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Figure S1: MO decomposition of the time-dependent dipole moment for CO,, with laser-
pulse polarization along the z axis, at the RT-TD-CIS level of theory.
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Figure S2: MO decomposition of the time-dependent dipole moment for CO,, with laser-
pulse polarization along the y axis, at the RT-TD-CIS level of theory.
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Figure S3: Dipole-velocity (top) and dipole-acceleration (bottom) forms of the HHG spec-
trum of the CO5 molecule and its MO decomposition, with laser-pulse polarization along the
z axis, at the RT-TD-CIS level of theory. The vertical axis has a different scale with respect
to that of Figure 3 in the main text.
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Figure S4: Magnitude of interferences between channels for CO, with laser-pulse polarization
along the 2 axis.
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Figure S5: Ground-excited (G-E, top) and excited-excited (E-E, bottom) contributions to
the time-dependent dipole moment for the X, channel of COs, with laser-pulse polarization
along the z axis, at the RT-TD-CIS level of theory.



Table S1: Ionization energies (eV) for the various channels of CO, at the LC-wPBE level.

Exp.” LC-wPBE
17, X 138 1, HOMO 13.5
12, A 173 1o, HOMO-1  17.7
12+ B 181 1w, HOMO-2  17.9
1°Sf C 194 1o, HOMO-3  19.0

@ Refd

Table S2: Difference between the ionization energies (eV) for the channels of COy at the
LC-wPBE level.

AExp. ALC-wPBE

X-A 3.5 4.2
X-B 4.3 4.4
X-C 5.6 5.5
A-B 0.8 0.2
A-C 2.1 1.3
B-C 1.3 1.1
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Figure S6: Ionization channels and corresponding MOs of CO, at the LC-wPBE level.
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Figure S7: Total HHG spectra for COq with laser-pulse polarization along the y axis (light
purple line) and along the z axis (light green line), at the RT-TD-CIS-LC-wPBE level of
theory.
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Figure S8: Comparison between the total HHG spectra for COy at the RT-TD-CIS and
RT-TD-CIS-LC-wPBE levels of theory, with laser-pulse polarization along the y axis.
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Figure S9: Comparison between the total HHG spectra for COy at the RT-TD-CIS and
RT-TD-CIS-LC-wPBE levels of theory, with laser-pulse polarization along the z axis.
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Figure S10: MO decomposition of the time-dependent dipole moment of CO,, with laser-
pulse polarization along the z axis, at the RT-TD-CIS-LC-wPBE level of theory.
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Figure S11: MO decomposition of the time-dependent dipole moment of CO,, with laser-
pulse polarization along the y axis, at the RT-TD-CIS-LC-wPBE level of theory.
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Figure S12: MO decomposition of the HHG spectrum of CO,, with laser-pulse polarization
along the z axis, at the RT-TD-CIS-LC-wPBE level of theory.
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Figure S13: MO decomposition of the HHG spectrum of CO,, with laser-pulse polarization
along the y axis, at the RT-TD-CIS-LC-wPBE level of theory.
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Figure S14: MO decomposition of the time-dependent dipole moment of HyO, with laser-
pulse polarization parallel to a O-H bond, at the RT-TD-CIS level of theory.
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Figure S15: MO decomposition of the time-dependent dipole moment of H,O, with laser-
pulse polarization perpendicular to the molecular plane, at the RT-TD-CIS level of theory.
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Figure S16: MO decomposition of the HHG spectrum of H,O with laser-pulse polarization
parallel to the O-H bond at the RT-TD-CIS level of theory. The spectra are calculated along
the z axis.
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