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Figure S1. Tuning of the range separation parameter (w) for the ionization potential, electron
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Figure S2. Illustration of frontier molecular orbitals HOMO (left) and LUMO (right) determined
at tuned LC-BLYP/6-31G(d,p) level of theory.

Figure S3. Illustration of frontier molecular orbitals HOMO (left) and LUMO (right) determined
at tuned ®B97/6-31G(d,p) level of theory.

Figure S4. Absorption spectra for the five molecules computed at tuned ®B97/6-31G(d,p) level of
theory.

Table S1. So—S: vertical transition energies (Eo1), oscillator strengths (f), transition dipole
moments (MUo1), and electronic configurations of carotenoids as determined with TDDFT at the
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Figure S1. Tuning of the range separation parameter (®) for the ionization potential, electron
affinity and gap of the phytofluene.
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Figure S2. lllustration of frontier molecular orbitals HOMO (left) and LUMO (right) determined
at tuned LC-BLYP/6-31G(d,p) level of theory.
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Figure S3. Illustration of frontier molecular orbitals HOMO (left) and LUMO (right) determined
at tuned ®B97/6-31G(d,p) level of theory.
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Figure S4. Absorption spectra for the five molecules computed at tuned ®B97/6-31G(d,p) level
of theory.

Table S1. So—S: vertical transition energies (Eo1), oscillator strengths (f), transition dipole
moments (Uo1), and electronic configurations of carotenoids as determined with TDDFT at the
tuned-wB97/6-31G(d,p) level of theory.

Eor I por (Debye) Electronic
(eV) X y z Total Configuration(%)

Molecule

13-cis-B-carotene | 2.44 | 2.83 | 17.47 |-036|-0.14 | 17.48 HOMO—LUMO(94)

9-cis-B-carotene | 2.45 | 3.65 | 19.76 | 1.37 | -0.17 | 19.81 HOMO—LUMO(94)

phytofluene 342 1 250 | 13.27 | 3.96 | 0.45 | 13.86 HOMO—LUMO (98)

trans-B-carotene | 2.43 | 3.92 | 20.62 | 0.87 | -0.09 | 20.63 HOMO—LUMO(9%4)

zeaxanthin 237 | 410 | 21.15 | 2.69 | 0.13 | 21.33 HOMO—LUMO(9%4)
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