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1. The derivation of expression for transition matrix elements, Eq. (14) in the main text

The wavefunction that describes the motion of the symmetric top + diatom can be expressed

analytically as:
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The multidimensional potential can be expanded over a set of suitable angular functions
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The potential coupling matrix n can be expressed as follows:
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Here nm and nm represents wavefunctions of final and initial states of the

molecule.
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To compute state-to-state matrix elements we have to substitute Eq. (S2) into Eq. (S3),

followed by the substitution of Egs. (S1-S2) on to as Eq. (S4) :
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For the integrals of spherical harmonics, the following equality can be employed [1]:
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For the integrals of Wigner D-functions, the following equality can be employed [1]:
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With these, we have:
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On further simplification we obtain,
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In general, Clebsch-Gordan coefficients are non-zero only if M = M1+ M2 and

Ui-Jal sj<ji+J 2. Incorporating these properties of CG coefficients [1] we obtain the final state-

to-state transition matrix element as fo

llows:
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2. Additional figures for publication
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One molecule is excited while the other is quenched
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Figure S1: The test of microscopic reversibility for transitions between several rotational states of ND; + D, system, labeled as

.+,

(] 1kJ 2). Cross sections are plotted as a function of collision energy. The data obtained by “direct” MQCT calculations are shown by
solid lines, whereas dashed lines represent the results of "reverse" calculations. Red color is used for quenching processes, black color
is for excitation processes. Blue symbol indicates full-quantum results of Ref. [2].



Transition probability

1.E+00

1E-01

1.E-02

1.E-03

1.E-04

1.E-05

1.E+00

1E-01

1E-02

1.E-03

1.E-04

1.E-05

1.E+00

1.E-01

1.E-02

1.E-03

1.E-04

1.E-05

Nearly elastic ND5

F(172) - (170)

1.E+00
AE =183 cm™!
1.E-01

1.E-02

1.E-03

1.E-05

1.E+00

AE =183 cm™*

1.E-01

i 1E-02

1.E-03

1E-04

1.E-05

AE =183 cm~" 1.E+00

1.E-05

b (bohr)

1E-04 |

1E-01

1E-02

1.E-03

1E-04 E

Excitation or quenching of both molecules

AE =203 cm™!

a0 - @2\

(212) - (170)

AE =203 cm™t

E (312) ~ (1;0)

AE = 234cm™!

E(312) » (170)

AE =234 cm™?

\Y

AE = 275 cm1 AE =275 c¢m™!
472) = (170

(442) » (170) A
1%) — i

~

\ —

W\ (170) = (472)

0 2 4 6 8 10 12 0 2 a4 6 8 10 12
b (bohr)

1.E+00

1.-01

1.E-02

1.E-03

1.E-04

1.E-05

1.E+00

1.E-01

1.E-02

1.E-03

1.E-04

1.E-05

1LE+00 ¢

1.E-01

1.e-02

1.E-03

1.E-04

1.E-05

Figure S2: Opacity functions for several transitions between the rotational states of NDs
probabilities are plotted as a function of collision impact parameter. Collision energy is 800 cm™!. Red color is used for quenching
processes, black color is for excitation processes. The value of energy difference is given for each transition. Green arrows indicate the
value of impact parameter chosen for time-dependent analysis in Fig. 4 of the main text.
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Figure S3: Opacity functions for several transitions between the rotational states of ND3 + D, system, labeled as (] 1kJ 2) with D, (] 2)

remaining in its initial state (] 2=0 ord2= 2). Transition probabilities are plotted as a function of collision impact parameter. Collision

energy is 800 cm™!. Red color is used for quenching processes, black color is for excitation processes. The value of energy difference is
given for each transition. Green arrows indicate the value of impact parameter chosen for time-dependent analysis in Fig. 3 of the main

text.
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Table S1: Assignments of total (J;)-components for all transitions discussed in this work in terms of

potential coupling and Coriolis coupling. PD is for potential-driven transitions indicated by v mark. If

potential coupling is zero (X mark) the transition is driven only by Coriolis coupling. The fraction of

Coriolis-driven components is indicated for each transition by red numbers.
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: Continued

Table S1
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