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The principles and practice of electron microscopy

Figure A4.4. Self-biased triode electron gun. (a)
The effect of grid bias is to concentrate the
electrons emitted by the heated filament into a
small crossover which becomes the effective
illumination source for the microscope. ()
Schematic diagram. Passing the emission current
through a bias resistor gives the filament a positive
potential relative to the grid. For example, a
current of 100 nA will develop a bias of 100 volts
across a resistor of 1 megohm. (¢) Characteristic
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emission/temperature relationship for the triode

gun. As the filament heating is increased the

negative bias also increases and the shape of the
virtual source tends towards the eventual small

spot. Micrographs show the appearance of the

source at points 1, 2, 3 on the curve. 3 is the

normal operating point; making the filament hotter
than this does not increase the emission current

but increases the rate of evaporation of the

filament and hence shortens its lifetime before failure.
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