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6H2O + 6CO2 =C6H12 + 6O2
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Aktionsspektrum der Photosynthese





Zelle einer Alge 

Chloroplast





Chloroplast
Thalakoid = Funktionseinheit der Photosynthese



Gestapelte Thylakoids = Grana
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Zelle einer Cyanobakterie
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Struktur der Light-Harvestingkomplexe 
und des Primären Reaktionszentrums









LIGHTLIGHT--HARVESTING ANTENNA COMPLEX HARVESTING ANTENNA COMPLEX BChlBChl

LH2LH2





Multiporphyrin ArraysMultiporphyrin Arrays

C u 

ZnOEP-
trimer

ZnOEP-
trimer

Tetrapyridyl  
containing 
extra-ligand 1

Dipyridyl 
containing
extra-ligand
2



Carotenoid

Chlorophyll













Primäres Reaktionszentrum



Electron Transfer - Schritte im Primären Reaktionszentrum





































Photosynthese im Web

http.//photosience.la.asu.edu/photosyn/photoweb/default.html



MOTIVATIONMOTIVATION
• Formation of well-defined artificial supramolecular systems of nanoscale size with

controllable number and photophysical properties of porphyrinic subunits using 
the combination of two fundamentally different approaches: 1) chemical synthesis of 
covalently linked Zn-porphyrin dimers and trimers with or without additional electron
acceptors; 2) self-assembly non-covalent interactions with pyridyl substituted 
tetrapyrrole extra-ligands (two-fold extra-ligation effect with “key-hole” principle)

• Experimental verification of the non-radiative energy migration and photoinduced 
charge separation processes for the systems of interest upon variation of the solvent 
polarity and temperature (77-350 K)

• Specificity of self-assembly interactions between CdSe/ZnS nanocrystals and 
tetrapyrrolic compounds using the tunability of the nanoparticle band gap via size 
variation and chemical engineering of functionalized organic molecules

• Elucidation of the energetic pathways and possible mechanisms of the electronic 
energy deactivation in supramolecular arrays based on experimental data and 
theoretical considerations








































