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Polarization Control Approaches
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Overview of Dalian coherent light source

Sufficient photon flux in EUV regime is required to do photo-ionization
efficiently;

Generating fully coherent powerful EUV radiation from free-electron laser
facility;

High-Gain Harmonic Generation + Optical Parametric Amplification;

Lasing at arbitrary wavelength between 50− 150 nm, pulse energy > 100 µJ,
photon flux 1012 − 1013 level;

Dalian coherent light source, or DCLS has been approved and funded as the
first FEL user facility in China.
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Schematic Layout of DCLS
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Electron beam: Eb ≤ 300 MeV, σδ = 0.01%, εn = 1− 2µm, Ipk = 300 A;

Seed Laser: λseed = 240− 360 nm, τseed = 1.0 ps;

Undulator: λm = 50 mm, λr = 30 mm, ar = 0.3− 1.6;

FEL radiation: λFEL = 50− 150 nm, WFEL ≥ 100µJ;
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FEL simulations of DCLS
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FEL simulations of DCLS (s2e jitter)
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Simulation method
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Control FEL Polarization at DCLS

PCM configuration: CPU (λu = 30 mm× 50 for vertical/horizontal) or EPU
(λu = 30 mm× 100);

With DCLS main radiator line opening up, approaches CPU-I or EPU-I;

CPU-I : Fast modulated polarization;

EPU-I : Good circularly polarized FELs.

Append EPU module at the end of DCLS’s main radiator line, approach
EPU-II.

EPU-II : High power circularly polarized FELs.
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Polarization Control Module for DCLS
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Polarization Control Module for DCLS
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Polarization Control Module for DCLS
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Timeline of FEL experiments at SDUV-FEL

2009/04-08: Linac commissioning
2009/09-12: Light from SASE-FEL
2010/01-03: Ready for Seeded FEL
2010/05: Seeded FEL experiments start
2010/05-07: HGHG signal
2010/05.22: First coherent signal from EEHG micro-bunching
2010/10: Slice energy spread measurement
2010/12: HGHG saturation
2011/04: First lasing of EEHG at 3rd harmonic
2011/07-08: Two-staged cascaded-HGHG experiments begin
2011/08.13: Coherent signal with spectra from 1st stage
2011/12: Tunable HGHG and temporal coherence measurement
2012/04: Coherent signal with spectra from 2nd stage
2012/05-now: prepare/upgrade hardwares
2013/06-: Higher harmonic EEHG (EEHG-10,20), polarization control, etc.
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Proof-of-principle of CPU at SDUV-FEL
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Conclusions

FEL radiation with polarization controllable is of much important to the
users;

Numerical code is developed for fair comparative study for crossed planar
undulator and elliptical permanent undulator in the FEL polarization control;

It is promising to generate powerful coherent EUV radiations with flexible
polarization control at Dalian coherent light source;

Much more will be learnt from the polarization control experiments on-going
at SDUV-FEL.
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