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Figure S1: Anharmonic zero-point energy corrected energies as a function of fragment separation
for the (a) CDs', (b) CHD,", and (c) CH,D;" systems. The zero in energy is the minimum of the
potential surface.
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Figure S2: Anharmonic zero-point energy corrected energies as a function of fragment separation
for the (a) CH,T" and (b) CH5T," systems. The zero in energy is the minimum of the potential

surface.
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Figure S3: Probability distributions projected onto gmz (shown in the inset) for CH3" + H, [left], CH3" + HD [center], and CH,D" + H, [right] for R
ranging from 1.0 to 3.0 A. Here ¢u,is defined as the dihedral angle between the HH bond vector and the vector that connects one of the

hydrogen atoms in the CH;" subunit to the center of mass of the carbon atom and the other two hydrogen atoms in that fragment. In the case
of CH,D" + H,, there are two unique definitions for ¢, and the dashed lines represent the case where ¢, is defined using the deuterium atom

in the CH;" fragment, while the solid lines provide the results when the hydrogen atom is used to define @2.
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Figure S4: Probability distributions projected onto 06H3+ (shown in the inset) for CH;" + H, [left], CH;" + HD [center], and CH,D" + H, [right]

when R = 1.0 to 3.0 A. The 95H3+ angle is defined as the angle between R and the vector that connects the center of mass of CHs" to the

center of mass of the three hydrogen atoms in the CH;" fragment.
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Figure S5: Projections of the probability amplitude for CH;" + D, [left], CH,D" + HD [center], CHD," +H, [right] onto rcy or

rep [top] and ryw, rup, or rpp [bottom] are plotted as functions of R. The symbols represent the average values of the
guantities of interest, while the error bars provide the widths of the distributions.
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Figure S6: Projections of the probability amplitude for CH,D" + D, [left], CHD," + HD [center], CD;" + H, [right] onto rcy or rep
[top] and ryy, rup, Or rpp [bottom] are plotted as functions of R. The symbols represent the average values of the quantities of
interest, while the error bars provide the widths of the distributions.
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Figure S7: Projections of the probability amplitude for CHD," + D, [left], CD;" + HD [right] onto rcy
or rep [top] and ryp or rpp [bottom] are plotted as functions of R. The symbols represent the
average values of the quantities of interest, while the error bars provide the widths of the
distributions.
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Figure S8: Projections of the probability amplitude for CD;" + D, onto r¢p [top] and rpp [bottom]
are plotted as functions of R. The symbols represent the average values of the quantities of
interest, while the error bars provide the widths of the distributions.
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Figure S9: Projections of the probability amplitude for CH;* +HT [left], and CH,T" + H, [right] onto
Iren or rer [top] and ryy or ryr [bottom] are plotted as functions of R. The symbols represent the
average values of the quantities of interest, while the error bars provide the widths of the
distributions.

S10



CH," + T, CH,T" + HT CHT," + H,

4
o 11 (Ty) o ey (HT) o rey(Hy)
v Iy (CHy) o Tfer(HT) v ey (CHT,)
v e (CHTY) rer (CHT,")
3 | EE i fer (CH2T+) EE B ®
g [ ]
r { f :
5
()
2 ] (] + ] }
i t } { s’ ¢ } {
it : $ H i t { } { ) t :
E I +
Py + = i E i vvvvvvv - + T I e i VVVVVVV
1§!§%§§$f§§§$ ¥ Y $R¥FIPIIIFE ¥ y YYYRIIFEEY
6
o 11 (T)) * fur (ZTH)T o ryn(Hy)
51 v (CH,") I ::HH ((CH2T+)) 1v 1y (CHT,)
2 fu (both) b frr (CHT,)
¢ Iy, (both) Fyyy (both)
— 4 1= ryr(both) 1 both
=< o Iy (both, Hin HT) o fir (b0
E 3 | % 1o rpy (both, Tin HT) i %
I
I | 391 i % % % : 3
1 Eiiz;z;zzz . Eiiii;i;; s l Eiiiii;i; s
O T T T T 1 T T T T 1 T T T T 1
1.0 1.5 2.0 2.5 3.010 1.5 2.0 2.5 3010 15 2.0 25 3.0
R [/A] R [/A] R [/A]

Figure S10: Projections of the probability amplitude for CH;" + T, [left], CH,T" + HT [center], and CHT," + H, [right] onto ry or rer
[top] and ryy, ryr or rir [bottom] are plotted as functions of R. The symbols represent the average values of the quantities of
interest, while the error bars provide the widths of the distributions.
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Figure S11: Projections of the probability amplitude for CH;" + HD [top] and CH;" + H, [bottom]
onto the CH/D distances for R = 1.3 A. As is illustrated in the insets, in the left panels, the
simulations were performed with origin of R placed at center of mass of HD, while in the right
panels, it is at the center of the H, bond axis.
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Figure S12: Same as Figure S11, but for R = 1.9 A.
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