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High Energy Lasers
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JETi200 POLARIS

Wavelength: 800 nm
Medium: Ti:Sapphire
Energy on target: up to 5 J (4 J typical)
Pulse duration:   17 fs (20 fs typical)
Peak power: 300 TW
Repetition rate: 5 Hz
Probe beam: 5 fs

Wavelength: 1030 nm
Medium: Yb:CaF2, Yb:Glass
Energy on target: up to 20 J (Comp. limited)
Energy uncompressed:  54 J 
Pulse duration:   >90 fs
Peak power: >200 TW
Repetition rate: 1/40 Hz
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Optimizing LWFA
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Laserparameters for optimization
- Energy
- Focussing (shape, position)
- pulse duration (chirp)
- temporal intensity contrast

Experimentalparameters for optimization
- target gas
- target length
- focus position
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pointing fluctuations on
same order as divergence

Electron bunch profile Electron bunch spectrum

GeV electron bunches

GeV beams with ultra low
beam divergence < 0.5 mrad2

Optimization parameter
- peak energy
- bandwidth
- charge
- pointing

Diagnostic ready anyway ;)
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Steering mirror (R>99,5%)

Laser pulse 

Off- axis parabolic mirror

Off- axis parabolic mirror

Attenuated beam
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Direct (energy detector) or
Indirect (CCD) measurement of
the laser energy. 
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Pulse characterization @ full power
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Steering mirror (R>99,5%)

Laser pulse 

Off- axis parabolic mirror
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𝐅𝐥𝐮𝐞𝐧𝐜𝐞 =
𝑬𝒏𝒆𝒓𝒈𝒚

𝑨𝒓𝒆𝒂

Online evaluation of the
focal spot (area, position
energy content) .

Pulse characterization @ full power
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Pulse characterization @ full power
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Steering mirror (R>99,5%)

Laser pulse 

Off- axis parabolic mirror

Off- axis parabolic mirror

Attenuated beam
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 Dispersion compensation

𝑰𝒏𝒕𝒆𝒏𝒔𝒊𝒕𝒚 =
𝑬𝒏𝒆𝒓𝒈𝒚

𝑷𝒖𝒍𝒔𝒆 𝒍𝒆𝒏𝒈𝒕𝒉 × 𝑨𝒓𝒆𝒂
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Full recontruction of the focal spot intensity
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Measured/retrieved spatio-temporal E-Field

A. Borot & F. Quéré, Opt.Express 26 26444 (2018)

Using INSIGHT technique to gather full information about the focal spot.

Input for simulations.
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Model development
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standing on shoulder of giants ;)


