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H2/H STATE-TO-STATE KINETICS

Ground state vibrational kinetics
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Singlets vibrational kinetics
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Updated model

H2/H STATE-TO-STATE KINETICS
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✓  state-to-state

✓  radiative processes
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✓  state-to-state

✓  radiative processes

✓  energy profile smoothing
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✓  state-to-state

✓  radiative processes

✓  energy profile smoothing
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✓  state-to-state

✓  radiative processes

✓  energy profile smoothing

✓  accuracy
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✓  state-to-state

✓  radiative processes

✓  energy profile smoothing

✓  accuracy

semiclassical IPM
R. Celiberto et al, ADNDT (2001)

CCC
L H Scarlett et al, PSST (2019)

Experiments
J. Hiskes, Journal of Applied Physics 70, 3409 (1991)
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Electron-LiH state-specific CROSS SECTIONS 

LiH(X1
⌃

+, v) + e ! LiH(A1
⌃

+, v00) + e ! LiH(X1
⌃

+, v0) + e+ h⌫

R. Celiberto, RK Janev, A Laricchiuta
PSST(2020)

v=0

excitation cross section  

radiative decay 

R. Celiberto SPIG 2020 (VIRTUAL)
 International Symposium on the Physics of Ionized Gases
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•  In-house C code 

•  Self-consistent approach

•  State-to-state & macroscopic kinetics

•  Super-elastic collisions

•  Electron-electron collisions

GPKIN COMPUTATIONAL TOOL

G. Colonna PSST 29 (2020) 065008
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H2 plasma in ns RPD
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on ground state  
vibrational distributions  

& on electron energy distribution 
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H2-N2 plasma in ns RPD : AMMONIA formation
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P0 =  0.2 torr 
T0 =  300 K 
u0 = 27 km/s 

B. A. Cruden, 
Hydrogen-Helium shock Radiation tests for Saturn Entry Probes, 7th 
International Workshop on Radiation of High Temperature Gases in 
Atmospheric Entry
21-25 Nov. 2016; Stuttgart; Germany
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International Journal of Heat and Mass Transfer (2020)
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H2-He plasma : entry conditions in giant planets 

thick plasma model

G Colonna, LD Pietanza, A Laricchiuta
International Journal of Heat and Mass Transfer (2020)
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electron temperature
from Balmer-α lines thick plasma model

G Colonna, LD Pietanza, A Laricchiuta
International Journal of Heat and Mass Transfer (2020)
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