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ELECTRON-GUN TEST EQUIPMENT IMPROVED WITH CARBON FARADAY CUP
AND NEWLY-DEVELOPED MEASURING INSTRUMENT FOR EVALUATING DARK
CURRENTS FROM GRID OF ELECTRON-GUN CATHODE ASSEMBLY.
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Abstract

To evaluate dark currents from the electron gun of the SPring-8 linac, our electron-gun test equipment was improved
using a faraday cup made from carbon whose low electron backscattering coefficient reduced electron loss from the
faraday cup. With the improved electron-gun test equipment, the dark currents from the electron gun were found to be
emitted from the cathode and the gird of the electron-gun cathode assembly and the wehnelt electrode. To measure these
dark currents seperately, a measuring instrument with a circle anode facing a cathode assembly was developed.
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Figure 1: Photograph of the electron-gun test equipment
(before improved).
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Figure 2: Photograph of the electron-gun test equipment
(improved). Downstream flange is removed to show the
inside.
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Aperture : 40mm

Calculated with EGS5
Material : Carbon
Incident Electrons
Energy : 70keV
Number : 1E+5 electrons

Electron Beam

—e— Corn Type
—— Cup Type

(De=0.01cm)
(Dc=0.01cm)
—4A— Hybrid Type (De=2.00cm)

Backscattering coefficient (%)

Depth (De or Dc) (cm)

Figure 3: Backscattering coefficient as a function of depth
of three different types of faraday cups. Inserted drawing
is the cross section of the calculation model.
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Figure 4: Photograph of the carbon faraday cup.
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Figure 6: Photograph of the wehnelt electrode and the cath-
ode and grid of the second prototype of cathode assembly
in the improved electron-gun test equipment.
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Figure 5: Dark currents into faraday cup and suppressor as a function of bias voltage and heater voltage.
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Figure 7: Cathode and grid temperature of the fourth pro-
totype of cathode assembly as a function of heater voltage.
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Figure 8: Schematic drawing of cross section of the newly-
developed measuring instrument to detect dark currents
from the cathode and the grid of electron-gun cathode as-
sembly.
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