
LocalizeU 

A small applet to visualize the build-up of localization microscopy 
images from single emitter images. Enjoy this "infographics". 

Contact: Bernd Rieger (b.rieger@tudelft.nl) 

Background on Localization Microscopy: 

Imaging beyond the diffraction limit via a set of techniques nowadays termed 
localization microscopy has seen a sharp rise after the initial works around 2006; most 
notably methods introduced as (fluorescence) photoactivated localization microscopy 
(PALM) (Betzig, Hess) and stochastic optical reconstruction microscopy (STORM) 
(Rust). The common idea to achieve imaging below the diffraction limit in the optical 
far field is to localize single stochastically activated fluorescent molecules. These 
molecules are switched between a fluorescent on-state and a non-fluorescent off-state. 
The on-state molecules form a sparse subset of all molecules such that only one is 
active in a region the size of the size on the order of the diffraction limit. The 
positions of these emitting molecules are estimated, after which they return to the off-
state and other molecules are activated and localized until all molecules have been 
imaged. Essential to this process is the localization of single fluorescent molecules, 
hence the common name for the techniques. The high resolution capability of these 
techniques follows from the precision with which the positions of the molecules can 
be estimated, which is much better than the diffraction limit (Ober, Smith) . Typically 
a fit of a simple Gaussian function is sufficient to approximate the complicated exact 
point-spread function (Stallinga2010). The localization precision is on the order of 
width of the point-spread function (PSF) of the optical system divided by the square 
root of the number of recorded emission photons (Mortensen, Stallinga2012). 
Typically, hundreds or thousands of photons can be recorded and with the width of 
the PSF ~250 nm this results in commonly achieved localization precisions on the 
order of tens of nanometers, although significantly smaller values in the range of 
nanometers have been reported (Pertsinidis, Vaughan, Xu). In comparison, Abbe's 
diffraction limit is given by half the wavelength divided by the half opening angle of 
the objective lens ~ 200 nm. This superior precision is what makes localization 
microscopy images crisper and sharper than regular fluorescent images and explains 
the widespread use of the technique nowadays. The final resolution in these kind of 
images is, however, not only dependent on the localization precision but also on the 
density of fluorescent emitters and even the imaged structure itself (Nieuwenhuizen). 
Even now, more and more flavors of localization based microscopy techniques are 
introduced. 
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