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Motivation: Single attosecond pulse generation !
LAY

HHG in gas:
- Low efficiency
- Not scalable in laser intensity
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HHG from solid surfaces:

- higher efficiency

- Wavelength and photon flux scales with laser intensity

- For single attosecond pulse: relativistic, CEP-stable few-cycle pulses needed
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PFS design considerations
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- Good seed/pump

High energy pulses
- Transmission anc

The main challenges :
- seed generation
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- pump laser development (4x 5J, 1ps @ 515 nm)

-  Pump-seed synchronization
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PFS Layout
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frontend + seed pulse generation
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Double HCF + XPW

HCF, Ne 2 bar Chirped mirror compressor
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Pro:

* smooth spectrum

* high contrast

Contra:
* low energy

Open Questions:

* long term stability
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& - - bm grating separation
- 4 beams stacked in a 2 x2 array
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Stretcher
- Stretch4nmto 4 ns
- Double pass configuration = compact ( 3m x0.5m)



3ns, 4nm

Fiber amplifier H Grating stretcher H Amplifier chain H Compressor

200mJ, 1 ps |
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1030 nm | PCF
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Pump: 1 ps, 515 nm

Seed: 1 ps, 700-1400 nm

23 fs 700 - 1400 nm 1ps

Femtopower
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P OPCPA =eed generation !
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Full pump chain

Regen without stretcher/compressor

Full pump chain — reduced air turbulence

Air-tight housing for stretcher and beam tubes in the compressor
reduce air turbulence and timing jitter.



- From experiment we suspect the stretcher/compressor to cause main timing jitter

- beam pointing outside the compressor has negligible effect

- beam pointing inside the compressor can introduce significant timing jitter

-Angle perturbation could arise from air turbulence or mechanical stability of optical
components

- results account also for stretcher timing jitter for d= L,
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- Move a delaystage acording to measured jitter
- works with 10 Hz (on every shot)
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* two LBO stages pumped at
90 mJ total @ 515 nm

* imaging pump system

» 27 stepper motors

« 8 cameras for alignement

Pump diagnostics:
* high resolution spectrometers for

1030 nm and 515 nm
» power over photodiodes
* jitter measurements
» single shot SHG FROG
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XFroqg: unamplified
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Single Shot SHG Froq: two OPCPA stages running
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- Amplification performance
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» 20pass amplification in a 2%-doped 6mm x 40x40mm2 Yb:YAG
* pumped by a 11kW pump module @ 1500us and 940nm
* homogenized 10x10mm2 top-hat pump beam profile



Pump laser: HEC DPSSL development
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Measured & retrieved spectra and phase Fourier-limited & retrieved pulse durations
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Beam Profile ~ 1TW pulses at 1& 2Hz rep. rate

2w = 8.6mm

See Poster of Chr. Wandt
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Conclusion

Future steps




