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Abstract

The SPring-8 linac has used Y-845 cathodes (Eimac/CPI) as an electron gun cathode. However, its cathode emission
current is not sufficient in some cases. We therefor started the development of a new type cathode for reinforcement of
the emission current and for reduction of the grid emission current which increases along with the heater-on time. The
target in terms of the cathode emission is to double that of Y-845. To produce a solid and reliable cathode, a thin metal
plate with honeycomb etched holes was adopted as a grid mesh instead of a traditional wire mesh. Because the aperture
ratio of such an etched plate is lower than that of a wire mesh, we decided to employ the cathode disk which has
honeycomb micro dimples on its surface forming focused multi electron beams with the aligned grid plate to result in a
very high beam transmission rate. The first test of the cathode assembly, whose cathode disk has the micro-dimple array
structure, presented that the emission of 13 A was obtained. The detail of the development and the first test will be

reported in this paper.
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Fig. 1 Simulation of the cathode emission
Left figure: cathode emission of old mesh type grid
Right figure: cathode emission of micro dimple array
structure
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Fig. 2 Micro dimple structure on cathode surface
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Fig. 3 The electron microscopic picture of the cathode
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Fig. 4 The laser beam microscope photograph of the
cathode surface
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Fig. 5 The sectional view of a cathode assembly
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Fig. 6 Outline of gun test bench
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Fig. 7 Emission currents of dimple cathode
Red line: before 9.5V cathode flushing
Blue line: after 9.5V cathode flushing

Fig. 8 The electron microscopic picture of the improved
press-forming cathode
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Fig. 9 The electron microscopic picture of the direct cut-
forming cathode

6. HiEF

TV — ROMT 2RI LW (BR) BHE
~T7 VTR EEEEE, #Y—FKoTkT
DZE B RE R T - CIHWE () H2E 1%
FRA AREICE R DHEEFZLET,

S E XAk

(1] WP, Zofh, “SPring-8HRANEIIZRIT S
EHT D A AR, ARFaim U

(2] /NBRFIBA, ZDfth,  “SPring-8 1GeV AN E
Val =X LEFHRT A NN FORRT,
Proceedings of the 10th PASJ, Osaka, Aug. 8-11, 2012, p.
1127

-539 -





