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Abstract

Construction of a 3-GeV linear accelerator at NanoTerasu was completed in January 2023 and beam performance
reached to its goal in May 2023. After a beam commissioning, user operation started in April 2024. For the 3-GeV linear
accelerator, electron beam with properties of stabilities and low emittance is required due to user operations and narrow
acceptance for low emittance ring based on multi-bend achromat lattice. In this report, we present stabilities and

performances of the 3-GeV linear accelerator.
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Figure 1: 3-GeV injector of NanoTerasu. First units of each C-band accelerating sections are shown. Reprinted and
modified from a reference [3].
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Figure 2: Simulation study on arrival time at the exit of a
chicane as functions of (a) relative RF amplitude and (b)
phase. Effects of 238 MHz cavity, 476 MHz SHB, and S-
band accelerating structure are shown. Dashed line denote
tolerance corresponding to £1.25 ps.
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Figure 3: Bunch charge trends at the main accelerating
section exit and near injection point in a half year.
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Figure 4: Stabilities of (a) bunch charge and (b) beam
energy in 5 minutes.
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Figure 5: Beam position stability near (a) main accelerating
section exit and (b) injection point to the storage ring in
S minutes.
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Figure 6: Emittance measurement tool. Images are
analyzed using horizontal and vertical profiles with
Gaussian fittings. Beam sizes as a function of quadrupole
magnet are used to calculate emittance and the Twiss
parameters.
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Table 3: Measured normalized emittance and the Twiss
parameters at the 40 MeV section. Horizontal (x) and
vertical () values.
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