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The population dynamics of states can be approximately described by the following system

of kinetic equations:
dN,/dt = oN ogJ(t) — (Ko, + K{)N,
dN,/dt = K\N\— KN, (1)
dN5/dt = K,N,
dNop/dt = — oN ogJ(t) + Ko1 N1+ KN,
dNyc/dt = —dN;/dt

Here N;, N, and Ns are the population densities of the BChl a*, BChl aT and CarT states,
respectively; K and K, are the rates of the BChl a* — BChl ¢ and BChl a™ — CarT processes,
respectively; Ky, — rate of spontaneous decay of the BChl a*; Nyg and Nyc are the population
densities of the BChl @ and Car ground states, respectively; Nop is the population density of BChl
a in the absence of excitation; o is the absorption cross section of BChl a at the excitation

wavelength; J(¢) ~sech?(t/7) is the time course of the excitation energy density.
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Fig. S1. Simulation of the populations of the states T; BChl a (black), T; Car (red) and the sum —
(So BChl a + S; BChl a) (blue) at K; = 0.1 (solid line), 1 (dash) and 5 ns (dash-dot). Ky; =0.17
ns, K, =1.3 ns, 7=0.01 ns.
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Fig. S2. Same as in Fig. S1, but with population normalization.
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Fig. S3. Simulation of the populations of the states T BChl a (black), T; Car (red) and the sum —
(So BChl a + Sy BChl @) (blue) atz=0.01 (solid line), 0.1 (dash) and 1 ns (dash-dot). K¢y =
0.17 ns, K> =1.3 ns, K; =0.5 ns.
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Fig. S4. Simulation of the populations of the states T; BChl a (black), T; Car (red) and the sum —
(So BChl a + S; BChl @) (blue) at Ky; = 0.1 (solid line) and 1 ns (dash). K; = 0.5 ns, K, =1.3 ns,
7=0.01 ns.
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Fig. S5. Simulation of the populations of the states T BChl a (black), T; Car (red) and the sum —
(So BChl a + S| BChl @) (blue) at K, = 0.5 (solid line) and 3 ns (dash). Ky; = 0.17 ns, K; =0.5

ns, 7=0.01 ns.



