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1l. State-to-State (StS) Models

Comparison between a vibronic-specific StS CR model [6] and the reduced
electronic-specific StS CR model assuming Boltzmann distributions of the

Il. Experiment

Recombination tube experiment [4,5] designed to study N-atom recombination:
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IV. Results
Computed Mole Fractions Boltzmann Plot at z = 10 cm
100 | | | | | | | I | | | I | | | I | | . | | | | | | | | | (BeSt flt SImU|atlon)
s e =TT = o — — Nominal I AE———————————
~~~~~~~~~~~~~~~ Y= ==i=i=imim.a. o Best fit (rate coeff. x5) 1021 [l - | IEIec.—spIecific model | | |
1072 - Bright colors: Elec.-specific — =~ . 10%° Vib.-specific model
Light colors: Vib.-specific ST Squilibrium 10%
5 CEEPEEE ] T 1018 Saha-Boltzmann
el 10%7
m" 10%°
E. 101> /
— Boltzmann
$ 104
~~~~~~~~~ | Q 10
\\\\\\\\\\ 4 - Experiment 2 12
SQ C
10—8 | w_—_:;:-f~~ ....... ~< \\\\\ 1011
NJ(C) T T S 1010
\\\\\\\\\\\\\\\ | \\\\\ N 109
0T S N U S A - SR 108
\\\\ \\*Lj\" 107 Experiment
\\\\\ 106 I | | | I | | | I | | | I | | | I | | | I | | | I | | | I |
10—12 ] I ] ] ] I ] ] ] I ] ] ] I ] ] ] I | | | | I | | | I | | | _10 _8 _6 _4 _2 O 2 4
0 2 4 6 8 12 14 E [eV]
o z[cm]
Differences between N N,(B) N,(C)
measurements and models — - . . .
results (best fit simulation) at Elec.-specific <1% : ~6% Factor 20 : ~71% ~24% - Factor 3.5
10 and 15 cm: Vib.-specific ~36 % : ~16% Factor 2.5 ; Factor 56 ~50% : Factor 2.4

V. Conclusions

We reduced a vibronic-specific StS CR model into an electronic-specific StS CR model assuming Boltzmann distributions of the vibrational levels and compared them with
absolute population measurements in a N,/Argon recombining plasma. The reaction rate coefficients should be multiplied by 5 to correctly predict N recombination.

Both models predict N and N,(C) populations within a factor 4. There are larger discrepancies for N,(B), due to the partial equilibrium between N,(B,v) and N,(A,v>8) that are
not captured by electronic-specific StS CR models.

Future work will include concatenation of the electronic-specific model with NO electronic-specific model [7] and comparison with measurements in an Air/Argon mixture.
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