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Noise in intense electron bunches
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Noise and density fluctuations in relativistic electron bunches, accelerated in a linac, are of critical importance
to various Coherent Electron Cooling (CEC) concepts as well as to free-electron lasers (FELs). For CEC, the
beam noise results in additional diffusion that counteracts cooling. In SASE FELs, a microbunching instability
starts from the initial noise in the beam and eventually leads to the degradation of beam energy spread and
emittance in the linac. It can also produce nonuniform longitudinal phase-space for seeded FELs and hence
affect the seeding efficiency. The development of robust beam-noise diagnostics for the near, mid and far-
infrared regimes is essential for mitigating these risks. Here we describe an ongoing experimental program at
the Fermilab Accelerator Science and Technology (FAST) facility to measure the level of density fluctuations
in intense electron beams using transition radiation. In the initial experiments, we focus on the 0.5 –2.5 um
length scale, which is relevant to CEC concepts.
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