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Background

* Light harvesting complexes (LHC) are used to capture
sunlight energy and transfer that energy to reaction centers
(RC).

* Mechanisms by which the energy transfer processes occur
are not completely understood.

* Energy transfer is very fast process which requires a time
resolution below 1010 s,
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Background

Zewall,
1998

The duration of the laser pulses must be shorter than the
time scale of the dynamics that one wants to observe.

No mechanical or electronic equipment is fast enough to
keep up with such processes.
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Probe
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Femtosecond pump-probe technique

Pump

Sample

Start process with an intense ultrashort pump pulse.

*Probe process after t, with a weaker ultrashort probe
pulse.

*slow detector.
*Repeat experiment with different delay times ty

*Follow the transient concentration.
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Why femtosecond pump-probe technique?

* The pump-probe technique is a relevant technique for
the investigation of these ultra fast processes on a time
scale of fs or ps.

* |nvestigating the dynamics of the system directly: energy
transfer, the movement of individual particles (electrons
or atoms).

* Study the dynamics of atoms and molecules in a range
of environments from gas phase to solid states.
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Experimental setup
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Pump-probe data

Result are presented in form of time-resolved difference spectrum

DA — DA(t, / ) Difference between the sample absorption with and without pump pulse
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Pump-probe data

M.A. Palacios et al (photosynthesis research 2006)
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Experimental characterisation
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Experimental characterisation

Hg-Ar line 546.08 nm
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Experimental characterisation

Resolution
Hg-Ar
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Experimental characterisation

Wavelength resolution Siit of 10 ém

FWHM = 0.67 nm
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Experimental characterisation

Temporal resolution.

The temporal resolution of the pump-probe system is
determined by the convoluted temporal width of the pump
and probe pulses.
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The temporal resolution depend on the time delay between
pump and probe pulses.

1step z0.234 én z 0.78 fs

L

Delay line

Minimum step value 20.
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Experimental characterisation
Rise time.
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Ansorbance changes (arb.unit)

Experimental characterisation

Malachite Green
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Results
Light Harvesting Complexes Il
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Conclusion

* Pump-probe set up was characterized.

* Results obtained from Malachite Green shows the
potential and the ability to investigate ultrafast processes
of interest.

* First measurements on a femtosecond time scale on
biological sample in Africa was done.
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Future work

* Pulse duration of the white light continuum.
* Using the Berek compensator ( for magic angle).
* |n different conditions (Power, Temperature).

* Using different samples ( different photosynthetic samples).
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