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Generation and characterization of isolated attosecond pulses for
coincidence spectroscopy at 100 kHz repetition rate

T Witting!, F Furch!, M Osolodkov!, F Schell', C Menoni?, CP Schulz'* and
M JJ Vrakking'

I Max-Born-Institut, Max-Born-Strasse 2A, 12489 Berlin, Germany
2Department of Electrical and Computer Engineering, Colorado State University, Fort Collins, CO 80523, USA

Synopsis  An attosecond pump-probe beamline with 100 kHz repetition rate for coincidence experiments has
been developed. It is based on non-collinear optical parametric chirped pulse amplification and delivers 100 p.J sub-
4 fs to an high-harmonic generation source. Details on the generation and characterization of isolated attosecond

pulses will be presented.

The generation of attosecond laser pulses in
the extreme ultraviolet (XUV) via high-order
harmonic generation (HHG) has enabled time-
resolved studies of electronic processes in atoms,
solids and molecules on the attosecond scale. We
plan to combine an attosecond beamline with a
reaction microscope. Detection of electrons and
ions in coincidence will allow the retrieval of cor-
related momentum distributions of charged par-
ticles, giving access to channel-resolved photo-
electron angular distributions and kinetic energy
spectra. This wealth of information can help to
better interpret experimental results when study-
ing molecular systems, often involving coupling
between electronic and nuclear degrees of free-
dom or multi-electron correlations. However,
for detection in coincidence, only one atom or
molecule should be ionized per laser shot. As
a result, light sources with high repetition rate
are required for pump-probe experiments to be
completed in finite acquisition time.

Here we present an attosecond pump-probe
beamline driven by a high power non-collinear
optical parametric chirped pulse amplification
(NOPCPA) system capable of running at a rep-
etition rate of 100kHz with a maximum out-
put power of 24 W. The system delivers carrier-
envelope phase (CEP) stable 7 fs pulses at 800 nm
with pulse energies of 190 uJ after compression
[1, 2]. We show further pulse compression to
near single-cycle pulses with 100 pJ pulse ener-
gies (10 W) using the multiple plate continuum
generation technique [3] and hollow core fibre
compression. The CEP has been characterised
on a single-and-every shot basis at full repetition
rate using stereo ATI [4]. Using the compressed
*E-mail: ¢cps@mbi-berlin.de

pulses we generate isolated attosecond pulses via
HHG in krypton gas. We reach an XUV pho-
ton flux of 1.8x10'3 photons/sec at the source.
The emitted XUV attosecond pulses have been
characterized by attosecond streaking. Using a
time-domain ptychography algorithm we recon-
struct the infrared streaking field and the isolated
XUV attosecond pulse with a FWHM of 160 as.
The XUV satellite (spaced at 1/2 a period of the
IR driving field) pulse contrast is 1 : 10724,
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Figure 1. Recorded streaking trace (a), the re-
trieved infrared laser field (red line) and retrieved
attosecond pulse intensity (b).
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