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We have investigated excitation energy transfer and electron transfer processes within
isolated photosynthetic reaction center (RC) from Heliobacterium modesticaldum using
femtosecond transient absorption difference spectroscopy at room temperature. Selective
excitation of bacteriochlorophyll (BChl) g pigment pools (B770 and B810), and the
primary electron acceptor Ao, 8'-hydroxychlorophyll a (8'OH-Chl-ar) was applied. The
decay-associated difference spectra (DADS) obtained by a global fit analysis ranging from
450 nm to 850 nm revealed very rapid energy transfer processes (< 1 ps) and a subsequent
trapping process to form the initial charge separation state of P798"A,~. Upon excitation
at 670, 770, and 810 nm, the 20-ps decay components of B813 along with the bleaching of
the absorption of Ay were obtained in all resultant DADS analyses, indicating that the
trapping process of the excited state of B§13 to a special pair of P798 occurred with a time
constant of 20 ps as reported previously. The 1.9-2.1-ps components were also observed
upon excitation at 670 and 810 nm, suggesting some excitation equilibration to form
thermally relaxed excited state. The spectral shape of nondecaying component was similar
to the one attributed to the charge separated state between P798" and Ay~ (P798A¢"),
however the maximal bleaching peak resided at 792 nm.
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