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Outline

* Fermi experimental setup

% Impact of the laser heater on

seeded FEL

* Non-Gaussian effects
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FEL intensity vs. heating at 32 nm
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FEL intensity vs. heating at 32 nm

Appearence of local
maxima at large
- | heating (x10 with
| respect to optimal)
0 5 o
10° 10’

LH energy [uJ]

Eugenio Ferrari — eugenio.ferrari@elettra.eu | 9




Elettra .
q Sincrofrone The effect can be dramatic!

FEL intensity vs. heating at 52 nm
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Rsa dependence (32 nm)
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R56 dependence (32 nm)
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Wavelength dependence
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How to explain this behaviour?
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&Y - FEL vs. LH - Without gain

Without gain, the FEL intensity is almost
proportional to the square of the bunching b
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Simulated impact on high-harmonic emission
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% A Laser Heater is routinely used in FEL operations at FERMI.

% The non-Gaussian distribution of the energy spread induced by
the Laser Heater has been shown to be preserved up to the
linac end and the undulators.

% The shape of the slice energy spread distribution has a
significant impact on FEL intensity, as it ultimately determines
the bunching.

% In particular, several FEL local maxima as a function of LH
Intensity have been observed, and can be controlled by tuning
the machine parameters.

* The unexpected behavior is well reproduced by previously
developed LH theory.
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% Preliminary numerical simulations show that the non-Gaussian
energy spread can increase the FEL power at high harmonic
(i.e. shorter wavelength) in a HGHG FEL.

% The significant increase in emission power could potentially
extend the operation range of the single cascade HGHG
scheme.
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Thanks for your attention!

P(q 1.0 The Extended Bell Curve.
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