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HIGHER ACCELERATION
GRADIENTS

See: L.A. Gizzi et al., EPJ-ST, 175, 3-10 (2009)

Calculated electron spectrum

Goal: 0.9 GeV in 4 mm

Main set up parameters
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SCHEMATIC EXPERIMENTAL SET UPSCHEMATIC EXPERIMENTAL SET UP

PROBE BEAMPROBE BEAM
(400 nm, <25fs, <50 (400 nm, <25fs, <50 mJmJ))
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SpectrometerSpectrometer
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THOMSON 90° ‏

MAIN BEAM with  F/10 off-axis parabolaMAIN BEAM with  F/10 off-axis parabola
Wavelength: 800 nmWavelength: 800 nm
Pulse duration and energy: <25 fsPulse duration and energy: <25 fs
Focal Spot diameter (FWHM): 13.5 µmFocal Spot diameter (FWHM): 13.5 µm
Depth of focus: < 250 µmDepth of focus: < 250 µm
Max Intensity(per Joule of energy): 5x10Max Intensity(per Joule of energy): 5x101919 W/cm W/cm22
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FLAME TARGET AREAFLAME TARGET AREA
Main beam (>250 TW)
vacuum transport line



FLAME TARGET AREAFLAME TARGET AREA
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FLAME TARGET AREA: SHIELDINGFLAME TARGET AREA: SHIELDING
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FLAME TARGET AREAFLAME TARGET AREA
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VERT. AND HORIZ. SHIELDINGVERT. AND HORIZ. SHIELDING



MAIN BEAM OPTICS IN PLACEMAIN BEAM OPTICS IN PLACE
45 AND 15° TURNING MIRROR MOUNTED



FOCUSING LASERFOCUSING LASER
1 m focal length, 7”, 15° Off Axis Parabola (SORL)



LASER AT TARGET CHAMBER CENTERLASER AT TARGET CHAMBER CENTER

Pointing stability at TCCPointing stability at TCC



LATEST: GAS-JET TARGET IN PLACELATEST: GAS-JET TARGET IN PLACE

August 2010: first plasma with f/10 OAP

Wide-field top view
image of the plasma
(Thomson scattering
imaging)
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AGENDA FOR NEXT WEEKS

• Full power FLAME test: transport, compression, OAP
focusing (no target);

• Laser performance test at output: far field, contrast, width,
phase distortion, measurements … prepare for adaptive
optics;

• Completion and and test of HW and SW control and
diagnostics;

• Completion of hardware and registration for radioprotection,
safety and control of operations;

• Laser on (gas-jet) target at >50 TW level.



PLANNED ACTIVITY



SUMMARY
• FLAME: an entirely new lab for LPA is now operational
• Requirements on peak power, contrast, stability are
challenging;
• Measurements to date show that parameters are within
specs;
• Radiation protection measures in place – awaiting
authorization
• Rapidly approaching self-injection LPA measurements



Richieste  PLASMONX 2011





LNF



LNF

Completare assegnazione per Ottiche Adattive
75+59.4 KEURO



PISA



PISA

Servirebbero 5KEURO per
Missioni a LNF nel 2010
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MILAMO BICOCCA
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SELF-INJECTION TEST
EXPERIMENT



Particle-in-cell simulations

Numerical simulations  by C. Benedetti for self-injection test experiment at FLAME


