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ELECTRON KINETICS 1
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ELECTRON KINETICS

Two-term approximation
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H,/H STATE-TO-STATE KINETICS

Ground state vibrational kinetics

Ground state vibrational kinetics
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Fast discharges in hydrogen
Ns-RPD
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Fast discharges in hydrogen
Ns-RPD
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Fast discharges in hydrogen
DBD
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Fast discharges in hydrogen
DBD
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Fast discharges in hydrogen
DBD
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H,/H STATE-TO-STATE KINETICS

Updated model

Singlets vibrational kinetics

Triples kinetics
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Negative lons kinetics Trihydrogen cation kinetics
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Fast discharges in hydrogen
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Fast discharges in hydrogen
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H,/H STATE-TO-STATE KINETICS

Updated model ( f)

Singlets vibrational kinetics
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Fast discharges in hydrogen
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Fast discharges in hydrogen
Effect of reduced models
on ground state
vibrational distributions
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Fast discharges in hydrogen
Effect of reduced models
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Fast discharges in hydrogen

Effect of reduced models
on ground state

vibrational distributions

— (a)
1L - _
10 \ N '\‘-\;‘~~~
A\ U R
. -~ = e
N ‘\\‘.tf—\\.—?_—\.—§_‘\\\§§§
10-3F N\ NS T
AN AN
\‘\‘;‘\—.'—.?_—ﬁ \\
___________ S
4 ns N
10-5F S »
‘\“;—~~——______3_r_1§
m N \
A 107 | | | o
5 : - (b) 1
10~
g NN
- \ \\\\
1072¢ N _
3 e
[ N R
~. \‘\\\ E
103 AN
= 20
o<b —U—a) 3
— = (f =)
Y S
0 1 2 ; !

vibrational energy (eV)

G. Colonna: Vibrational kinetics of electronically excited states in H, .
Ion Propulsion and Accelerator Industrial Applications (IPAIA2017) Bari, March 1"-372017



Fast discharges in hydrogen
Effect of reduced models
on ground state
vibrational distributions
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Fast discharges in hydrogen
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on ground state
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Fast discharges in hydrogen
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Fast discharges in hydrogen
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Fast discharges in hydrogen
Effect of reduced models
on ground state
vibrational distributions
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Dissociation by Pure Vibrational Mechanism (PVM)

e eV (electron-vibration) processes;

e VYV (vibration-vibration) and

e VT (vibrational-translation) processes; o0
e Dissociation from the last vibrational level.
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Selfconsistent results

Study case 1: P=20 torr, t

pulse

=40 us, E/N=50 Td, T,,=400 K, Y (t=0)=10"%, 0=0.8
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Study case 1: EEDF and VDF
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Conclusions

 Self-consistent chemical kinetics has been applied to model gas
discharges in hydrogen and CQO,.

e The self-consistent approach put in evidence the synergy
between EEDF, level distributions and composition, including
superelastic collisions.

* DB of electron impact cross sections has been improved by
adding transitions from excited vibrational level of X'y state.

e Vibrational kinetics of singlet states have been included to
properly consider dissociative channels and radiative decay.

* Positive and negative 1on kinetics has been improved.

e FUTURE WORK (in progress): Improvement of DBD model.
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