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Joining the rich photo-physics of organic light-emitting materials with the exquisite sensitivity of optical 

resonances to geometry and refractive index enables a plethora of devices with unusual and exciting 

properties. Examples from my team include microlasers for real time sensing of cellular activity and 

long-term cell tracking,1-3 as well as the development of photonic implants with extreme form factors4-5 

and wireless power supply6 that support thousands of individually addressable organic LEDs and thus 

allow optogenetic targeting of neurons deep in the brain with unprecedented spatial control.  

Very recently, by driving the interaction between excited states in organic materials and resonances in 

thin optical cavities into the strong coupling regime, we unlocked new tuning parameters which may 

play a crucial role in the next generation of TVs and computer displays to achieve even more saturated 

colour while retaining angle-independent emission characteristics.7-8 

 

References 
1. E. Dalaka#, J.S. Hill#, …, M.C. Gather, M. Schubert, “Deformable microlaser force sensing” Light: 

Science & Applications 13, 129 (2024) 
2. V.M. Titze, … M.C. Gather, “Hyperspectral Confocal Imaging for High-Throughput Readout and 

Analysis of Bio-Integrated Laser Particles” Nature Protocols 19, 928–959 (2024)  
3. M. Schubert, … M.C Gather, “Monitoring contractility in cardiac tissue with cellular resolution 

using biointegrated microlasers” Nature Photonics 14, 452-458 (2020) 
4. S. Hillebrandt*, … Malte C. Gather, “High-density Integration of Ultrabright OLEDs on a 

Miniaturized Needle-shaped CMOS backplane” Advanced Materials 36, 2300578 (2024)  
5. A.J. Taal#, I. Uguz#, S. Hillebrandt#, C.-K. Moon#, … M.C. Gather, K.L. Shepard, “Optogenetic 

stimulation probes with single-neuron resolution based on organic LEDs monolithically integrated 
on CMOS” Nature Electronics 6, 669–679 (2023) 

6. J.F. Butscher, … Malte C. Gather, “Wireless Magnetoelectrically Powered Organic Light-Emitting 
Diodes” Science Advances 10, eadm7613 (2024) 

7. A. Mischok, … Malte C. Gather, “Highly efficient polaritonic light emitting diodes with angle-
independent narrowband emission” Nature Photonics 17, 393–400 (2023) 

8. A. Mischok, … Malte C. Gather, “Breaking the angular dispersion limit in thin film optics by ultra-
strong light-matter coupling” Nature Communications 15, 10529 (2024) 


