
UBAPHODESA workshop – 30/09/2016 

Spectroscopic SLO – Felix Fleischhauer 

Spectroscopic Adaptive-

Optics Scanning Laser 

Ophthalmoscope 

 

 

Workshop on supercontinuum 

sources and bioimaging 

applications such as OCT 

 

 

 

Felix Fleischhauer (ESR 4) 
30.09.2016 



UBAPHODESA workshop – 30/09/2016 

Spectroscopic SLO – Felix Fleischhauer 

• Name: Felix Fleischhauer 

 

• Marie Curie PhD student 

• Start: Sept. 2014 at NKT Photonics A/S, Denmark 

• Swapped: March 2016 to University of Kent, United Kingdom 

 

• Background: 

• Bachelor of Science: Medical Engineering at University of 

applied Sciences Bremerhaven 

• Master of Science: Medical Engineering Science at University to 

Lübeck  

 

Researcher 
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Motivation 
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• Why spectroscopic? 

• Measure differences as function of 

wavelength 

• Absorption 

• Scattering 

 

• Why with adaptive optics? 

• Higher resolution 

• Lateral 

• Axial 
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• Based on confocal microscopy 

• Adapted for eye imaging 

Scanning laser ophthalmoscope 

Beam splitter XY Scanner 

Telescope Eye 

Detector 
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• Measuring and correcting wavefront  

• Corrected through deformable mirror 

• Measured using a Shack-Hartmann wavefront sensor 
 

Adaptive optics 
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• Spherical mirrors 

• No back reflection for Shack-Hartmann wavefront sensor 

Set-up 

500 –  

2400 nm 
500 –  

900 nm 

760 – 900 nm 
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Without wavefront correction 

Results – Adaptive optics performance 

With wavefront correction 

2.6 times improvement  
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900 nm 800 nm 840 nm 780 nm 

Photoreceptors 
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Results – Different wavelength SLO 
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Conclusion: 

• 2.6 times improvement in focus by correcting wavefront 

errors 

• Possible to detect photoreceptors at 780 & 900 nm 

• 800 & 840 nm too saturated 

 

Outlook: 

• Adaptive optics combined with Optical Coherence Tomography 

• Adaptive optics combined with Spectroscopic Optical Coherence 

Tomography 

Conclusion & Outlook 
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Outlook – AO-OCT 
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Questions? 
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