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CH3 radical:

• Hydrocarbon combustion processes

• Atmospheric chemistry

• Chemistry of semiconductor production

• Chemical vapor deposition of diamond

• Intermediary in many chemical processes of current industrial and 

environmental interest

• Exoplanetary atmospheres

• Atmospheres of Saturn and Neptune

• Interstellar medium }
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Line list for CH3:

• Goal: Catalogue of predicted transitions (wavenumbers & intensities)

• RCCSD(T)-F12b /cc-pVQZ-F12 ab initio calculation; MOLPRO

• Equilibrium geometry planar; empirical adjustment of equilibrium C-H 

bond length

• Simulation of rotation-vibration spectrum with the program TROVE; 

line list expected to be accurate to T = 1500 K.
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Potential energy expansion:

in
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Dipole moment expansion:
(Symmetrized Molecular Bond (SMB) expansion)

Dipole moment expanded in terms of unit vectors e1, e2, e3, eN
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Dipole moment fitting:
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Simulated spectra for CH3:
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Simulated spectra for CH3:
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Vibrational term values for CH3:
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Experimental spectrum 

reproduced from Hermann, 

H. W.; Leone, S. R. The 

Journal of Chemical 

Physics 1982, 76, 4759-

4765, with the permission of 

AIP Publishing.

Comparison between 

experimental emission 

spectrum and 

simulations for CH3.

CH3 radicals produced 

by dissociation of CH3I

Contributions from 2

and hot bands only in 

vibrational simulations
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Thank you for your attention!
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