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Motivation

... to increase resolution of the microscope even more
to see subtler details.



2D SIM — a schematic
(lateral resolution increased)

Structured lllumination Microscope Optical Train
and Microscope Configuration
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wuud Specimen

a) laser —a source of excitation; b) collimator; c) polarizer;
d) diffraction grating; e) beam block

source: zeiss-campus.magnet.fsu.edu/articles/superresolution/supersim.html
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INTERFERENCE PRODUCES A BIT DIFFERENT PATTERN!

wuud Specimen

a) laser —a source of excitation; b) collimator; c) polarizer;
d) diffraction grating; e) beam block

source: zeiss-campus.magnet.fsu.edu/articles/superresolution/supersim.html



Standard 2D-SIM - lllumination

Focal Plane

source: gelifesciences.com 6



Standard 2D-SIM + SSIM - [llumination
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Standard 2D-SIM + SSIM - [llumination
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Standard 2D-SIM + SSIM - lllumination

SIM vs SSIM Excitation Fluorescence

source: http://zeiss-campus.magnet.fsu.edu/articles/superresolution/supersim.html



Effect of using high energy laser pulses...
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Image results - 50nm fluorescent beads
(a) WF
(b) WF + filtering
(c) SIM
(d) SSIM

source: http://zeiss-campus.magnet.fsu.edu/tutorials/superresolution/ssimconcept/indexflash.html
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Image results - 50nm fluorescent beads

(a) WF

(b) WF + filtering

(c) SIM

(d) SSIM
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SIM - doubling the resolution
SSIM - quadruplying the resolution

source: http://zeiss-campus.magnet.fsu.edu/tutorials/superresolution/ssimconcept/indexflash.html 12



Image results - 50nm fluorescent beads

source: http://zeiss-campus.magnet.fsu.edu/tutorials/superresolution/ssimconcept/indexflash.html

(a) WF

(b) WF + filtering
(c) SIM

(d) SSIM

—
SIM - doubling the resolution
SSIM - quadruplying the resolution

... increasing resolution is
theoretically unlimited, it depends on
light energy applied
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Problem

Highly increased excitation light energy

= high photobleaching
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Thanks for your attention!



