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Pavlov D.V., Puzynin I.V., Vinitsky S.I. E4-99-141
Discrete Spectrum of the Two-Center Problem
of pHe+ Atomcule

The discrete spectrum of the two-center Coulomb problem of pHe+ system is
studied. For solving this problem the finite-difference scheme of 4th-order and the
continuous analog of Newton method are applied. The algorithm for calculation of
eigenvalues and eigenfunctions with optimization of the parameter of the fraction-
al-rational transformation of the quasiradial variable to a finite interval is devel-
oped. The specific behaviour of the solution in a vicinity of the united and separat-
ed atoms is discussed.

The investigation has been performed at the Laboratory of Computing Tech-
niques and Automation and the Bogoliubov Laboratory of Theoretical Physics,
JINR.
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Äèñêðåòíûé ñïåêòð çàäà÷è äâóõ öåíòðîâ
â ìîëåêóëå pHe+

Èññëåäóåòñÿ äèñêðåòíûé ñïåêòð çàäà÷è äâóõ öåíòðîâ ñ êóëîíîâñêèì âçàè-
ìîäåéñòâèåì äëÿ ñèñòåìû pHe+. Äëÿ ðåøåíèÿ çàäà÷è ïðèìåíÿåòñÿ êîíå÷íîðàç-
íîñòíàÿ ñõåìà ÷åòâåðòîãî ïîðÿäêà è íåïðåðûâíûé àíàëîã ìåòîäà Íüþòîíà.
Ðàçðàáîòàí àëãîðèòì âû÷èñëåíèÿ ñîáñòâåííûõ çíà÷åíèé è ñîáñòâåííûõ ôóíê-
öèé ñ îïòèìèçàöèåé ïî ïàðàìåòðó äðîáíî-ðàöèîíàëüíîãî ïðåîáðàçîâàíèÿ, ïå-
ðåâîäÿùåãî êâàçèðàäèàëüíîå óðàâíåíèå íà êîíå÷íûé èíòåðâàë. Îáñóæäàåòñÿ
ñïåöèôè÷åñêîå ïîâåäåíèå ðåøåíèÿ â ïðèáëèæåíèÿõ îáúåäèíåííîãî è ðàçú-
åäèíåííîãî àòîìîâ.

Ðàáîòà âûïîëíåíà â Ëàáîðàòîðèè âû÷èñëèòåëüíîé òåõíèêè è àâòîìàòèçà-
öèè è Ëàáîðàòîðèè òåîðåòè÷åñêîé ôèçèêè èì. Í.Í.Áîãîëþáîâà ÎÈßÈ.
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