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TRIODE ELECTRON GUN WITH GRAPHITE FOIL GRID
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Photon Factory, National Lab. for High Energy Physics (KEK)
Oho 1-1, Tsukuba, Ibaraki 305, Japan

ABSTRACT

We developed the diode gun with lanthanum hexaboride (LaB6) cathode as a high brightness
electron source for electron linacs. The emittance was measured by our accurate pepper-pot technique
with good results. We went one step further by developing a triode gun using a LaB6 cathode which
was used 20 years ago in electron microscopes. This material is chemically very active at the operation
temperatures required for high density electron emission, but attacks most materials adjacent to it. For
linac pulse mode operation a non interacting grid is essential near the cathode. Recently we developed
a novel mesh grid made of graphite foil to prevent such chemical reaction. Even at the operating
temperatures of about 1873 K, this grid maintains its geometrical accuracy, owing to the thermal
characteristics of graphite materials.
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Li 0.56 100

Be 0.53 200

C(75774 }) 1.0 300

CF+#) 0.45 500

Cs 0.72 400

Mg 0.95 300
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Al 0.97 300
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Ni 1.3 500

Mo 1.25 315

w 1.4 630

Be-Cu 7 600
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