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Introduction

➢ Reactions between the atoms and molecular ions are known to play a significant

role in the chemistry of diffuse interstellar and circumstellar regions, planetary

ionospheres, and high-energy physics.

➢ The neutral CH and ionic CH+ species was extensively studied in past few decades.

➢ CH+ typical molecular ion and most important in Interstellar medium (ISM).

➢ It was the first molecular ion identified in the ISM.
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Initial wave function:
l  - orbital angular momentum operator
Ĵ  - total angular momentum operator
ĵ   - rotational angular momentum operator
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❑ Time-dependent wavepacket approach.

❑ Mass scaled body-fixed Jacobi coordinate
system.

❑ Second Order Split-Operator Method.

❑ Centrifugal Sudden(CS) approximation.

❑ Coriolis Coupling method
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(2J+1) weighted reaction probabilities for 
both R1 and R2 channels for the selected 

collision energies, 0.3, 0.5 and 0.8 eV Initial state-selected and energy-resolved 
integral cross sections for both the R1 and R2 

channels as a function of collision energy up to 
1.0 eV for different j = 1–3.

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) 
methods are compared for different j = 1–3 

levels of the CH+ reagent.

The Boltzmann state-averaged thermal rate constant of the title 
reaction, calculated using the exact (CC, represented by solid line 
with asterisks) and approximate (CS, represented by dashed line) 

methods, over the T range of 10–1000 K (v = 0, j = 0–3). (2,4)

Conclusion

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

2) We predicted that the CS approximation is underestimating the results for the R1 and R2 channels compared to the

exact (CC) method in the ground electronic state.

3) At the outset, we calculated that the CC predicts the exact rate constants (at 10 - 100 K ultra-cold T), on par with the

experimental results, for overall T range (10-1000 K) of astrochemical interests of the complex-forming ion-molecule

type reactions (4).


