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WAL 775 HTE Enerey/eV
MRD-CI NISTR! Errors
N%+(2s?2p 2P°)+He*(1s) 1'%, 11 0.0000 0.0000 0.0000
N2+(2s 2p? 2D)+He*(1s) 2%, 1'A, 211 12.5087 12.5254 0.0167
N%*(2s2p? 2P)+He*(1s) 31 18.0958 18.0863 0.0095
N2#(252p? %S)+He* (1s) 3% 16.2564 16.2425 0.0139
N3+(2s? 1S)+He(1s?) 413 22.8803 22.8579 0.0224
N2+ ((2p? 2D°) +He* (1s) 411, 21A 25.1239 25.1780 0.0541
N+(2s?2p? 'D)+He?* 5%, 51, 3'A 26.7503 26.7150 0.0353
N2+ (25?35 2S)+He*(1s) 6'y 27.4341 37.4380 0.0039
NZ+(2p? 2P°)+He"(1s) 7%, 611 28.5454 28.5665 0.0211
N*(2s%2p? 1S)+He?* 81y 28.9204 28.8690 0.0514
N%+(2s23p 2P°)+He*(1s) 9%, 71 30.4405 30.4586 0.0181
N?+(2523d 2D)-+He*(1s) 10's, 811, 4'A 33.1233 33.1333 0.0100
N2*(2s2p3s *P°)+He"(1s) 1113, 911 36.8428 36.8421 0.0007
N2+ (252p3p 2P)+He*(1s) 1011 38.2795 38.3274 0.0479
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Fig. 1. Adiabatic potential curves of the singlet of NHe?** collision system.
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SPECIAL TOPIC—Atomic, molecular and materials properties data

Charge transfer cross sections of collisions of N3+ ions
with He atoms in low energy region
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Abstract

The collision process between N3t ions and He atoms is of great significance in astrophysics, interstellar
space and laboratory plasma environment. The single- and double-charge transfer processes for the collisions of
N3+ with He atoms are studied by using the quantum-mechanical molecular-orbital close-coupling (QMOCC)
method. The ab initio multireference single- and double-excitation configuration interaction (MRD-CI) methods
are employed to obtain the adiabatic potentials and the radial and rotational coupling matrix elements that are
required in the QMOCC calculation. In the present QMOCC calculations, 10 'Y states, 8 'II states and 4 'A
states are considered, and total single- and double-charge transfer cross sections and state selection cross
sections are calculated in an energy region from 3.16 x 102 eV-24 keV (i.e., 2.25 x 10 eV/u-1.73 keV/u).
Comparison of our results with the previous theoretical and experimental results shows that our results agree
well with the experimental values for the total double-charge transfer (DCT) cross sections. For the total single-
charge transfer (SCT) cross sections, our QMOCC results are slightly higher than the experimental results in an
energy region of 0.2-11 eV/u. When the energy is higher than 11 eV /u, the present QMOCC results are in good
agreement with the experimental results. The total SCT cross section is significantly larger than the total DCT
cross section, so SCT process is a dominant reaction process. For the SCT process, it can be observed that the
charge transfer to N?+(2s2p? 2D) and N2+(2s?2p 2P°) is very important. It should be noted that although we and
Liu et al. (Phys. Rev. A 2011 84 042706) both used the QMOCC method to study the charge transfer cross
section, our calculation results are still significantly different from their calculation results. It is due to the fact
that Liu et al.’s calculations only considered 10 'Y states and 8 'II states, and ignored the effect of 'A states.

The datasets presented in this paper are openly available at https://doi.org/10.57760/sciencedb.j00213.
00165.
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