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Overview
Design features and experimental results are presented for a sub-mm wave source based on APS RF thermionic electron gun. The setup includes compact alpha-magnet,
guadrupoles, sub-mm-wave radiators, and THz optics. Source upgrade for generation frequencies above 1 THz replaces the Sub-THz planar gratings with a short-period
undulator having 1 T field amplitude, ~20 cm length, and integrated with a low-loss oversized waveguide. Both radiators are integrated with a miniature horn antenna and
a small ~90°-degree in-vacuum bending magnet. The electron beamline is designed to operate different modes including conversion to a flat beam interacting efficiently
with the radiator. The source can be used for cancer diagnostics, surface defectoscopy, and non-destructive testing. Sub-THz experiment demonstrated a good potential
of a robust, table-top system for generation of a narrow bandwidth THz radiation. This setup can be considered as a prototype of a compact, laser-free, flexible source
capable of generation of long trains of Sub-THz and THz pulses with repetition rates not available with laser-driven sources.

Outline of Cherenkov Sub-THz

source.

1. Wide tunability of the

frequency and the radiation
spectrum: (476-584) GHz and
(311-334) GHz;

. Capability to determine

effective microbunch length

from the spectra taken (230
fs);

. Reduced a-magnet strength

required to compensate
microbunch space charge:
~0.65%/pC vs. 0.6%/pC found
from GPT.

Tuning the beam transport line,

in particular the alpha-magnet
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1 current, but also the pitch
angle of the radiator, allows
1000 smooth variation of the
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RadiaBeam Technologies brings high impact, innovative technologies from the laboratory to market. Our current product line includes accelerator components,
diagnostics, and turnkey accelerator systems. Our active R&D program includes novel accelerator technologies, innovative photonics systems, and commercial
applications of accelerators.
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