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Theoretical Background

« Earth’s surface is irradiated by ~178000 TW of sunlight
 Humans use ~17 TW of electricity

* Photosynthesis converts ~1500-2200 TW into biomass

-
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heoretical Background
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Quantum efficiency ~100%
Rate of absorption > Rate of storage
Over absorption leads to formation of free radicals

Non-Photochemical Quenching (NPQ): all photoprotective
processes that reduce the solar energy conversion efficiency of
plants

NPQ =>ql + qT + gE

— Photoinhibition through long-term acclimation (ql)

O
— Antenna size changes through state transition (qT) 07.8’77/}7
— Rapidly activated thermal dissipation (qE) &
Sen
“70s
Sen
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Theoretical Background

Electron
transport chain
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Theoretical Background

Electron
transport chain
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Theoretical Background

Reaction
center

Photon

Chlorophyll molecules in antenna complex

Figure 10-12a Biological Science, 2/e © 2005 Pearson Prentice Hall, Inc.
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Theoretical Background

.

Photon

kr = kr + krsc + kic + kq

£
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Theoretical Background

Photon

kr = kR—I-]CISC—I-k[C—I-kq

k
q
S1—% : ? * kr, krsc, ko — Characteristic of the
E T system (Constant)
k, |Kic 2 ikr

£
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Theoretical Background

Photon

kr|= kR—I-]CISC—I-k[C—I-kq

k
q
S1—% : ? * kr, krsc, ko — Characteristic of the
E T system (Constant)
k, |Kic 2 ikr

£
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Theoretical Background

Photon

kr|= kR—I-]CISC—I-k[C—I-kq

k

k\q. . kR’ kISC) kIC — Characteristic of the
T system (Constant)

. kq measurable through ¢qq,; = 1/kL
* Intensity switches on & off with quenching

-

\
|

|
N
eler:

IVERSITEIT VAN PRETORIA

UN

UN

YU
v Denki

ERSITY OF PRETORIA
BESITHI YA PRETORIA
s * Leading Minds * Dikgopolo t§a Dihlalefi

11



Theoretical Background

Photon

kp|=kr + krsc + kic +\kq

kr, krsc, krc — Characteristic of the
system (Constant)

kq measurable through ¢qq,; = 1/kL
Intensity switches on & off with quenching

Ensemble measurements
- average out all rare phenomena

- single mean value of observable

-
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Sinale Molecule Spectrosco
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Sinale Molecule Spectrosco

IVERSITEIT VAN PRETORIA
IVERSITY OF PRETORIA
NIBESITHI YA PRETORIA

ankleiers ¢ Leadin

u
U
Y.
De

g Minds * Dikgopolo t3a Dinhlalefi

BPF
Supercontinuum
-". o

laser source
BS

14



S

ingle Molecule Spectrosco

Microscope

Axis 4:

I
Objectivg
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Sinale Molecule Spectrosco
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Sinale Molecule Spectrosco

Microscope

Axis 4:

I
Objectivg

BPF

Supercontinuum
laser source

T

‘=': 00 - 0 AT » e 3'0 I PP P T Y RS A 50
Grating Time (5
&
TCSPC
UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA module 17
v YUNIBESITHI YA PRETORIA
Denkleiers * Leading Minds * Dikgopolo t5a Dihlalef




Sinale Molecule Spectrosco

Microscope

Axis 4:
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Flourescence spectra of single LHCII
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Sinale Molecule Spectrosco
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Sinale Molecule Spectrosco
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Microscope
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400-700 nm

Spatial and temporal resolution
of ~ 20nm for and~30 ms have
been achieved

V. Levi and E. Gratton. Exploring dynamics in living cells by
tracking single particles. Cell Biochem. Biophys., 2007, 48:1-15
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Fluorescence lifetime [ns]

Preliminary Results
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Fluorescence lifetime [ns]

Preliminary Results
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Future Work

* Optimise SMS and implement SPT
» Corroborate preliminary results

« Attempt to deliberate between early quenching and pigment loss
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