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Motivation
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C-ions 30 keV, vertical

Direction from the barycentre shift

This peak should not appear



Beam-splitting cube
(Thorlabs BS013)

Beam-splitting plate
(Thorlabs BSW10R)
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Upgraded microscope

~11°Beam-splitting cube
(Thorlabs BS013)
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Direct BS mirror replacement

Back reflection overlaps with 
the signal => Bad contrast

Reflection from the object

Back reflection

Illuminating light
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After BS cube rotation

5.5°

11°

Back reflection does not overlap 
with the signal => Good contrast

Reflection from the object

Back reflection Illuminating light
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Glass surface
Not a mirror!

Tube lens

LED

BS cube is inside
(rotated by 5.5°)
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Glass surface
Not a mirror!

Tube lens

Back reflection

Object (glass) 
reflection

LED

BS cube is inside
(rotated by 5.5°)

With the lights out …
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Upgrade result
(more details in Asada’s and Valerio’s talks)
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BS plate BS cube

Direction from the barycentre shift



3D super-resolution 
microscope for color analysis

Andrey Alexandrov
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Weak Points:

• LC is not adapted for white light => no color analysis

• Slow LC operation => slow DAQ

• One image per polarization 
• Static position => slow DAQ
• Sensitive to vibrations => Limited accuracy

• Two-phase measurement => slow DAQ
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3D microscope



New 3D Super-Resolution Microscope
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8 polarizations × 2 focal planes with a single shot!



Focal
Plane 1

Focal
Plane 2

Polarization direction

16x compact splitter

• 4x4x4 elements cube

• 5 mm x 5 mm x 5 mm elements

• 1 entrance window

• 16 exit windows in 2 groups (8+8) covered with 
static polarizers

• 1 step optical path difference between groups
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Top side

Bottom side

Entrance 
window

21 3 4

0

Image sensor

Polarizers array

Side view



Mikrotron EoSens 25CXP
color camera

14



3D PSF model

Fit

Zp

Defocused images
Z1, Z2

Z-coordinate reconstruction
Dual-plane method
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Advantages of the new 3D SR microscope

Adapted for white light illumination -> color analysis

Image synchronization by design

Insensitive to vibrations -> better accuracy

3D+SR+color reconstruction in motion! -> faster DAQ

Simple design -> cheaper
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