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Introduction

» Reactions between the atoms and molecular ions are known to play a significant
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role in the chemistry of
» The and species was extensively studied in past few decades.
typical molecular ion and most important in Interstellar medium (ISM).

> It was the identified in the ISM.
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Centrifugal Sudden(CS) approximation.
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= - orbital angular momentum operator

Initial wave function: - total angular momentum operator
7 - rotational angular momentum operator
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(27+1) weighte'd' reaction probabilities for
both R1 and R2 channels for-the selected 4 e 2
coII|S|on energues 0.3,0.5and 0.8 eV Initial state-selected-and energy-resolved
integral cross sectlons for both the R1 and R2
channels as a function of collision energy up to

~1.0 eV for dlfferent/ 1-3.
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Conclusion
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1) In order to predict the accurate rate constants, the Coriolis coupled dynamical calculations are carried out for the H +

CH* reaction. Using this exact approach, the dynamical quantities are calculated and compared with the CS results References

2) We predicted that the for the compared to the
v in the ground electronic state.
_ 2) P.Sundaram, V. Manivannan, and R. Padmanaban, Phys. Chem. Chem. Phys. 2017, 19, 20172.
3) At the outset, we calculated that the CC predicts the exact rate constants ( i)

3) P.Sundaram and R. Padmanaban, J. Chem. Phys. 148, 164306 (2018).
for overall T range (10-1000 K) of

, 4) P.Sundaram and R. Padmanaban, J. Phys. B: At. Mol. Opt. Phys. 53, 105201 (2020).
type reactions (4,
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J-dependent CS and CC. reactlon probabllltles as a
functlon of energy (eV). {
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Initial state-selected and channel-specific
rate constants of the title reaction over the
' temperature range of.10~1000 K, obtained
. from the CC (solid line)and CS (dashed line).
metbods are compared for dlfferentj 1-3
e Ievels of the CH* reagent. -
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The Boltzmann state averaged thermal rate constant of the title

: reaction; calculated using the exact (CC, represented by solid line
: wrth asterlsks) and approximate (CS, represented by dashed line)

me"heds over the T range of 10-1000 k (v=0, j = 0-3).-24).
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Arrhenius-Kooij fit
Plasil et. al. Exp.
Gerlich et. al. Exp.
Luca et. al. Exp.
Federer et. al. Exp.
---- ABC-Warmbier Theory
--- QCT-Warmbier Theory
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