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S1. Partition function

The partition functions of the CO are computed with ExoCross program using the summation over

energy levels (E,,) from our calculated line list using the following equation:

C2En
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Here, T is the temperature in (K), gi°t is the total degeneracy that is a function of the nuclear-spin

statistical weight factor (g2*¥) and rotational quantum number (J,,), (gi°t = gns(2J, + 1) .

The computed partition function is then compared to Gamache et al. ? and Barklem and Collet *
datasets up to 10000 K temperature range (Figure 1). Our data agree well with the total Internal
Partition Sums partition functions by Gamache et al. 2, which covers temperatures up to 9000 K
with a maximum relative error percentage [((Qourdata — Qliterature)/Qliterature)) * 100] of 1.328 % at
9000 K. Barklem and Collet * data also agreed well with Gamache et al. ? data up to 6000K, and

with our data with a maximum relative error percentage of 2.137 % at 9000 K.
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Figure 1S. CO partition functions comparison with the values of Gamache et al. > and Barklem and Collet * with the relative

error percentage for each dataset.



S2. Different electronic configuration models

Table 1S. Different electronic configuration models

Basis set Occupied Closed Number of Number of Number of States
Orbitals Orbitals close core orbitals in [A1, B1, B2, Az]
in CASSCF | in CASSCF | orbitals in CI
CI
For O, C: aug- 8,2,2,0 0,0,0,0 0,0,0,0 0,0,0,0 3,2,2,2
cc-pvVQZ
For O, C: aug- 8,2,2,0 2,0,0,0 2,0,0,0 0,0,0,0 3,2,2,2
cc-pvVQZ
For O, C: aug- 8,2,2,0 3,0,0,0 3,0,0,0 0,0,0,0 3,2,2,2
cc-pVQZ
For O, C: aug- 8,2,2,0 4,0,0,0 4,0,0,0 0,0,0,0 3,2,2,2
cc-pvVQZ
For O, C: aug- 8,2,2,0 4,0,0,0 4,0,0,0 4,0,0,0 3,2,2,2
cc-pVQZ
For O, C: cc- 8,2,2,0 0,0,0,0 0,0,0,0 0,0,0,0 3,2,2,2
pV5Z
For O, C: cc- 8,2,2,0 0,0,0,0 0,0,0,0 0,0,0,0 3,2,2,2
pVTZ
For O, C: cc- 8,2,2,0 0,0,0,0 0,0,0,0 0,0,0,0 3,2,2,2
pV5Z
For O, C: cc- 8,2,2,0 0,0,0,0 0,0,0,0 0,0,0,0 3,2,2,2
pVQZ
For O, C: aug- 8,2,2,0 0,0,0,0 0,0,0,0 0,0,0,0 3,2,2,2
cc-pV5SZ
For O, C: cc- 8,2,2,0 2,0,0,0 2,0,0,0 2,0,0,0 5,3,3,3
pV5Z
For O, C: cc- 8,2,2,0 3,0,0,0 3,0,0,0 3,0,0,0 5,3,3,3
pV5Z
For O, C: cc- 8,3,3,0 3,0,0,0 3,0,0,0 3,0,0,0 5,3,3,3
pV5Z
For O, C: cc- 8,3,3,0 2,0,0,0 2,0,0,0 2,0,0,0 5,3,3,3
pV5Z
For O, C: cc- 8,2,2,0 0,0,0,0 0,0,0,0 0,0,0,0 5,3,3,3
pV5Z
For O, C: cc- 8,3,3,0 0,0,0,0 0,0,0,0 0,0,0,0 5,3,3,3
pV5Z
For O, C: aug- 8,3,3,0 2,0,0,0 2,0,0,0 2,0,0,0 6,3,3,2
cc-pV5Z
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S3. The spectral comparison for A-X, B-X, C-X, and E-X transitions
with Chan et al., experiment.
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Figure 28 The spectral comparison for A-X, B-X, C-X, and E-X transitions with Chan et al., 1993 experiment *.



S4. NACs and DCs before and after fitting.
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Figure 3S The NACs and DCs of the CD' system.

Diabatic Coupling
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