XXIII International Conference on Spectral Line Shapes IOP Publishing
IOP Conf. Series: Journal of Physics: Conf. Series 810 (2017) 012029 doi:10.1088/1742-6596/810/1/012029

Quasimolecular emission near the Xe{$6s*°P, — 5¢ 'S) and
Kr (4p’5s'*P; — 49 'Sy) resonance lines induced by collisions
with He atoms

O S Alekseevj A Z Devdariani®®, G M Grigorian? M G LedneV' and
A L Zagrebin'

"Baltic State Technical University “VOENMEH” named after D.F. Ustinov,
Krasnoarmeyskaya St. 1, 190005, St. Petersburg, Russia

2St. Petersburg State University, Peterhof, Ul’janovskaya St. 3, 198504, St.
Petersburg, Russia

3The Herzen State Pedagogical University of Russia, nab. reki Moiki, 48, 191186, St.
Petersburg, Russia

E-mail: o.alek@rambler.ru

Abstract. This study is devoted to the theoretical investigation of the quasimolecular emission
of Xe*-He and Kr*-He collision pairs near the Xe (5 p56s bp, _ Sp6 ') and Kr (4p553 L3p, —
4p6 ') resonance atomic lines. The potential curves of the quasimolecules Xe(5p568) + He
and Kr(4p5 55) + He have been obtained with the use of the effective Hamiltonian and
pseudopotential methods. Based on these potential curves the processes of quasimolecular
emission of Xe*+He and Kr*+He mixtures have been considered and the spectral distributions
I(hHAw) of photons emitted have been obtained in the framework of quasistatic approximation.

1. Interaction potential curves
The potential curves of the interaction of excited atoms Kr(4p555) and Xe(5p56s) with He atoms in the
ground state were calculated in [1, 2] in the framework of the method of the effective Hamiltonian in
the formulation [3] and the pseudopotential method [3]. Previously, these potential curves have been
already applied for the calculations of absorption spectra of Xe + He and Kr + He mixtures and the
results obtained are in good agreement with the experimental data [4]. For the ground states the
potential curves determined from the experimental data in [5] have been used.

The interaction potential curves for excited and ground states and the difference potentials are
shown on figure 1 and figure 2 for for Kr + He and Xe + He respectivelly.
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Figure 1. The interaction potential curves for the excited states 'P,Q=0"(a), *P,Q=0" (b), 'P,Q=1 (¢c)
and *P,Q=1 (d) (lines 1, dashed), ground states (lines 2, dotted) and the corresponding difference
potentials AU (lines 3, solid) for Kr-He quasimolecule.
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Figure 2. The interaction potential curves for the excited states 'P;Q=0" (a), ’P,Q=0" (b), 'P,Q=1(c)
and 3P1§2=1 (d) (lines 1, dashed), ground states (lines 2, dotted) and the corresponding difference
potentials AU (lines 3, solid) for Xe-He quasimolecule.
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2. Quasimolecular emission of Xe* + He and Kr* + He collision pairs
Based on the potential curves described in section 1 the processes of quasimolecular emission of Xe*

+ He and Kr* + He mixtures have been considered and the spectral distributions |(#Aw, cm’) of
photons emitted have been obtained in the framework of quasistatic approximation [6]. The calculated
emission spectra lg(l / IO), where 1y = 10 cm’, for the temperature T = 300 K are presented on

figure 3 and figure 4 for Kr*+He and Xe*+He respectivelly.
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Figure 3. The emission spectra of Kr*+He Figure 4. The emission spectra of Xe*+He
near the resonance atomic lines 'P; — 'S, (solid near the resonance atomic lines 'P, — 'S, (solid
line) and °P; — 'S, (dashed line). line) and *P; — 'S, (dashed line).
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