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Development of Medium-Energy Electron Diffraction Apparatus
Equipped with Field Emission Electron Gun
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Summary

A new medium-energy electron diffraction (MEED) apparatus equipped with a field emission (FE) type

electron source has been developed, which is named FE-MEED. The curvature of used tungsten tip for field

emission was formed less than 100 nm so that the electrons can be emitted at the critical voltage of about 1 kV.

The emitted electron beam was focused on the sample surface by a hand-made magnetic lens. Spherical screen

combined with retarding grids was used for the observation of FE-MEED pattern. Si(001)2x1 surface was used

as a sample. The FE-MEED patterns clearly showed not only the diffraction spots but also the Kikuchi patterns

for the first time.
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Fig. 1 Principle of field emission.
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Fig. 2 Critical voltage of field emission
depending on tip curvature.
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Fig. 3 Tip shape.
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Fig. 4 Electric fieldat W tip surface.
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Fig. 5 Experimental setup for the cylindrical lens.
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Fig. 6 Shadow on screen for (a)VI=0V,
(b) VL=-80V and (c)VL=-160V.

Diameter [mm]

T T
a 50 100 150
Lanz Voltage Wi [V]

Fig. 7Diameters of inner (d,) and outer (d)
shadow rings depending on lens voltage.
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Fig. 8 Potential distribution
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Fig. 9 Experimental setup for observing the
focusing effect by magnetic lens.
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Fig. 10 Focussing effect of direct beam spot
by lens current I,.

15

Spat Size [mm]
(=]

/

g s 1.0 15 a0
Lens Current I [A]

Fig. 11 Spot size dependence on lens current I,.
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Fig.12 Optimum lens current [, for electron
energy.
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Fig. 13 Schematic diagram of FE-MEED apparatus.
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Fig. 14 (a)experimental EF-MEED pattern from
Si(001) and (b)its sketch.
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