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Acquisition Pitfall examples
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Experimental PSF includes
all physical deviations
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Microscope misalignments
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Spherical Aberration

Confocal

NA 1.3 Oil lens

Water medium

Aex 520nm XZ

RI: 1.51/1.33
Depth : 0 pm MM 10 ym 15 ym 20 ym 25 um



Geometrical distortion

The fishtank effect
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Geometrical distortion
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Total internal reflection

http://www.fas.harvard.edu/~scdiroff/ http://en.wikipedia.org/wiki/Total_internal_reflection#Critical_angle

NA = n sin a

(n: Rl lens or medium)




Total internal reflection truncates
effective NA
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e NA =n sin a
NA= 1.5 x sin 60 = 1.3
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How to minimize spherical aberration -
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Excitation Fill Factor
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Color shift
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Detection pitfall:
Undersampling

Airy disk [2H 2T T %#E &

Oversampled Correctly sampled Undersampled

support.svi.nl/wiki/NyquistCalculator




Acquisition note
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Nyquist sampling

N | EERAN:

\ — lateral WF

\ axial WF
— axial confocal [—
— lateral confocal

1000 Confocal, Nipkow
Lateral: 50nm to 80 nm
—|  Axial: 150nm to 200nm

100 Widefield

Lateral: 100nm to 130 nm
Axial: 200nm to 300 nm

Sampling distance (nm)
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Clipping is information loss
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Detection pitfall: blacklevel

Image Histogram
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Intensity value
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Intensity fluctuations
Bleaching, illumination instability

Widefield raw data flux equalized.

Courtesy of Dr. Olivier Renaud (PFID, Inst. Pasteur, Paris)
http://www.pfid.org/AUTOMATION
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Sample motion
Beware also of (thermal) drift, and steppers or scanners Jumps' 5 |

XY slice

XZ slice
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Raw data

Deconvolution of ZDF data
http://www.pfid.org/AUTOMATION/

Deconvolved + z drift corrected

XZ sliceatY =175;

XY slice at Z=19.



Important factors

1. PSF
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> For more details, visit

> support.svi.nl/wiki
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