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Relevantilaserdparametersiforisynchronized experiments

» Unprecedented EM field strengths
» Great focused intensity
> Petawatt level beams allow QED studies
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» Great fluence on components
» Manufacturing limit for big diameter
optics and crystals

» Increased intensity directly on target

» Coherent combination of two beams

» Synchronisation for secondary particle
generation

Image source: Steinleitner, P., Nagl, N., Kowalczyk, M. et al. Single-cycle infrared waveform
control. Nat. Photon. 16, 512-518 (2022). https://doi.org/10.1038/s41566-022-01001-2



Relevantilaser parameters forsynchionizediexperiments

Spectral distribution: Temporal distribution: Spatial distribution:
- wave components (Bandwidth, - pulse duration - focus profile
carrier wave envelope, centroid) - contrast (ps, ns scale) - energy distribution stability

- dispersion (GD, GDD, TOD)
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Pulse energy fluctuation in last amplifier at 1PW configuration
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Barycenter evolution of HPLS spectra in time
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Barycenter stability —
Jitter Campaign

i
Ll

y |
LN
il \‘

55000 60000
Delta Timestamp from Laser System Start T0 (s)

Spectra number (a.u.)

o
o
=3

=3
=3
S

Evolution of OPCPA spectra during a day of experimental campaign
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Pointing fluctuation of FF Arm B on X and Y axis in time

Ponting stability —
Jitter Campaign
1.2-4.2%-> ~7-8um

—— Pointing stability on X axis
—— Pointing stability on Y axis
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Avestallaser systemlimprovements
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P Avestallaser systemiimprovements
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Avestallasersystem improyements

Implementingionlineldiagnostics

AVESTA Online Diagnostics: 30/01/2024 Cameras running Start Stat

Oscillator Exit FF Regenerative Amplifier FF
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Conclusions and eutlook

* We investigated HPLS parameters in time (already pretty stable with human
compensation)

 We started preparing and upgrading AVESTA system (same type of instabilities,
but exaggerated)

* We will use the AVESTA laser system to induce and investigate instabilities
e Study more closely correlations between parameters
* Build active compensation mechanisms for corrections
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