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Images are not identical to the object 
 
Image = Object x Point spread function 

Tips and Pitfalls/ A. Ferrand 



The Airy Disk* 

Caused by diffraction on objective aperture 
Infinitely small self luminous points 
Negative impact on resolution  
         (approx 200nm limit) 
 
resolution= 0.61 x �� / n sin � 
 

Where: n sin � = NA  

n = RI of medium 
� = 1/2 objective collection angle 
�� = wavelength of light 

*after GB Airy, British astronomer, 1834 

Adapted from Bob Fleming, Bio-Imaging, The Roslin Institute Edinburgh 
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The Airy Disk 

Rings caused by interference at optical wavefronts 
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The Airy Disk 

Classic Point Spread Function (PSF)  
of object (bead) in Z projection 
should be “hourglass” shape 
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The Airy Disk 

If PSF is “wineglass”… 
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�� Image Acquisition for fixed samples 

�� Image Acquisition for live imaging 

�� Image Processing 

Tips and Pitfalls/ A. Ferrand 
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The brighter, 
the better!* 
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�� «Standard» Fixation: PFA 
�� Alternative: 100% MeOH 
�� Methanol works nicely for microtubules and 

centrosomes 
�� For fluorescent proteins, DON’T USE MeOH! 
�� Also poor results with phalloidin when using MeOH 

�� Store in the dark at 4°C or -20°C depending on your 
mounting media. 
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�� The sample is part of the optics 
�� The last 500 um are important 
  1 – coverglass 

Tips and Pitfalls/ A. Ferrand 
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�� The sample is part of the optics 
�� The last 500 um are important 
  1 – coverglass (spherical aberrations) 

Tips and Pitfalls/ A. Ferrand 
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�� The sample is part of the optics 
�� The last 500 um are important 
  2 – mounting media (avoid bubbles) 

Tips and Pitfalls/ A. Ferrand 
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�� The sample is part of the optics 
�� The last 500 um are important 
  3 – matching the refractive indexes (spherical 
aberrations) 
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�� The sample is part of the optics 
�� The last 500 um are important 
  3 – matching the refractive indexes (spherical 
aberrations) 
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�� The sample is part of the optics 
�� The last 500 um are important 
  4 – Schmutz effect 

Tips and Pitfalls/ A. Ferrand 
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�� What information can you get from the lens? 
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�� What influences the resolution? 

Tips and Pitfalls/ A. Ferrand 
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�� What influences the resolution? 
-� NA of the objective 
* Light gathering ability 
�� The higher the NA, the better the details,  

Tips and Pitfalls/ A. Ferrand 
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�� What influences the resolution? 
-� NA of the objective 
* Light gathering ability 
�� The higher the NA, the better the details,  
�� and the higher the intensity 

Tips and Pitfalls/ A. Ferrand 
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�� What influences the resolution? 
-� NA of the objective 
* Light gathering ability 
�� The higher the NA, the better the details,  
�� and the higher the intensity 
�� A high NA reduces the working distance 

Tips and Pitfalls/ A. Ferrand 
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�� What influences the resolution? 
-� NA of the objective 
-� Good refractive index match 

Tips and Pitfalls/ A. Ferrand 
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�� What influences the resolution? 
-� NA of the objective 
-� Good refractive index match 
-� Pixel size  

Tips and Pitfalls/ A. Ferrand 

�!("��T(�T-!�T%�',�



�.�,-"('�
�� What objective will have the best resolution? 
-� 60X, 1.42 NA, zoom 1.6 
-� 60X, 1.4 NA, zoom 1.6 
-� 100X, 1.4 NA, zoom 1 

Tips and Pitfalls/ A. Ferrand 
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�� Köhler illumination 

�� Bright and even illumination with good 
contrast and resolution 

 

�� Also important for epifluorescence 

�!�T�����T�'�T������������T)%�'�,T
�+�T�%" '��T"'T-!�T&"�+(,�()��

�+�',&"9��T%" !-�



	�
�T-�$�'T('T(.+T��%-��","('T+((&T<<CTM��N�

�T�%��+T�1�&)%�K�

�������

������

Tips and Pitfalls/ A. Ferrand 



�%.(+�,��'���
�� The brighter the better, BUT NO SATURATION 
�� Otherwise, no quantification will be possible 
�� Check your histogram 
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�� The brighter the better, BUT NO SATURATION 
�� Otherwise, no quantification will be possible 
�� Use the visual help from the acquisition software 
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�� And also, keep your cells in focus: do not hesitate to 
contact us to show you the autofocus options 
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1) Always keep the original data. 
2) When converting image data from a proprietary format, save 

your image data as TIFF (tagged image file format) files. 
3) Simple adjustments to the entire image are usually acceptable. 
4) Acquire your images under identical conditions, and any post-

acquisition image processing should also be identical. 
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CELL  BIOLOGY Tips for your analysis 



1) Always keep the original data. 
2) When converting image data from a proprietary format, save 

your image data as TIFF (tagged image file format) files. 
3) Simple adjustments to the entire image are usually acceptable. 
4) Acquire your images under identical conditions, and any post-

acquisition image processing should also be identical. 
5) Be careful when you change your image size, especially in 

Photoshop 
 

Tips and Pitfalls/ A. Ferrand 

CELL  BIOLOGY 
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What to add in your 
M&Ms 

Manufacturer and type of system/microscope (eg Zeiss LSM700 
confocal mounted on an Axio Observer microscope stand) 
 
Objective used (eg 63x 1.4 NA oil Plan-Apochromat) 
 
Illumination light source, wavelengths of excitation and emission 
(eg 488 nm line of Argon laser with a longpass 500nm filter) 
 
Camera manufacturer and model (eg CoolSNAP HQ2, 
Photometrics) 
 
Software for acquisition (eg LASAF 2.6) and image acquisition 
settings (eg ND, exposure time, binning, interval in t and z) 
 
Details of any image processing or analysis routine– raw images 
may be required also. 

Tips and Pitfalls/ A. Ferrand 
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�� The sample is part of the optics – Avoid sample-induced aberrations 

�� Try to increase signal and decrease background  

�� Do not overexpose your images 

�� Adjust exposure time, laser power (confocal), and neutral density 
(widefield/spinning disk) to keep your cell happier (alive and 
functional) for longer 

Tips and Pitfalls/ A. Ferrand 
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