
Widefield fluorescence microscopy has been and remains an essential tool for understanding complex biological processes. And, as the questions 
biologists are asking have moved more and more towards the molecular level, overcoming the defraction limit of light microscopy (about 200 nm) 
has become increasingly important. Over the past several years advances in localization or "super resolution" microscopy have been opening doors 
to visualizing and measuring cellular structures with unprecedented detail.
For lack of a better choice EMCCDs have been widely used as the detector in most localization microscopy systems. But now there is a better 
choice. Hamamatsu's Flash series of sCMOS cameras have demonstrably improved the precision of super resolution imaging. Our latest in the 
series, the ORCA-Flash4.0, is ideally suited for this challenging application. The increased signal to noise ratios and ideal pixel size of this camera 
offer more precise data resulting in an increase in localization precision.

A stack of image frames was used to construct 
the TIRF images

Conventional imaging

Application note
Localization microscopy images of actin bundles taken by the ORCA-Flash4.0 scientific CMOS camera

Super-resolution imaging
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The reconstructed super-resolution image Magnified image. The actin bundles can be 
clearly observed.

Magnified image. The actin bundles become 
indistinct.
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Sample: Hela
Fluorophore: d2EosFP
Optics: TIRF
Lens: 100x (0.35x relay lens)
Collaborator: Prof. Zhen-li Huang, Huazhong University of Science and Technology



Flow of super-resolution image acquisition using ORCA-Flash4.0

http://www.hamamatsu.com/all/en/community/life_science_camera/movie_gallery/index.html

Single molecule images are 
acquired by using ORCA-
Flash4.0

The location of all molecules 
in each image is determined 
with the accuracy beyond 
optical limit.

Please visit the website to watch the ORCA-Flash4.0 super-resolution movie. 
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All molecule location 
information is integrated, 
and the super-resolution 
image is reconstructed.
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