uMpokoM AManasoHe SHePrUi, ¢ UCIOAb30BaHHEM MOAH(BHULUPOBAHHON TEOPUH AaTOMHBIX
opoutr (MAOT). HccienoBanue cocpefoTodeHo Ha psinax Punbepra, BO3HHKAIOUIUX H3 TEPEXONO0B
BHYTpH 060s0ukn THna 4p°5s2S; /0 — 4p*5s ("*P)ns/nd, a Takxke u3 ABaxabl BO3OYXKAaEMBIX
nepexonos 4p®5s2S;,, — 4p°4d (“*P, ®D) ns/nd. Bunepsbie onpefeseHbl pesoHaHCHble SHepruu
IJIs1 LIHPOKOTO AHana3oHa OCHOBHBIX KBAHTOBBIX YHCEJ 7, BKJIOYasi BHICOKOBO3OYKAEHHBIE COCTOSI-
HHU$l, UMeWOLHe acTpodusndeckoe 3HaueHue. Pesynpratsl MAOT neMOHCTPUPYIOT OTIHYHOE COOTBET-
CTBHE 5KCIIePUMEHTABbHBIM U3MePEHHUsIM, TTOyUeHHBIM C HCII0JIb30BaHHEM MEeTO/a JBOMHOMN Ja3epHO#H
NJ1a3Mbl U MyJbTHKOH(Urypaunuu Xaptpu—Poxka, npeacrasneHHelM baHaxaHom U coaBropamu (Phys.
Rev. A. 2009. V.79. 022509). D11 pe3y/ibTaThl NOATBEPKIAIOT PaHee He ONpe/e/eHHble SKCIePHMEH-
TaJibHble 3aJlaHUs U MPOSICHSIIOT CIIeKTpasbHble CBOHCTBA, HAa KOTOpPbIE BJHSIOT CHUJIbHOE MepeKphITHe
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Mexay opbutansaMu 4d U 5s U BbIpakeHHOe KOH(UIypalHOHHOe B3auMmopelicTBue. IIpencrasien-
Hble pe3y/bTaThbl 3HAYMTE/IBbHO IOBBHIIAT HAJEKHOCTh MMEIOIIMXCS CIMeKTPOCKOINIMYECKHUX JaHHBIX
Y NPeJoCTaB/A0T aTOMHbIE TTapaMeTpbl, HeOOXOJUMble 1Jif MOAEJIHPOBAaHHS acTPOPHU3HUECKOH H J1a-
60paToOpHOH MJIa3M.

PACS: 32.80.Hd; 52.50.Jm; 31.15.A—; 32.80.Aa; 32.80.Fb
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