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Verzeichnis der Abkürzungen

CIDNP Chemically Induced Dynamic Nuclear Polarization

CIDEP Chemically Induced Dynamic Electron Polarization

CCRP Correlated Coupled Radical Pair

COSY Correlation Spectroscopy

cw-EPR continuous-wave EPR

γe gyromagnetisches Verhältnis des Elektrons
¯̄D, D dipolarer Wechselwirkungstensor, Nullfeldparameter

EPR Electron Paramagnetic Resonance, Elektronenspinresonanz

FID Free Induction Decay

FT Fouriertransformation

HOMO Highest Occupied Molecular Orbital

Jex Austauschwechselwirkung

LUMO Lowest Unoccupied Molecular Orbital

MLBS Maximum Length Binary Sequence

NMR Nuclear Magnetic Resonance, Kernspinresonanz

PQ-Systeme Porphyrin-Quinone (Chinon) -Systeme

S/N Signal-zu-Rausch-Verhältnis

ST-Mischung Singulett-Triplett-Mischung

T1 Spin-Gitter-Relaxationszeit

T2 transversale Relaxationszeit

TREPR transient EPR

W-Band-EPR EPR bei 95 GHz/3.4 T

X-Band-EPR EPR bei 9.5 GHz/0.34 T
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terstützung, das große Interesse an der Arbeit, das anregende Umfeld und die
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Abstract

The high quantum efficiency of photosynthetic energy conversion is closely related

to the structure of the protein complexes in which the primary process, a light-

induced electron transfer from a donor to an acceptor molecule, takes place.

The scope of the present work is to contribute to a better understanding of the

structure function relationship of the electron transfer processes.

The first part concerns the investigation of the structure of biomimetic

model compounds, which consist of porphyrin electron donors covalently linked

to quinone electron acceptors. The applied method is time-resolved elec-

tron spin resonance (transient EPR, TREPR) at intermediate magnetic fields

(0.34 T/9.5 GHz, X-Band) and high magnetic fields (3.4 T/95 GHz, W-Band)

on the light-induced spin-correlated radical pair states. It is shown that the sys-

tems form strongly coupled radical pairs, whose TREPR line shapes are mainly

determined by fast electron recombination together with two dynamic effects:

spin-lattice relaxation and modulation of the exchange interaction. The electron

spin polarization caused by these effects are theoretically described. This allows

conclusions to be drawn concerning molecular dynamics and flexibility of the sys-

tems. To yield long lived radical pair states these two mechanisms have to be

suppressed by reducing the molecular flexibility.

The second part deals with the development of Fourier-transform (FT) high-

field EPR using stochastic microwave excitation in order to increase the reso-

lution of the experimental method applied on radical pair states on unoriented

samples. 1D-FT-EPR experiments at 3.4 T/95 GHz with an excitation band-

width of 14 mT/390 MHz show that it is possible to implement this method at

high fields / high frequencies. This result leads to a discussion of the potential

applications of stochastic multi-dimensional FT EPR to biological samples like

correlation spectroscopy (COSY) on partially ordered films of Photosystem I.
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