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We have recently developed a Structured Illumination Microscopy method (SIMPLE) that 
achieves a 2-fold increase in single molecule localization precision compared to conventional 
centroid estimation methods [1]. SIMPLE advances the recently introduced MINFLUX 
[2]concept from the Stefan Hell group by using precisely phase-shifted sinusoidal wave 
patterns as nanometric rulers for simultaneous particle localization based on photon count 
variation over a 20 µm field of view . We validated SIMPLE in silico and experimentally on a 
TIRF-SIM setup using a digital micromirror device (DMD) as a spatial light modulator.  
 
In the proposed master thesis we will improve the novel superresolution method to a 6x gain 
in localization precision using smaller phase shifts of the structured illumination pattern. First 
the method has to be validated in simulations, second we will use immobilized single Alexa 
488 dyes on glass slides to experimentally justify the localisation precision, third the 6x 
improvement factor will be tested on nuclear pore complexes in fixed cells.    
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