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TEM: the beginning



Nobel Prize in Physics 1986

Ernst Ruska (Fritz-Haber-Institut der Max-Planck-Gesellschaft, Germany)
Gerd Binnig (IBM Zurich Research Laboratory, Switzerland)
Heinrich Rohrer (IBM Zurich Research Laboratory, Switzerland)
The Nobel Prize in Physics 1986 was divided, one half awarded to Ernst 
Ruska "for his fundamental work in electron optics, and for the design of the 
first electron microscope",the other half jointly to Gerd Binnig and Heinrich 
Rohrer "for their design of the scanning tunneling microscope".





Optical vs electron microscopy





















Electron sources



Electron sources









TEM grid



Geometric (ray) optics
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hkl – Miller indices
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ADT-TES-F

d-spacings: 1.26 – 3 Å









SEM capabilities



Some SEM images

bacteria distributed over the surface of 
shredded lettuce leaf at the end of its 
shelf life

Insect climbing up a straw























Effect of accelerating voltage















Voltage contrast with SE







TEMADF-STEM
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