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Members of our laboratory, Dean of the Faculty of Chemistry, members of the Department of Functional Materials at t-ITME
together with representatives of the Ministry of Science and Higher Education of Poland, tukasiewicz Research Network, Nature
Photonics and partners of the Teaming for Excellence ENSEMBLES project.
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GROUP MEMBERS: RESEARCH PROFILE:

PhD Researchers: Miguel Cuerva, Developing new methods for manufacturing pho-
Piotr Piotrowski, Monika Tomczyk tonic materials utilizing crystal growth methods.
PhD students: Rafat Nowaczynski (WUT), Our research focuses on metamaterials, plasmonic
Piotr Paszke, Kamil Szlachetko and materials with special optical/electromagnetic

properties using top-notch characterization tech-
niques from the macro to the nanoscale.

CURRENT RESEARCH ACTIVITIES:

We develop volumetric and micron-scale photonic materials based on: (i) self-organization mechanism
in eutectic composites; (ii) directional solidification of nanocomposites made of glasses doped with op-
tically active elements such as plasmonic nanoparticles, quantum dots and rare earth ions; (iii) solidifi-
cation of microbeads to act as whispering gallery mode microresonators for microbiosensing systems
or microlasers. The glass-based novel photonic materials are manufactured by the NanoParticle-Direct
Doping method (NPDD) developed in our laboratory. Utilizing eutectic directional solidification, we
demonstrate various optical phenomena such as photoluminescence enhancement and up-conversion,
tunable narrow-band transmission switched on and off with polarization; selective plasmonic enhance-
ment of SERS/surface enhanced Raman scattering and others.
Besides manufacturing, we characterize the optical properties of materials especially on the micron and
nanoscale with techniques such as Raman, UV-VIS and infrared spectroscopy (including nano-FTIR),
time-resolved luminescence and optical near-field microscopy (s-SNOM).

‘ ’ Our goals are to combine our knowledge and expertise to develop low-cost photonic devices with en-
hanced functionalities.
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**The Laboratory of Materials Technology was founded based on the Framework Agreement on Cooperation between the UW and the
Institute of Electronic Materials Technology, now being part of the tukasiewicz Research Network. It acts effectively as one entity (yet
within two institutions) with complementary infrastructure and scientific apparatus and including key expertise in the crystal growth
research area.
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