
Microscopy 

Mike Mahon 
(President) 

December 2020 

On Zoom 

Present & Future? 



MMS Website 

www.manchestermicroscopical.org.uk 

Updates 

Updates 

http://www.manchestermicroscopical.org.uk/


Microscience Microscopy Congress 

Keeping up to date … 



Microscopy Landmarks 

• <1600s magnifying lens 

• 1600s simple microscopes 

• 1650s compound microscope 

• 1830s expansion of light microscopy+dg/pol 

• 1900-60 UV & fluorescence microscopy 

• 1930s+ phase and interference microscopes 

• 1930-60 electron microscopes developed 

• 1980s confocal microscopy 

• 1990s-2010s scanning probe microscopies 

• 2010s µCT, super-resolution, X-ray, …. ??? 



Remember Scale 

Keep in mind what it is possible to see by eye  = 0.1mm    (100μm) 

m 

mm     10-3 

µm      10-6        0.001 mm 

nm      10-9        0.000001 mm 

 (Å       10-10      0.1 nm) 

pm      10-12      0.000000001 mm 

fm       10-15      0.000000000001 mm 

 

Magnification 
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x 100,000,000,000 

 

Resolution & Magnification 

Best resolution of an optical microscope was ~ 0.00025mm                                

       0.25μm 

   r = 0.61λ / NA    250 nm 
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-scopy 

• Macroscopy        - endoscopes, stereomicroscopes 

• Microscopy         - optical microscopes 

• Nanoscopy         - electron microscopes 

• Picoscopy           - scanning probe microscopies 

• Femtoscopy             - gas ion microscopes 

 

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi9k__osvzVAhURJlAKHZrbBW8QjRwIBw&url=http%3A%2F%2Fwww.middbeat.org%2F2014%2F11%2F05%2Fsuper-resolution-microscopy-the-physics-of-the-2014-nobel-prize-in-chemistry-explained%2F&psig=AFQjCNE1T-N4qPdW3wYXYI6xlVtag4gCPA&ust=1504094474356470


Future / or Present ? 
• Stereo > 3D  

– tilting objectives, miniature endoscopic microscope, > mesolens *** 

• Superresolution staining  (2014 Nobel Prize) r= <25nm , +VR 

• Superresolution lenses 

– globular/microsphere, silk, metal, ri 5.4, x400, r=50-100nm / mesolens + 300mpx camera 

• 4D, whole body or organ 

– Lightsheet (multiple / correlative), CLARITY, DISCO 

• Massive Image datasets in realtime 

– Fast 3D/4D, Holotomography, VR, 300gb/h / UV camera  0.5trillion frames /s 

• Computational Microscopy 

– Cryo-EM***** r=1.2Å 0.12nm,  

• Machine Learning, Artificial Intelligence, Multimodal x20>x1500 ‘neural lens’   

Remote Microscopy 

• Photo-Acoustic Microscopy ***  deep, 3D, living, r=0.2-10μm, > femtosecond lasers! 

• X ray & Gas Ion microscopes  solid objects r=30nm, FIB, Lithography 1.7μm 

• Optical tweezers - (2018 Nobel Prize) cell dissection 

• Nanotechnology - microswimmers 



Light Sheet Microscopy Microsphere Nanoscope 

Big Image Data 

AI Microscopy 
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Mesolens 

http://www.strathclydemesolab.com/


Photo-acoustic 

Microscopy 



 



2020  Coronavirus (TEM, SEM, CryoEM, 4D) 

TEM TEM SEM 

4D cryoEM 

MM ! 

Lookalikes on 

stereo zoom 

https://journals.plos.org/plospathogens/article?id=10.1371/journal.ppat.1008392#sec009


Diamond Light 

Beamline 

Facility 

Diamond Light Source is the UK’s national synchrotron. It works like a giant 

microscope, harnessing the power of electrons to produce bright light that scientists 

can use to study anything from fossils to jet engines to viruses and vaccines. 

 

The machine accelerates electrons to near light speeds so that they give off light 10 

billion times brighter than the sun. These bright beams are then directed off into 

laboratories known as ‘beamlines’. Here, scientists use the light to study a vast 

range of subject matter, from new medicines and treatments for disease to 

innovative engineering and cutting-edge technology. 

 

…. a machine that is 10,000 times more powerful than a traditional microscope. 

The Ultimate Microscope ??? 

2007-2018 - …. 
https://www.diamond.ac.uk/Instruments.html 

https://www.diamond.ac.uk/Home/Home/About/test
https://www.diamond.ac.uk/Instruments.html


How a microscope specimen sees you !! 

http://img0.joyreactor.com/pics/post/full/microscope-macro-eye-1533433.jpeg


New Reference Books …  
 

• Essentials of Polarized Light Microscopy and Ancillary Techniques 
JG Delly  
(2017) 620pp  McCrone Group, £220 

•  
 
 
 
 
 

• Understanding Light Microscopy 
J Sanderson  
(2019) 848pp, RMS/Wiley, £120 


