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XUV-pump - XUV-probe studies of
molecular dynamics at 1fs temporal scale
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SCIENTIFIC SCOPE OF THE PROJECT

Time resolved studies of ultrafast dynamics in molecular systems utilizing attosecond
resolution XUV-pump - XUV-probe measurements

* Investigation of nuclear and electronic molecular dynamics in H,/D, including coupled
electronic-nuclear motion and autoionization dynamics

* Experimental realization
* wave-plate polarization gating device (PG) == isolated attosec pulses
* XUV wave-front splitting Silicon device (S-Si)
« 2"order IVAC for characterization implementing CEP tagging of spectra
(no CEP stabilized many cycle laser pulses )
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SCIENTIFIC ACTIVITIES AND GOALS IN PROGRESS

Quasi phase matching with multiple gas jets

* increasing the XUV energy ~uJ

* |oose focusing configuration f=9m, ~20 m long XUV beam line
e quasi-phase matching conditions

Si

 multiple (three) gas jets
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Experimental setup:

Ti: Sapphire (A=800 nm, 1=20 fs, frep= 10 Hz, 400 mJ energy/pulse, @ 2.5 cm ), GJ1; GJ2; GJ3: generation
gas jet, Si: silicon plate, DJ: detection gas jet, TOF: time of flight, MCP: micro-channel plate.

This project has received funding from the European Union’s
Horizon 2020 research and innovation programme under the
Marie Sktodowska-Curie grant agreement No 641789
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SCIENTIFIC ACTIVITIES AND GOALS IN PROGRESS

Integration of the electron spectra for single and Integration of the electron spectra for multiple jets
multiple jets over the hole spectrum. over single harmonics.
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XUV vyield rises using multiple jets by a factor of two
Oscillations observed are attribute to phase matching conditions
Shift of maximum vyield for different harmonics to phase matching as well
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CAREER DEVELOPMENT PLAN AND FUTURE ACTIVITIES

Research activities - Work plan

* Results in multi jet quasi phase matching

 CEP tagging of spectra

« 2nd|VAC measurements of isolated XUV pulses applying CEP tagging

* Measurement of XUV-pump-XUV-probe spectra using CEP tagging

* Study of coupled electron-nuclear motion dynamics in H,/D,

* Complementary measurements in O, and C,H, to previous work at FORTH

Planned secondments

e MPQ ==, Generation of intense UV few-cycle pulses using HHG in dense gas.
 Lund University ==, Study of non-linear XUV processes using HH.
 Amplitude Technologies ==, CEP stabilization of intense amplified laser pulses.

Planned outreach activities based on the Photonics Explorer Kit

o 2nd 4t 3nd Experimental High School of Heraklion visiting FORTH

This project has received funding from the European Union’s
Horizon 2020 research and innovation programme under the
Marie Sktodowska-Curie grant agreement No 641789
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