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Motivation

« Can we generate ion pulses of picosecond time resolution in the keV-range for
observation of ultra-short dynamics via pump-probe technique?

Characterization of fs photoionization laser
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« generation of ultra-short ion pulses: difficult task due to space-charge broadening and

PR _ _  nearly symmetrical laser spot profile with diameter < 10 um and Rayleigh range of z, = 300 ym
velocity distribution of ions at a given temperature

_ _ _ o - measured spot profile leads to a maximum peak intensity /, = 3.5%10"° W/em’
= supersonic gas expansion - control over number density and temperature distribution

L . . . . = Intensity allows in principle to create Ar®" with charge stateqg=1,..., 6
 characterization of such a supersonic gas expansion of Argon via Excimer laser

Characterization of buncher geometry with Argon Argon gas beam and sample measurements
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e charge state depends on the laser intensity, number of ions depends on number density

= control over charge state and ion number via gas beam pressure and laser intensity Goa|: ion source Wlth picosecond t|me resc)lution

Flight time focus and 180 ps ion pulses simulated pulse width for sub-Kelvin
starting velocity distribution

fliaht time vs. laser position pulse shape
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 shortest pulse duration yields a FWHM of 180 ps for the Ar pulse of the backfilled gas  reduction of thermal velocity distribution allows to further compress ion pulses within buncher
« flight time as a function of laser position matches the theoretically expected behaviour « detection of ultrashort ion pulses possible via thin graphene target as electron emitter

= allows to extract distances d,, d, and z, in geometric arrangement = combination of ion buncher with ultracold molecular beam leads to picosecond ion source!
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