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An emitter with a protective cap layer on an exterior surface of the emitter 1s disclosed. The emitter can

have a diameter of 100 nm or less. The protective cap layer includes ruthenium. Ruthenium 1s resistant to

oxidation and carbon growth. The protective cap layer also can have relatively low sputter yields to withstand
erosion by 1ons. The emitter may be part of a system with an electron beam source. An electric field can be
applied to the emitter and an electron beam can be generated from the emitter. The protective cap layer may

be applied to the emitter by sputter deposition, atomic layer deposition (ALD), or 10on sputtering.
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An emitter with a protective cap layer on an exterior surface of the
emitter 1s disclosed. The emitter can have a diameter of 100 nm or less.
The protective cap layer includes ruthenium. Ruthenium 1s resistant to
oxidation and carbon growth. The protective cap layer also can have
relatively low sputter yields to withstand erosion by 1ons. The emitter
may be part of a system with an electron beam source. An electric field
can be applied to the emitter and an electron beam can be generated
from the emitter. The protective cap layer may be applied to the emitter

by sputter deposition, atomic layer deposition (ALD), or 1on sputtering.
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