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where ΔNpump(r, t) = Ntot
5 (r, t)− g5Ntot

2 (r, t)/g2 with Ntot
2 (r, t) being the total molecular den-

sity of J = 4 nonthermal level in ν0 state after accounting for the fractional contribution from
thermal pool A, and g2 = 9 is its degeneracy. Similar definitions hold for Ntot

5 and g5 = 11.
Table 1 provides the rate constants and relevant molecular parameters used in our calculations

[8, 14, 15].

Table 1. Translational Cross Sections (in Å2) of 13CH3F
Mass (AMU) 35
Gas kinetic collision cross section 44
ν3 → ν6 cross section at 300 K, σexc 2.65
Dipole-dipole cross section at 300 K, σDD 320
K-swap cross section at 300 K, σK-swap 137
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