Atomic collision processes in aurora
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The paper discusses the mechanism of aurora using Earth, Jupiter, and Saturn as examples.
Experimental results are presented, which include excitation processes in collisions of
electrons, protons, helium, and metastable oxygen ions with hydrogen H,, Nitrogen N,,
and Oxygen 0, molecules. Excitation functions are obtained for the first negative and
Meinel systems of the Nitrogen molecular ion, as well as for the dissociation products of
nitrogen and Oxygen, N*, N**,0*,0**.

350

JL
LA

T T T T ] T 120 —~—— 1 BB B RN
k(i ] b " M1l 567 .9
) {00, 391 .4nm , L DY w1 200 Snm m
300 NS (B X 4 oL { | -
ol
- i o-H 1 = L |
2 250 | : . 4 5 '
| I N ] 8 .
. E 4
5200 - {@.0142780m 1 |
= L £ 60 = -
a8 L
3150 - NI (424 2nm) 7] ol I I ML 352 Hnm
.:—':I““] I ,E 4 = w1 540, 1nm NI A7) I
Z 100 [ 4 &
g | ] E I PP | NIl 574.7nm ]
2 {1.2) 423 6nm i1 a0 L | Ny(03) 32280m r
= 50| i |+
I L[] L
I J PR \ | | AN L
0 1 I P [ L b [ 3= B LS A B L S ol
301) 195 4 425 430 S00 20 540 S0 AR0O 00
wavelength inm) Wavelength (nm)

FIG. 1: Relative excitation cross section of the (0,0), (0,1), and (1,2) bands of N ion and
dissociative product of N*ionic lines in O — N, collision at the energy E = 5 keV and
pressure in the ion source P = 7-1073Torr. Observed wavelengths are as labeled on
the figure. (a) (0,0); (0,1) and (1,2) bands of N;* ion and NII(424.2nm) line of N*.

(b) (0,3) band of N, ion and NII 500.5 nm, NII 540.1 nm,  NII 552.8 nm, NII 567.9 nm,
NII571.1nm, and NII 574.7 nm lines of N*.
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