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DESCRIPTION
The majority of the biosphere derives its fundamental energy 
from photosynthesis. Although the design and function of 
photosynthetic light harvesting complexes vary widely, many of 
them are membrane proteins made of pigment antenna arrays 
that absorb light and transmit the resulting electronic excitation 
to a reaction centre, which in turn transforms this excitation 
energy into a charge gradient across the membrane. The spatial 
and energetic landscape, which determines the relative coupling 
strength between constituent pigment molecules, is 
demonstrated to have an impact on the description of energy 
transmission, in particular multichromophoric antenna designs. 
The light-harvesting complexes of purple bacteria are the main 
topic of the article's second half, which explores the structure 
and function of the integral chromophores while illuminating 
the current understanding of the synergistic effects leading to 
electronic Excitation Energy Transfer (EET) optimization of 
light-harvesting antenna systems.

Mechanism

A pigment in the leaf absorbs the photon during this phase, 
which causes it to bounce across pigments until it reaches the 
plant's reaction centre where it is converted into an electron and, 
ultimately, into energy. Researchers are still unsure of what 
happens at this precise instant when energy switches from one 
pigment to another, but they assume coherent occurrences, 
which are unique to quantum physics.

Two mechanisms may be involved in the transfer of energy, 
according to the experiments that were carried out. Although 
Guillaume Schull notes that the first one is totally quantum and 
relates to a tunnel effect occurring at very close proximity to the 
pigments, we are unable to precisely define the relative relevance 
of each one at this time. The second is equivalent to a dipole-

dipole effect, which is nevertheless functional across longer 
distances. Finally, a Cut-Off Distance (CD) that establishes the 
acceptable energy transfers between nodes/chromophores and 
gradually eliminates the lower energy transfer linkages between 
far-flung nodes/chromophores can be tuned to create a PSI 
network. This process, known as "weight thresholding," enables 
us to test the effectiveness of node attack tactics by gradually 
removing links with lower weights from the PSI network. We 
discover that the most effective node attack tactics alter by 
lowering the CD, demonstrating how the weight thresholding 
process influences the network's reaction to node removal. This 
final result emphasises the significance of examining the stability 
of the system response for weighted complex networks in real-
world applications that are exposed to the weight thresholding 
technique.

Quantum yield of a light harvesting

A light harvesting system often has a very high quantum yield. 
Given that nearly every photon absorbed by the chlorophyll 
network results in an electron transfer, it is given by a probability 
that is close to unity. Strangely, at cryogenic temperatures, where 
the quantum yield drastically decreases and becomes a function 
of the wavelength of the input photon, this no longer holds true. 
This happens because donor and acceptor chlorophylls, which 
may have different energies, are unable to resonantly transfer 
energy due to the loss of spectral overlap. Having all pigments 
have the same energy would have resolved the resonance 
problem at any temperature, but only a very small window of the 
spectrum would be covered by the pigment array. It must also be 
kept in mind that excitation transfer is not a rate-limiting step 
for the overall light harvesting process, so its efficiency as given 
by the quantum yield can only provide a rough and insufficient 
measure for fitness. Even today, it is difficult to develop further 
quantitative metrics of a light harvesting system's robustness and 
efficiency that are still computationally manageable.
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