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e Why (and when) is (few-cycle) probing of plasma accelerators useful?

e Which acceleration scenarios can be investigated with a pump-probe

configuration?
e Which parameters of the interaction can be diagnosed?
e plasma parameters (density, temperature,...)
e acceleration fields (E- and B-fields),
e |aser field?
e .7

e What are the next steps on our agenda?
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Optical Probing of Laser-Matter Interactions
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Optical Probing of Laser-Matter Interactions
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Underdense Plasma: Wakefield Generation

* Probing of underdense laser-matter interactions:
- Laser-driven electron acceleration

 Methods
- Experiment: Space & time-resolved “movies” of plasma wave and optical emission

- Numerical Simulations: see next talk by Daniel Seipt

* Results
- Signatures of long-living soliton-like structures
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Few-cycle probing of wakefields
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Few-cycle microscopic burst imaging

Few-cycle microscopy
The effect of filters:
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Few-cycle microscopic burst imaging

4 image frames of the same laser shot
and interaction region:
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Localized sources of coherent emission

Only adjusted brightness to optimize visibility
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Interference rings around emitters

t, = 130 fs (750 £ 5 nm)
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Emission source: spherical wave

Continuous wavelet analysis
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Wave optics simulation (1 = 800 nm)

WYROWSKI

VirtualLab rusion

FAST PHYSICAL OPTICS SOFTWARE

Experimental setup: .

e spatial res. : ~2 um 550 mm 5 Measured interference =
Modeling: | I | a plane wave (probe)
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Temporal evolution: no interference

Probe pulse arrived before coherent emission started > No interference
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Temporal evolution: interference appears

Interference rings observed at 130 fs after the driver pulse
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Temporal evolution: interference disappears

Interference rings vanished at 200 fs after the driver pulse
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Temporal evolution: no interference

Probe pulsed arrived after coherent emission stopped—2> No interference
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Lifetime evaluation

Onset / termination time:
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Conclusion of Experimental Results

We observed features emitting visible radiation in the wake of

high-power laser pulses:

Micrometer sized

Nonpropagating at 200 fs timescale

Emitting coherent spherical wave

Emitting over broad bandwidth: > 700 nm — 850 nm
Long lifetime: ~ 510 + 30 fs

Interpretation possible with numerical simulations: next talk by
Dr. Daniel Seipt!

A S
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