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Abstract

In the industrial application of laser Compton scattered gamma-ray sources for purposes of nuclear security, a racetrack
microtron (RTM) with 220 MeV electron energy will be a suitable device to produce 1.7 MeV gamma-ray beams. Single
electron bunch from a photocathode RF gun is accelerated and a high-charge small-emittance beam is preferable in such
RTM. In this paper, we adopt a simulation code, GPT, for design and optimization of a 220-MeV RTM.
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Figure 1: Cavity shape and accelerating field profile of the
standing wave linac used in our model.
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Figure 3: Electron orbit calculated by GPT.
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Figure 2: Field profile of the standing wave linac.
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Figure 4: Evolution of electron total energy calculated by
GPT.
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Figure 5: Longitudinal acceptance for initial kinetic energy
7.8 MeV. The contour colors represent final energy of elec-
trons (7).
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Figure 6: Magnetic field profile along z-axis. The edge of
main dipole is located at z = 0.836 m.
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Figure 7: Electron beam envelope in the horizontal plane
(x) and vertical plane (y) calculated for reverse bend field
of —0.5 (top) and —0.53 T (bottom).
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Figure 8: Transverse acceptance of the horizontal and
vertical phase spaces calculated for reverse bend field of
—0.53 T. The contour colors represent final energy of elec-
trons ().
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