
 In its various modes (TEM, STEM, SEM) 

electron microscopy has evolved into an outstandingly  

powerful investigative tool embracing both materials 

science and biology.  From the perspective of physics I 

will review some of the critical advances in 

instrumentation and understanding which contributed to 

these remarkable developments. The need for detailed 

image analysis and simulation has been a growing 

theme in the drive to produce reliable results.  

Developments in both elastic and inelastic scattering 

seem to be characterised by a spiral trajectory where 

earlier approaches are temporarily abandoned but then 

revived with improved instrumentation to address new 

problems.  A study of this previous history may therefore 

offer insights for the future although in the case of the 

revolution caused by aberration correction we have to 

look to optical microscopy for any precursor. 

 The future of electron microscopy will 

inevitably be defined by its strengths and limitations in 

comparison with other forms of microscopy.   Optical 

microscopy in whose long shadow electron microscopy 

grew up has exploded in the past two decades, with 

near nanometre scale resolution and revolutionary use 

of fluorescent dye molecules.  For the study of surface 

structures, scanning probe microscopy in various forms 

is fully competitive in resolution. In many applications it 

may be advantageous to combine these microscopies 

in a single instrument.  There are also great advantages 

to be had in using as many as possible of the different 

imaging signals available in SEM and STEM. 

 These points will be illustrated by a variety of 

examples including not only past successes but also 

some current exciting challenges where the best way 

forward is still unclear. 
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prof. Archibald  Howie CBE, FRS  is a 

British physicist, known for his pioneering 

work on the interpretation of transmission 

electron microscope images of crystals. 

Born in 1934, he attended Kirkcaldy High 

School and the University of Edinburgh. He 

received his PhD from the University of 

Cambridge, where he subsequently took 

up a permanent post. He has been a fellow 

of Churchill College since its foundation, 

and was President of its Senior 

Combination Room (SCR) until 2010.  

In 1965, with Hirsch, Whelan, Pashley and 

Nicholson, he published the seminal text 

Electron Microscopy of Thin Crystals. He 

was elected to the Royal Society in 1978 

and awarded their Royal Medal in 1999. In 

1992 he was awarded the Guthrie Medal 

and Prize. He was head of the Cavendish 

Laboratory from 1989-1997. 
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