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The Hamiltonian of the system :
Hiotar = Hg + H, + Hyp

The electronic Hamiltonian :
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Spectral density function :
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Lineshape function:
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Absorption spectrum:
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F — weighting factor (contribution of
the difference of two random vectors)

Cr — crossover probability (replacing
the coordinate of the base vector with
the coordinate of the mutant one)

Go(w,,) - the spectrum of the sum of
Gaussians with an arbitrary set of
parameters

G(wp, x7) - the current result of
modeling the desired spectrum

vy

1. Mutation

2. Crossover

3. Selection
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v - the mutant vector; u].gl. - trial vector; x;; - the base vector.
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Figure 1. Fitting of two spectrum-like curves
simulated with one (A) and two (C) Gaussian
functions. Thin colored lines are the current
best results for the first eight generations of
optimization. The overall convergence
dynamics are shown in (B) and (D).
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Figure 3. Fitting of a simulated spectrum-like
curve consisting of 8 identical Gaussian
functions (A) and a curve consisting of 8
Gaussians with different parameters for each
function (B). The target curves are calculated
using the same set of frequencies. The results
of the successful fits are presented for both
cases (C and D). Thin lines indicate the
current best curves after immediately after
beginning of the optimization. The
convergence dynamics are presented in (E
and F).
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Figure 8. The results of the fitting for Chl a (A), BChl a (C), Spheroidene (E), and Spheroidenone (G). The
thin lines indicate the best spectra after first seven generations of the optimization process. The corresponding
convergence dynamics are shown in (B,D,F,H) on logarithmic scales.
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Fig. 1. 2D Rastrigin benchmark function (A). Evolution of 60D and 120D
Rastrigin function (B).
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usage during optimization 1s shown

by red line. The target functions are
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