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Abstract

High intensity electron Linac in Research Center for Electron Photon Science (ELPH), Tohoku University is upstream
high current section of the 300 MeV electron Linac that was constructed in 1967 [1]. This Linac is used for the RI
manufacturing etc. The energy is max 70 MeV, the repetition rate is 300 pps, and the beam power is more than SkW. An
electron gun of this Linac is 80 kV DC gun. A cathode of this gun is impregnated type with Ba, and is triode type controlled
by grid. Supply of this cathode from the manufacturer is discontinued, and the cathode number of ELPH holdings is a
few. Moreover, this electron gun is used by 0.3 A of output current although that designed for several amperes. Because
electron beam from the gun is overfocused in present conditions, beam transmission from the gun to exit of Linac is very
low as about 30 %. Therefore, I designed a new electron gun optimized in present conditions using the Y646B cathode
made by EIMAC that can be get continually. I report this electron gun.
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Table 1: Specifications of Injector

Item Specifications
Frequency 2856 MHz

Beam energy 10~70 MeV (variable)
Beam pulse width 3 us

Pulse repetition 300 pps

Current 140 mA max

Beam power 9 kW max
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Figure 1: Schematic layout of the high intensity electron Linac.
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Figure 4: The beam profile of present Linac (Calculation
result by PARMELA).

Figure 2: The beam profile of present electron gun
(Calculation result by E-GUN).
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Figure 3: The beam profile of new electron gun

(Calculation result by E-GUN).
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Figure 5: The beam profile of new Linac (New gun)
(Calculation result by PARMELA).
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Figure 6: Present electron gun.
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Figure 7: The old and new inner cylinder.
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Figure 8: EIMAC Y646B cathode.
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Figure 9: EIMAC Y646B cathode.
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Figure 10: 3/4 cross-sectional view of the electron gun test
assembly.
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