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N atomic nitrogen — normal
N* atomic nitrogen — excited
e electron NT atomic nitrogen — ionized
Ar argon — normal Ar molecular nitrogen — normal
Ar* argon — excited NzA molecular nitrogen — excited
Art argon — ionized N2*B molecular nitrogen — excited
N3 ¢ molecular nitrogen — excited
N2Jr molecular nitrogen — ionized
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Electron Impact Argon Electron Impact Nitrogen
Reactions Reactions
e +Ar — e +Ar e +No — e +2N
e +Ar — e +Ar* e+ N — 2e + N;'
e"+Ar* — e +Ar e +Ny — 2 +N+NT
e" +Ar — 2e 4 Art e +No, — e +N+N*
e” +Arr — 2e +Art e+ N, — e +MA
e +Nt — N
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Argon—Argon and
Nitrogen—Nitrogen Reactions

Ar* 4+ Ar* — e +Ar+Art
Ar + Ar* — Ar+ Ar
N>+ N — N3A+ N
NZA + N3A — Np + NGB
NZA + N3A  — Np + N3€
No+ NZA — N+ N
N + NzA — N+ N,
No+ N3B — N+ Ny
N+N-+N — Np+ NB

Argon—Nitrogen Reactions

Art + N2
Ar* + N2
Arc + N2
Ar* + N2
Ar+ N+ N
Ar + N3B

Ll

ArJrNSL
Ar + N3B
Ar+N2*C
Ar+ N+ N
Ar+N§B
Ar+N2
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Definiton of breakdown
time: current reaches
10mA on both electrodes.

This short video visualizes
the growth of the electron
density up to 60 us at a
nitrogen concentration of
1600 ppm.
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Breakdown Time vs. Nitrogen Concentration
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Necessary Energy for
I Coulomb Free Electrons
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Reaction Energy Ratio
e +No — e +2N ~1
e+ Ny —2e~ + N+ N+ ~1071
e+ Ny — e  + N+ N* ~ 10711
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Effe

Energy loss [%]

Ratio of the energy loss caused
by nitrogen dissociation
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The critical nitrogen concentration is about 500 ppm.

Péter Juhasz, Szabolcs Beleznai Nitrogen Contamination in CMH Lamps



Thank you for your attention!
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