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Applied Photonics Group

René Paul Salathé

Nanostructuring Research Group

Patrick Hoffmann

Biomedical Imaging Group

Michael Unser

Biomedical Photonics Group

Theo Lasser

Activities at 
IOA



3 APL

Biomedical Photonics Laboratory
(Theo Lasser)

Single Molecule 
Detection SMD 
technology 
(Michael Götsch)

Bio-Microscopy
(L. Froehly)

Bio-Imaging
(A. Serov)
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Biomedical Imaging Group  
(Michael Unser)

Image Processing
(Philippe Dévénaz)

Mathematical 
Imaging
(Tierry Blu)

Software
(Daniel Sage)
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Advanced Photonics Group…….
Laser micro-surgery

Illumination

CCD 
camera

Culture dish

Eye piece

Guy Delacrétaz

Laser drilled oocyte

40 x

IR surgical diode laser with 
visible aiming diode laser

1.48 µm
670 nm

Laser trapped spermatozoid →
/ biomolecules →
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Advanced Photonics Group…….
Digital Micro-Holography (DHM)

Christian Depeursinge

Cell cultures

Perfusion cell
Flow of nutrient 

solution

DHM allows: - Quantitative three dimensional picture rendering
- In-vivo real time study of cell deformation
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Advanced Photonics Group…….
Optical Coherence Tomography (OCT)

Image features: 
Sampling distances: 146.7 µm2

Depth resolution: 16.8 µm
Acquisition time: 3.4 ms/slice
Frame rate: 6 Hz
Sensitivity: -54.8 dB

1 mm

(a) depth = 55 µm (b) depth = 125 µm

(d) depth = 135 µm(c) depth = 130 µm

Reflectivity
0 dB - 20 dB - 40 dB - 60 dB

8.
5m

m

8.5mm
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Advanced Photonics Group…….
Novel light sources

Ti:sapphire rib channel waveguide created by
Reactive Ion Etching (surface roughness < 4 nm)Markus Pollnau

Fluorescence output from laser-
pumped rib channel waveguide: 
calculated (left) and measured 

(right)
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Advanced photonics group…….
Laser micro-machining

Thomas Sidler

Cutting of :
Ceramics

Glass

Silicon
, etc….

http://microtechnique.epfl.ch/ioa/demos/facilities/ceram3.jpg
http://microtechnique.epfl.ch/ioa/demos/facilities/silic2.jpg
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Advanced Photonics Group…….
Bragg gratings 
as sensors in composites in collaboration 
with LMAF (John Botsis) and LTC (Jan-
Anders Manson) 

Hans Limberger
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Nanostructuring Research Group 

Patrik Hoffmann

Patterned TiO2
deposit
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