Study of coherent Smith-Purcell radiation in the far
infrared/THz at the SOLEIL linac
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Installation in the SOLEIL LINAC
e The LINAC at SOLEIL can give 100 MeV electron bunches

Smith-Purcell Radiation

e Smith-Purcell radiation is produced when a bunch of charged particles
passes above a grating.

e 104 x 37pC at 352MHz in multibunch mode every 2 minutes

e [f the bunch is short with respect to the wavelength emitted, the radia- or 2x 0.5nC every 1.5 minutes

tion is emitted coherently.

o Coherent emission encodes the Fourier transform of the bunch longitu-
dinal profile:
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5" Can be used as a diagnostic to measure the longitudinal profile of
an electron bunch.

Available access to e- beam
(not in sorage ring)
Fresh bunches ~ every 3 min

e A 5D robot (3 translations, 2 rotations) will scan the radiation emitted.

e Aim: find/validate the directions where it is possible to measure back-
ground radiation and those where it is possible to measure signal, and
compare with theory.
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validate the theory.

2" Radiation emitted expected to be between 0.75 mm (0.4 THz) and
3 mm (0.1 THz).

2" Yield simulations using G. Doucas’ code (gfw)

Detectors study

e Final device is expected to use 60-100 detectors

5" Can’t afford so many bolometers!

2" Test “cheaper” detectors.

e At the moment the study is focussed on Pyroelectric detectors and
Thermopiles.

e Several models studied (all without window or with window re-
moved):

2" Thermopiles: Heimann HMS-]J21, HTS-B31, Excelitas TPD-2T-0625
=" Pyroelectrics: Heimann HPS-AO3E (with amplification), Eltec 400-0
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