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(Ap = 10.6 um) energy per pulse of 40 |

in 300 ps (P = 130 GW) Y = mw§ ~ 7 x 1078 m?

K = ag = 0.85 x 10~ [m]/1,(W /m?2) K ~ 0.186.

_Ig — jgzg =3 kA, where EE — 0.07520 0= 8.36 x 10_3
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E. Di Palma et al.
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Radio-Frequency Undulators, Cyclotron Auto Resonance Maser
and Free Electron Lasers
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Figure 17. CARM-Undulator, SASE-FEL layout. Lower part: CARM generator and radiation
transport system. Upper part: consecutive helical waveguides, the first acts as RF power compressor,
the second, feeded with an external e-beam, realizes the SASE interaction region.
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Oscillator Amplifier Schemes . -
and NLHG |

Advanced Scheme to Generate MHz, Fully Coherent FEL Pulses at nm Wavelength

keeping the wavelength tunability. Seeding schemes, like HGHG and EEHG, allow for the generation of fully
coherent FEL pulses, but the powerful external seed laser required limits the repetition rate that can be
achieved. In turn, this impacts the average brightness and the amount of statistics that experiments can do. In
order to solve this issue, here we take a unique approach and discuss the use of one or more optical cavities
to seed the electron bunches accelerated in a superconducting linac to modulate their energy. Like standard
seeding schemes, the cavity is followed by a dispersive section, which manipulates the longitudinal phase
space of the electron bunches, inducing longitudinal density modulations with high harmonic content that |
undergo the FEL process in an amplifier placed downstream. We will discuss technical requirements for
implementing these setups and their operation range based on numerical simulations

g Current FEL development efforts aim at improving the control of coherence at high repetition rate while
.

modulator 1 chicane 1 modulator 2 chicane 2 amplifier
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Design considerations for x-ray free electron lasers

G. Dattoli and P. L. Ottaviani®
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A further possibility, suggested by McNeil, Robb and Poole [24] is that of the harmon-
ically coupled 2-beam FEL (HCB). In their proposal, it is foreseen the use of two beams
operating at different energies, passing through a linearly polarized undulator, to run an
FEL operating at different harmonics. The relativistic factor of the higher energy beam is

chosen in such a way that v, = \/n7.

In loose terms, the mechanism of growth of the FEL signal can be described as reported
below. The first beam induces the bunching conditions to trigger the third harmonics,
if 1 = 3, which eventually seeds the first harmonic emitted by the higher energy beam.

In the forthcoming section we model the dynamics of the harmonically coupled beams
FEL, using the already quoted semi-analytical procedure [14].
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Two-Beam Free-Electron Lasers and Self-Injected Nonlinear
Harmonic Generation
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MULTI-BEAM ENERGY
PROPOSAL
. Shine

Zhu, ZY,; Zhao, Z.T; Wang, D,; Liu, Z,; Li, RX,; Yin, LX,; Yang, ZH. SCLF: an 8-GeV CW SCRF Linac-based X-ray FEL Facility
in Shangai. In Proceedings of the International Free Electron Laser Conference (FEL'17), Santa Fe, Mexico, 20-25 August 2017;
No. 38; JACoW: Geneva, Switzerland, 2018; pp. 182-184.
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Figure 8. Sketch of multi-beam energy device proposed at SHINE (@ = accelerating phase).
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