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Fundamentals of Few Cycle Microscopy

Spatial resolution Temporal resolution
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Few Cycle Probe Beamline @JETi40 & JETi200
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Few Cycle Microscopy @JETi40

pump pulse imaging lens
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Diagnostics

Detailed measurement as input for simulation

Interferometer & 2-channel system Helmholtz Institute Jena
(Shadowgraphy, polarimetry, temporal filtering)
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Shadowgraphy Plasma wave evolution
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Synthetic Diagnostics

Snap shot of the 3D simulation after 1.2 mm propagation
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Characterizing magnetic fields - Faraday effect

Split the beam and rotate
polarizers in opposite direction.
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Few Cycle Microscopy: Polarimetry - temporal evolution
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Few Cycle Microscopy: Polarimetry - temporal evolution
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FC Polarimetry: Temporal evolution

wavebreaking radiation — point of injection
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Lu scaling: depletion ca. 1.4 mm, we see injection @ 1 mm,
dephasing from there ca. 0,4 mm -> 120 MeV expected.
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JETi40

Wavelength:
Energy on target:
Pulse duration:
Peak power:
Repetition rate:

800 nm
0.8

27 fs
30 TW
10 Hz

JETi200 Polaris
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Wavelength: 800 nm Wavelength: 1030 nm

Energy on target: 51 Energy on target: 17 (54 ))

Pulse duration: 17 fs Pulse duration: 100 fs

Peak power: 300 TW Peak power: 170 TW

Repetition rate: 5 Hz Repetition rate: 1/50 Hz
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Few Cycle Microscopy recording Shadowgrams and Polarograms gives a
deep insight into plasma wakefield acceleration

Tracking the position of electron bunches in the plasma and the evolution
of the plasma wakefield

Completely non-invasive, real time diagnostic which opens the path to
feedback loops (including plasma parameters)

Everything scales: Lower plasma densitiy requires SWIR/MIR/THz few cycle
probe pulses, which are available.
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