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ELECTRON IMPACT INDUCED PROCESSES: THE DATA SET FOR Hj
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Ho(X'2 1, v5) +e — Hy — H(*S)+ H(n)
Hg(Xlzér,vZ-)+e — H2_ — HQ(Xlzg_,fo)—Fe

| Celiberto et al, ghemical_Physics (2012)
Celiberto et al, Physical Review A (2013) |

non-RESONANT VIBRONIC EXCITATION

e+Ho(X'EF, v5)— e + H — e+H(*S)+H(n < 4)

Celiberto et al., AtomicData&NuclearDataTables (2001)

Laricchiuta et al., Physical Review A (2004)

[Liu et al ] Phys B 45 (2012) 015201 |

DISSOCIATIVE & non-DISSOCIATIVE IONIZATION

e+ Hy(X'SF, v;) — 2e+ H — 2e+H+HT

Wiinderlich Chemical Physics 390 (2011) 75-82

Horatek et al, Physical Review A (2004)[and|(2006)
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ELECTRON IMPACT INDUCED PROCESSES: THE DATA SET FOR N5

POTENTIAL ENERGY [eV]
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RESONANT VIBRATIONAL EXCITATION
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Capitelli&Celiberto in
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Ed KH Becker (1998)

NON-DISSOCIATIVE IONIZATION
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Electron-Impact induced Vibrational Pumping
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Electron-Impact induced Vibrational Pumping
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Electron-Impact induced Vibrational Pumping
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Electron-Impact induced Vibrational Pumping
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The Phys4EntryDB : Resonant Vibrational Excitation
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Dissociation Rate Coefficient [cm3/s]
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N, continuous discharge: dissociation rate coefficient at stationary state

K
(3+N2('_/’i> —>N; —> P%-N(IS)%-NUS)

resonant dissociation

Dissociation Rate Coefficient [cm3/s]

E/N [Td]

M. Capitelli et al. Chemical Physics (2014)
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N, continuous discharge: dissociation rate coefficient at stationary state

Ky,

heavy collisions involving electronically and

Dissociation Rate Coefficient [cm3/s]

vibrationally excited molecules

Na(X, v)+Na (X, v) — No(X)+2N(4S)
10 <v <25
No (X, U)+N2 (ASZ) — NQ(BSH, U,)—I—Ng (X)
No(X)+2N
14<v<19 v’ > 13

E/N [Td]

V. Guerra, E. Galiaskarov, J. Loureiro,
Chem. Phys. Lett. 371 (2003) 576

M. Capitelli et al. Chemical Physics (2014)
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Simplified Theoretical Approaches

v' Gryzinskii approach
v’ Bef-scaled approach

v’ Similarity approach
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Simplified Theoretical Approaches

1 + r" 1 +
v Gryzinskii approach e+H2 (X Z‘g y U )% e+H2 (B 2u )

v’ Bef-scaled approach

v’ Similarity approach

Y.K. Kim, J. Chem. Phys. 126 (2007) 064305
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Simplified Theoretical Approaches

e+NO (X2I1) — e+NO (A 2LT)

v' Gryzinskii approach

v’ Bef-scaled approach

experimental results
V.V. Skubenich et al., High

o
ey
1

v’ Similarity approach = o
= | similarity approach Energ. Chem. 11 (1977) 92
2 . f -
< 1
& 001 / : } ;
5 } | experimental results
8 | M.]. Brunger et al., . Phys. B
5 33 (2000) 809
1E-3-
o 1 20 3 4 50

N, e-impact induced allowed excitation
Collision Energy [eV]

1 Mny— o1 1 3y+ 3
a'lly = a2 ,a'll; = w A, A°E] — Bl

B®M, — C31,, B, —» W3A,,and B3I, — B3%],

) ) ) S. Adamson, Chem.Phys. Letters 436 (2007) 308
Xin&Ding, Plasma Science and Tech. 16 (2014) 104 AV, Eletskii & B.M. Smirnov, Zh. Eksp. Teor. Fiz. 84 (1983) 1639
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Vibronic Excitation Cross Sections: comparison with experiments
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Vibronic Excitation Cross Sections: comparison with experiments
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State-to-State Vibronic Excitation Cross Sections: comparison with experiments

State-to-State Excitation cross section [10-16 cm2]
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State-to-State Vibronic Excitation Cross Sections: comparison with experiments

State-to-State Excitation cross section [10-16 cm2]
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N-N, collisional-induced processes

PROCESSES
N-|—N2 (’Uz) —N+N+N collisional-induced dissociation
N (Uz' ) +N—N, (U ¥ ) +N vibration-translation energy transfer

CANCULATION FEATURES

translational energy range
[0.001-10 eV]
stratified sampling

QCT method [Blais&Truhlar (1976)] trajectory density per eV and

Theoretical [M. Pattengill "Rotational excitation III: Classical trajectory methods, in: R ORI o
approach Atom-molecule Collision Theory; a Guide for the Experimentalist" (1979) garamctctr;' P
Plenum Press, NewYork and London] 96000 up to 0.5 eV
24000 up to 3.0 eV
6000 up to 10 eV
Potential
energy surface |LEPS PES [Lagana et al (1987)] and [Lagana & Garcia (1994)]
of N,
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N-N, collisional-induced dissociation
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N-N, collisional-induced dissociation

N+Ns(v;) = N+N+N
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N-N, collisional-induced dissociation: global dissociation rate coetficient
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Process: dissociation
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VT energy transfer processes in N-N, collisions
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VT energy transfer processes in N-N, collisions
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heterogeneous recombination at surface
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CQO, vibrational kinetics
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Resonant vibrational excitation in e-CO, collisions

e~ + COx(X'S}, v;) = CO; (*I1,) — e~ + COz('EF, vy)

(’/ }&l Jin \ (OIOIO) (Uf/O/O)

l wr; '.n""'m\\\\‘
,I‘ “” ( (’(""“Q\\\Y:\‘A UfIO -
\ lu‘m 21 —
5
; ; -

Electron energy (eV)

Cross section (32)

10

(2/010) (UfIOIO)

0.1 |

UfZO —

0.001 E

Uf:5

1073 4
1077

0 4 6 8

Electron energy (eV)

R. Celiberto, V. Laporta, A. Laricchiuta, J. Tennyson and J.M. Wadehra,
The Open Plasma Physics Journal, 2014, 7, (Suppl 1: M2) 33-47
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energy transfer processes in CO,-CO, collisions

PROCESSES

CO, (12wt v, vi)+COo (1w, wh, wh) — COx (12 ,w! vl v])+CO, (12, w!, wl, wl)

CANCULATION FEATURES

QCT method [Blais&Truhlar (1976)]
[M. Pattengill "Rotational excitation III: Classical trajectory methods, in: Atom-molecule Collision
Theory; a Guide for the Experimentalist” (1979) Plenum Press, NewYork and London|]

Potential energy [intra-molecule potential [JS. Carter and N. Murrel, Croat. Chem. Acta 57 (1984) 355]
surface inter-molecule potential [Bartolomei et al (1976)]

Theoretical
approach

Rotational levels |a Boltzmann distribution is assumed for rotational levels at the translational temperature

REFERENCES
M. Bartolomei, F. Pirani, A. Lagana, A. Lombardi, J. Comp. Chem. 33 (2012) 1806

A. Lombardi, N. Faginas Lago, A. Lagana, F. Pirani, S. Falcinelli, S.
in: Murgante, B., Gervasi, O., Misra, S., Nedjah, N., Rocha, A.M.A.C., Taniar, D., Apduhan,
B.O. (eds.) ICCSA 2012, Part I. LNCS, vol. 7333, pp. 387-400. Springer, Heidelberg (2012)
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energy transfer processes in CO,-CO, collisions

rigid-monomers = stretched&bent monomers
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energy transfer processes in CO,-CO, collisions

CO4(0 0 0)+CO4(0 0 0)
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heterogeneous recombination of CO, at silica surface
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A clear research imperative in the next decade will
therefore be to increase our knowledge of the chemical

and physical interactions in such plasmas of electrons,
ions and radicals with neutral species

N. Mason “The 2012 Plasma Roadmap” J. Phys. D: Appl. Phys. 45 (2012) 253001
citing the report of the Washington: National Research Council (1996)
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