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COY, Department of Chemistry, The Ohio State University, Colum-bus, OH 43210.Protonated methane is of interest to astro
hemists due to its presumed importan
e as a rea
tion intermediate in the rea
tion involvingCH+3 + HD within the interstellar medium. However, within the interstellar medium there is a nonstatisti
al H/D isotopi
 abundan
eobserved for the isotopologues of CH+3 . Kineti
 studies performed by Gerli
h and 
o-workers determined that the rea
tionsCH3�nD+n +HD! CH4�nD+n+1 ! CH2�nD+n+1 +H2 (1)have identi
al net rate 
onstants regardless of the value of n.a We have 
al
ulated zero-point 
orre
ted energies and wave fun
tions ofthe CH+3 + H2 systemb and its deuterated analogs as fun
tions of the 
enter of mass separation between CH+3 and H2 , R. We 
an dividethese simulations into distin
t ranges of R; long-range intera
tions, 
omplexation, and intermediate distan
es. Analysis of the wavefun
tions asso
iated with these three ranges of R allows us to study how zero-point energy in�uen
es the approa
h geometries that aresampled during low-energy 
ollisions.aO. Asvany, S. S
hlemmer, D. Gerli
h, Astrophys. J. 617, 685 (2004).bC. E. Hinkle, A. B. M
Coy, J. Phys. Chem. Lett. 1, 562 (2010).


