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I. CONVERGENCE DETAILS

Scattering calculations were performed in full-dimensionality using a modified version

of the TwoBC code1 following the approach described in Refs. 2–4, as it is described in

the main text. The Potential Energy Surface (PES) used was the recent high-accuracy 6D

CO-H2 potential by Faure et al. 5,6.

The coupled channel equations were propagated from 2 to 92 a0 with a radial step size of

1.25× 10−1 a0. The number of points in the radial coordinate for each dimer for the discrete

variable representation was 18; the number of points in the angular coordinate θ between

~R and ~r for each dimer for the Chebyshev quadrature was 12; the number of points in the

dihedral angle between θ1 and θ2 for the Gauss-Hermite quadrature was 8. The basis set

for the CO dimer included vibrational levels 0 and 1 with rotational levels up to 8 and 2

respectively, while for HD rotational levels up to 4 were included. Scattering calculations

were performed for J ≤ 12.

0 . 0 0 1 0 . 0 1 0 . 1 1 1 00 . 1

1

1 0

1 0 0

1 0 0 0

σ(E
) (Å

2 )

E c o l l  ( K )

 j ' H D = 0 ,  j ' C O = 0
 j ' H D = 1 ,  j ' C O = 0
 j ' H D = 2 ,  j ' C O = 0

Fig S 1. Comparison of the production basis set with an expanded basis to check convergence.

Integral cross sections for the HD(jHD=2) + CO(jCO=0) → HD(j′HD=0-2) + CO(j′CO=0) transi-

tions are shown, the solid lines correspond to the production basis set while the circles correspond

to the expanded basis. It can be seen that no difference is observed at the scale shown and the low

energy behaviour is correctly reproduced.
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To check convergence with respect to the basis set and radial propagation the integral

cross section was computed for the 20 → 00, 10, and 20 transitions with J ≤ 5 using an

expanded basis: λ1 was restricted to 0–10 while λ2 was restricted to 0–6; The coupled channel

equations were propagated from 1.5 to 102 a0 with a radial step size of 1.05× 10−1 a0; The

basis set for the CO dimer included vibrational levels 0 and 1 with rotational levels up to

10 and 4 respectively, while for HD only the ground vibrational level was included with

rotational levels up to 6. Fig. S1 compares the integral cross-sections computed using both

basis sets. The solid lines correspond to the “production” basis set described in the previous

paragraph while the black crosses on a course grid correspond to the expanded basis, it can

be seen that no difference is observed at the scale shown and the low energy behaviour is

correctly reproduced.

II. NATURE OF THE RESONANCE

To identify the origin of the observed resonance peak at 0.1 K depicted in Fig. 1 of the

main text, we analyzed the effective potentials corresponding to different incoming partial

waves L,

V J(R) = εj1j2 + UJ
j1j2Lj12,j′1j

′
2L

′j′12
(R) +

L(L+ 1)~2

2µR2
. (1)

where εj1j2 is the energy of the combined molecular state obtained by adding the asymptotic

rovibrational energies of HD and CO. UJ
j1j2Lj12,j′1j

′
2L

′j′12
(R) is the diabatic potential energy

coupling matrix, and the third term is the centrifugal potential for the orbital angular

momentum L. Following the procedure described in Ref. 7, the diabatic potential energy

coupling matrix is diagonalized at each intermolecular separation (R), with the eigenvalues

corresponding to the adiabatic potentials.

Fig. S2 shows the diagonal diabatic potentials corresponding to the incoming channel

with HD(j = 2) and CO(j = 0). The heights of the centrifugal barriers for L = 1, 2, 3,

and 4 are 0.06, 0.31, 0.87, and 1.82 K respectively. Fig. S3 shows the elastic cross section

computed by separately solving the radial Schrödinger equation on each of the diabatic

potentials corresponding to 0 < L ≤ 4. It can clearly be seen that in the L = 2 channel

there is a shape resonance at around 0.1 K. In Fig. 2 of the main text, it is shown that

there is also a significant contribution of L=1 scattering at the 0.1 K resonance. Since the

centrifugal barrier for L=1 is just 0.06 K, L=1 contribution seems to be originated by an
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Fig S 2. One dimensional diabatic potentials as a function of R for the incoming channel with

HD(j = 2) and CO(j = 0).
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Fig S 3. Elastic cross section corresponding to the diabatic potentials shown in Fig. S2.

“above-the-barrier” resonance.

REFERENCES

1R. Krems, TwoBC – quantum scattering program, University of British Columbia, Van-

couver, Canada, 2006.
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