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Fig. 1. Energy dependence of total and state selective cross sections for electron capture to n-states,
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and (d) rg = 4.5 Q.
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Fig. 3. Energy dependence of state selective cross sections for electron capture to 5I-states, for the
(a) unscreened case and screened cases with screening length (b) ra= 12, (c) rq=6 and (d) rq=4.5
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Fig. 4. State selective cross sections for electron capture to 4l-states as a function of screening

length rq, at fixed collision energies of (a) 0.5 keV/u, (b) 2 keV/u, (c) 5 keV/u and (d) 50 keV/u.
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Fig. 5. State selective cross sections for electron capture to 5l-states as a function of screening

length rq, at fixed collision energies of (a) 0.5 keV/u, (b) 2 keV/u, (c) 5 keV/u and (d) 50 keV/u.
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Fig. 7. Lyman line series of the N®* ion produced by electron capture at collision energies of (a)

0.5 keV/u and (b) 5 keV/u for the unscreened and screened cases with rg = 12, 6 and 4.5 ao.
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MPIEBERIE 0. AERERENL S n = 5 R R B FIEIE, MEFERE 5l AMEm
FEAN[R] (R4 BE B T Bl BE K RS RO/ UG R B B AR R BRI E S, XE&H T

n =5 NAEZE AE HIZAL RN, AN DB B3R AZ # Al B ) 9 P 1

nl(N®*):1s(H)
PN IR IR . EIRFEIRE] n = 4 Fln = 5 (2450 B8k 1 BE Bt i 1K)
AR A RIS, SEREE RIS G E, FEEJIEIE N n = 558
FEANT n=4, X Co + HF O + H KA TR, RIHEEZ B4 Z

MR, ARBERCS G0 N 1 ZAEIRIETE XS N T B4 n SBHTIOR, TM0

A TSR K n BT, XA IERILFESOE 1 BRI IE A8 15 D B RN,
RAHAL

AT TE T 5 B TR B M BN FL A 22 ol il 2 Pk BT (5 . 5 AR Bl
O, Prai sk kB2 8%, HAR BB ra KBTI A 52
9 B ANE R T B AT PR, 38 53R 2R R B T O S IR Tk, A
I FC B B W B2 ) AR AL R D0 Y B AR O e AR OS R X TR B R L, AE
BURMREEREE (0.5 keV/u) T, n =4 MBI KRN 53T, RERETHE
2 (n=2,3,4) sRSERERFIAE R ITIE . T n =5 AIELGR /N AR AL
LR (5 keV/u) T, n =4 IEIIIE K RONIRGS , 1 n RGBTk e — 2D Ik
Ny Y n o= 4 R AR BE NS A G K. EHEOR R 2 I LR AR FL

Jihh, KRR THRAE R ] DU IR BE M BE AR, — LB AR SR E T 2R
T XSE T B RCAAE N S RGE AR T- 1 B RE S, LR R B e A R
SCRATBRBCE ARG S
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Abstract

The electron capture process in N7+ + H (1s) collisions in a plasma

environment is systematically investigated using the two-center atomic

orbital close-coupling method and the Debye screening potential, for

collision energies ranging from 0.5 to 200 keV/u. The results indicate that

for collision energies below approximately 5 keV/u, the cross section for
capture into the 4l states first increases and then decreases as the

screening length decreases. This non-monotonic behavior arises because

enhanced screening strength reduces the energy gap between the initial

and final states, thereby enlarging the region of strong interaction, and at

lower collision energies, the system resides in this interaction region for a

longer duration, leading to an increased transition probability. In contrast,

the energy differences for the 5l states change only slightly with
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increasing screening strength, and its cross section exhibits a monotonic

decline under the screening effect. Consequently, as screening intensifies,

the dominant capture channel shifts from n =5 to n = 4. By comparing the

present results with previous studies on C¢"+ H (Z =6) and O*" + H (Z =

8) systems, a systematic trend emerges: as the projectile nuclear charge Z

increases, the dominant capture channel in the unscreened case moves to

higher principal quantum numbers n, whereas the plasma screening effect

tends to enhance the lower-n channels. The N7* system (Z = 7) lies exactly

in the critical region where these two competing factors cross, which

explains why the dominant channel switching is observed in this system.

In addition, the effect of plasma screening on charge exchange spectral

lines is investigated. Compared with the unscreened case, all spectral lines
are redshifted, and the redshift magnitude increases with decreasing
screening length. The spectral line intensities exhibit a clear dependence
on collision energy as the screening length varies: at lower collision
energies, the enhancement of the n = 4 capture cross section dominates,
and the intensities of low-n spectral lines increase with increasing
screening strength; at higher collision energies, this enhancement weakens,
and only the n = 4 spectral lines show a slight increase in intensity. This
work reveals the modulation mechanism of the plasma screening effect on
the competition among different capture channels in asymmetric collision
systems, and the findings provide a theoretical basis for charge exchange
spectroscopic diagnostics in related fields.
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