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ʥ. BACKGROUND 

ʥ.ʤ. Fundamentals of light harvesting 

ʥ.ʤ.ʤ. Photosynthetic pigments 

 

 

Figure ʥ.ʤ. Chemical structure of Chl a with ring and atom numbering according to IUPAC. In Chl b, 

the methyl group (īCHO) at position Cʪ is replaced by a formyl group (īCHO). Chls a and b are the 

only Chl types found in plants and green algae. Other algae may contain Chl c, d, f. 
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Figure ʥ.ʥ. Perrin-Jablonski diagram summarizing the principal electronic and vibrational energy 

eigenstates and electronic transitions in pigments (luminophores) such as Chls and their interaction 

with molecular oxygen to form singlet oxygen. The arrows and symbols indicate internal conversion 

(with rate constant kic), ʞuorescence emission (kr), intersystem crossing (kics), and oxygen quenching 

(kq). Reproduced from Quaranta et al. (ʥʣʤʥ). 
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Figure ʥ.ʦ. Excitonic CD. a: geometry of a dimer of two identical bacteriochlorophyll molecules with 

the monomeric transition dipole moments represented by dashed yellow arrows and the excitonic 

transition dipole moments with red/blue arrows; b: CD of the exciton dimer: the two exciton tran-

sitions have CD of equal magnitude but opposite sign (blue and red), which combined produce the 

isotropic CD spectrum of the dimer (yellow); measurements on aligned molecules can, in principle, 

probe the two transitions separately. Adapted from ref. (Lindorfer and Renger, ʥʣʤʫ). 
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Figure ʥ.ʧ. Scheme of pump-probe transient absorption spectroscopy. The output from an ultra-

short-pulse laser is split into two beams, pump and probe. The probe pulse trains are delayed, and 

the two beams are focused on the sample at diʜerent incident angles. The transmitted probe beam 

is detected by a wavelength-sensitive detector. 
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Figure ʥ.ʨ. Schematic illustration of the ʥD spectrum of two coupled electronic transitions. Diagonal 

peaks appear at the absorption frequencies of the two transitions and cross-peaks reʞect their 

coupling. The cross-peak at excitation frequency a and detection frequency b reʞects the population 

of electronic energy level b upon initial excitation of the level a. 
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Figure ʥ.ʩ. Pulse sequence in ʥDES ɉ two Ɍpumpɍ pulses at deʝned coherence time  and phase 

followed by a third pulse (Ɍprobeɍ) after waiting time Tw. 
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