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Schematic of the vesicular 
photosynthetic chromatophore. 
Shown here is a drawing of a 
chromatophore from Rba. 
sphaeroides. The LH1-RC dimers 
and LH2 complexes are closely 
packed in the bulb of the 
chromatophore, and the bc1 
complex and ATP synthase,are 
tentatively placed near the neck of 
the chromatophore. 
Picture drawn by Olga Svinarski.
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quantum
photosynthesis
 Recent observations of coherence 
in photosynthetic complexes have 
led to the question of whether 
quantum effects can occur in vivo, 
not under femtosecond laser 
pulses but in incoherent sunlight 
and at steady state, and, if so, 
whether the coherence explains 
the high exciton transfer 
efficiency. […]two partially 
coherent mechanisms—ENAQT 
and supertransfer—can enhance 
transport even in sunlight and thus 
constitute motifs for the 
optimisation of artificial sunlight 
harvesting.
Kassel, Yuen-Zhou and Rahimi-Keshari 
(2012) Does coherence enhance transport in 
photosynthesis? arXiv:1210.5022v1
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phycocyanobilin
(linear tetrapyrrole)

alternative
light-harvesting
pigments in
photosynthesis

We observe a complex relationship between fluorescence intensity and lifetime that cannot be explained by simple 
static kinetic models. Light-induced conformational changes are shown to occur and evidence is obtained for 
fluctuations in the spontaneous emission lifetime, which is typically assumed to be constant. Our methods provide 
a new window into the dynamics of fluorescent proteins and the observations are relevant for the interpretation of 
in vivo single-molecule imaging experiments, bacterial photosynthetic regulation and biomaterials for solar energy 
harvesting.

Goldsmith & Moerner (2010) Watching
conformational- and photodynamics of
single fluorescent proteins in solution.
Nature Chemistry2:179–186
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Photosystem II (cyanobacteria)
(wikipedia —Curtis Neveu)

note the
numerous

chlorophylls

Photosystem II (water-splitting site)

Photosystem I (plants)
(wikipedia —Curtis Neveu)

Cytochrome b6f (plants)
(PDB 1q90 coordinates)


