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300

Applying a current from a power source to a first filament and a second
filament of a multi-filament heater, wherein the first filament is connected at
each end to a first positive terminal and a second positive terminal of the
power source, and the second filament is connected at each end to a first
negative terminal and a second negative terminal of the power source.
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l

Heating a cathode tip using the first filament and the second filament, wherein
the first filament and the second filament intersect at the cathode tip, and the
first positive terminal, the second positive terminal, the first negative terminal,
and the second negative terminal are arranged alternately around the cathode

tip.
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l

Emitting electrons from the cathode tip through a magnetic lens toward a
target, wherein the cathode tip is disposed in a magnetic field formed by the
magnetic lens, and magnetic forces applied by the magnetic field to the first

filament and the second filament cancel out.
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FIG. 3A
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Applying a first current to the first filament.
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l

Applying a second current to the second filament, wherein the first
current is equal to the second current.
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FIG. 3B
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Applying a current from a power source to a first filament and a second
filament of a multi-filament heater, wherein the first filament and the second
filament are connected at each end to a positive terminal and a negative
terminal of the power source.
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l

Heating a cathode tip using the first filament and the second filament, wherein
the first filament and the second filament intersect at the cathode tip.
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l

Emitting electrons from the cathode tip through a magnetic lens toward a
target, wherein the cathode tip is disposed in a magnetic field formed by the
magnetic lens, and a stiffness of the multi-filament heater may reduce
displacement of the cathode tip caused by magnetic forces applied by the
magnetic field to the first filament and the second filament.

~_—430

FIG. 4A
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Applying a first current to the first filament.
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l

Applying a second current to the second filament, wherein the first
current is equal to the second current.
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FIG. 4B
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