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Focal objects are thin organic films self assembled monolayers
Research areas of the group

Focal objects are thin organic films, self-assembled monolayers 
(SAMs), nanotechnology, and bio-relevant molecular systems
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Synchrotron-based research (BESSY, Max-lab, ALS, etc.) and a 
broad, world-wide collaboration with many partner groups



Nanofabrication on the SAM basis – several examples
Chemical Lithography:

gradient patterns
Control over

surface topography
Electrochemical synthesis
of metal nanoparticles on 
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Fabrication of metal films & NP assemblies on SAM surface

48%

Used an advanced SAM design and combining functionalization of the SAM 
by the thiol group with its cross‐linking by e‐beam, we were able to prepare 

well‐defined metal film at the SAM‐ambient interface 
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also nanoparticles (Co 10 nm)

Y. Tai, MZ, et al., Adv. Mater. 17, 1745 (2005) J. Zhao, MZ, et al., Adv. Func. Mater. 21, 4724 (2011)

also nanoparticles (Co, 10 nm) 
can be assembled on SAM surface



Femtosecond charge transfer dynamics through the molecular 
framework – core hole clock approachframework  core hole clock approach

Different decay scenarios result 
in different decay spectra
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H. Hamoudi, MZ et al., Phys. Rev. Lett. 107, 027801 (2011)

S. Neppl, MZ et al., Chem. Phys. Lett. 447, 227 (2007)



Prototypes of molecular switches: 
light‐driven trans‐cis isomerisation in molecular junction   

V. Ferri, MZ, et al., Ang. Chem. Int. Ed. 47, 3407 (2008)



A schematic model of the photo‐induced, cooperative 
isomerization: molecular dominoisomerization: molecular domino 

trans cistrans cis

The arrows indicate the direction of the bending.

G. Pace, MZ et al., PNAS 104, 9937 (2007)



Surface‐bound ssDNA: properties, 
hybridization ability, and patterninghybridization ability, and patterning 

orientation of the individual 
segments could be monitored

hybridization ability could be monitored

C. Howell, MZ, et al., Chem. Phys. Lett. 513, 267 (2011)

A25‐SH imbedded into a protein‐repellingA25 SH imbedded into a protein repelling
matrix by IPER‐EBL 

S. M. Schreiner, MZ, et al., Anal. Chem. 83, 4288 (2011)

M. Khan, MZ, et al., Ang. Chem. Int. Ed. 51, 10303 (2012) 



Studies of liquid and biologically-relevant
objects in native (aqueous) environmentobjects in native (aqueous) environment
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The experiments rely on precise knowledge of the XAS spectra of
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The experiments rely on precise knowledge of the XAS spectra of
the basic building blocks of biological macromolecules

O. Fuchs, MZ et al., Phys. Rev. Lett. 100, 027801 (2008) 



Design of non‐disruptive, free‐standing monomolecular 
membranes for biological applicationsmembranes for biological applications
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N. Meyerbröker, MZ, et al., Chem. Mater. 24, 2965 (2012)



Hydrogel films & nanomembranes for sensor applications

PEG + Cross-Linking = STAR-branched PEGs

Hymidity/temperature sensor Sensing element 
in MEMS applications
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N. Meyerbröker & MZ, Adv. Mater. 26, 3328 (2014)N. Meyerbröker, MZ, et al. ACS Appl. Mater. Interfaces 5, 2641 (2013) 



Hydrogel membranes as transient templates for nanopatterning
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N. Meyerbröker & MZ, ACS Appl. Mat. Interfaces 6, 14729 (2014)
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M t 4 D kt d d 2 P tdMomentan: 4 Doktoranden und 2 Postdocs
Jeder Doktorand/Postdoc hat sein eigenes Projekt bzw. Projekte 

und mitarbeitet, unter Umständen, auch an anderen Projekten.und mitarbeitet, unter Umständen, auch an anderen Projekten.

nur Drittmittel-Finanzierung

2010-2014:
72 Publikationen in referierten Zeitschriften72 Publikationen in referierten Zeitschriften
87 Tagungsbeiträge, davon 24 eingeladen


