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Relevant laser parameters for synchronized experiments

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

➢Unprecedented EM field strengths
➢Great focused intensity
➢ Petawatt level beams allow QED studies

➢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



Relevant laser parameters for synchronized experiments

Spectral distribution:
- wave components (Bandwidth, 
carrier wave envelope, centroid)
- dispersion (GD, GDD, TOD)

Temporal distribution:
- pulse duration
- contrast (ps, ns scale)

Spatial distribution:
- focus profile
- energy distribution stability
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Parameters recorded for HPLS systems and their stability

~ 0.09 %  average barycentre fluctuation

1 nm

~ 2.2 % std  

1.2 – 4.2 % ->  ~ 7- 8 um

Spectral distribution – normal day 

Pulse energy stability

Barycenter stability – 
Jitter Campaign

Ponting stability – 
Jitter Campaign
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Avesta laser system improvements

FS Ti:Sa 
OSCILATOR
80 MHz
60 nm
270 mW

Stretcher

Regenerative Amplifier 
10 Hz
2.6 – 3 mJ /pulse

Pulse 
picker

MPA 1 amplifier 
10 Hz
10 mJ

MPA 2 
amplifier 
10 Hz
10 mJ

Compressor
10 Hz
6mJ
60 fs

SAGA pump
Max 2 J

5 ns

Compressor 2
TBA

Motorized Delay line
Diagnostics

TBA

ASE Spider 



MPA 1 

MPA 2

Franz & Nodvik model 
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Avesta laser system improvements

Secondary multi-pass capabilities



Implementing online diagnostics

Avesta laser system improvements
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Conclusions and outlook

• 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
• Study more closely correlations between parameters
• Build active compensation mechanisms for corrections
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THANK YOU FOR YOUR ATTENTION!
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