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Electron-molecule collisions




Electron-molecule collisions

. Non-equilibrium low temperature plasma modeling

@ Non-Boltzmann population

@ non-Maxwellian electron energy distribution function
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Electron-molecule collisions

. Non-equilibrium low temperature plasma modeling

@ Non-Boltzmann population

@ non-Maxwellian electron energy distribution function

@ State-to-state vibrational kinetics

@ Large sets of cross section data



Electron-molecule collisions

@ Non-resonant processes

. Resonant processes
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cross section (1077 em?)

cross section (107 cm?)

Hy(X )+ e — Hy(B) +e
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Vibro-electronic transitions

Dissociation
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Tonization

Dissociative Non-dissociative

Hy(X'Z,5, v) e — Hy (X 22,) +2e - H+H" + 2e Dy(X'Z,", v) +e—> D, (X 2Z,") + 2e

Dy(X'Z,5, v) +e— D, (X 2XE,) +2e > D + D" + 2e

Hy(X'Z,5 v) +e— Hy" (22,) +2e > H+H" + 2e

D,(X'Z ", v)+e—>D,"(?2,")+2¢e > D+ D"+ 2¢e
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Radiative decay

(M, = H,, D,)

Vibrational excitation

My(X'Z, 5 ) e > My(B 2 ,C L) +e—> My(X 12, v) + e+ hv

Dissociation

My(X 12,5 ) +e = My(BIZ,,C 'TI) + e = M, (X 'Z,, continuum) + e + hv
\)
M(1s) + M(15s)



Resonant processes

(M, = H,, D,, T,, HD, HT, DT)

Dissociative electron attachment (DEA)

My(X 1Z,", v;) + e — M, "~ (resonant state) - M + M~

Resonant vibrational excitation (RVE)

My(X 12,7, v;) + e = M, (resonant state) — My(X 'Z,", v)
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CH +e > CH*+ e

(R. Celiberto, R.K. Janev and D. Reiter, 2009)

BeH" + e —> BeH" *+ e
(R. Celiberto, R.K. Janev and D. Reiter, 2012)
BeH +e — BeH* + e
(R. Celiberto, K.L. Baluja and R.K. Janev, 2013)

He," + e— He,™ + e~

(R Celiberto, K L Baluja, R K Janev and V Laporta, 2015)
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Cross section (A2)
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Resonant collisionsl
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Resonant collisionsl
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Differential cross section (10" cm?/sterad)
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Vapour shielding project

: redeposition
sputtering
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Cross section (A2)
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