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Optical Manipulation

Manipulating and interrogating
particles, cells, and light itself

Visit us at: www.opticalmanipulationgroup.com
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The optical imaging domain?
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Light-sheet microscopy
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Widefield detection with a CCD camera



Light-sheet microscopy
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What does a light-sheet microscope look like?
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Evolution to Airy light-sheet microscopy

Gaussian Bessel




Evolution to Airy light-sheet microscopy
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Evolution to Airy light-sheet microscopy
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Vettenburg, T. et al, “Light-sheet microscopy using an Airy beam”, Nature Methods 11(5), 551-544 (2014).



Evolution to Airy light-sheet microscopy
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Deconvolution — Wiener filter

Imaging is a convolution:
D(r) = (H®S)(r)

OR multiplication in
Fourier space:

ﬁ(k) = H(k) X 5‘(k)
So deconvolution is
a division:

S(y = 28

Q ~ H(k)

Divides by zero!
Artefacts!

S(r): Object
D(r): Image
H(7): Point-spread function

A better way:
Minimum mean square error filter

H(k)*
|H ()| + SNR (k)2

S(k) = D(k)
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Modulation transfer function
(MTF)
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Airy LSM commercialised with
M Squared Lasers
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Mesoscale trapping
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Mesoscale trapping

GRINTech
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Commercial
GRIN micro-
objective lens
positioned on
single-mode
fibre

Nylk, J. et al, Biomed. Opt. Express (2015)

Characterize in situ on any

microscopy platform
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Principal component analysis
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Principal component analysis
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Analyse inter-frame spatial
correlations to extract
fundamental particle motions
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Simulations — Gaussian particle

Actual Reconstruction
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Simulations - Ring particle
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Trap characterisation
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