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Fig.: Working principle of TNSA with foil targets.
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Fig.: Working principle of TNSA with foil targets.

e Electrons can leave the interaction zone along the foil’s rear side.
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Fig.: Working principle of TNSA with droplet targets.

plasma evolution shadowgraphy around n droplets Introduction



Motivation g ‘ * IOQJENA

Friedrich-Schiller-Universitat

b) c)
27
X
5
© A®4
oY

Fig.: Working principle of TNSA with droplet targets.

e limited spatial extension

@ cheap and high repetition rate
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PBrewst = 55.5° at 800 nm

Bandpass: 800 nm, 40 nm (FWHM)
Coronagraph
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polarization filter

\

PBrewst = 55.5° at 800 nm

+— spectral filter

Bandpass: 800 nm, 40 nm (FWHM)
Coronagraph

r spatial filter
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7=3-20ps Vtront = (1.27 £0.06) um/ps,  Vrear = (0.77 £ 0.05) pm/ps
T=80-190ps Vgont = (0.09£0.03)pum/ps, Vrear = (0.22 £ 0.05) um/ps.
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7=3-20ps Vtront = (1.27 £0.06) um/ps,  Vrear = (0.77 £ 0.05) pm/ps
T=80-190ps Vgont = (0.09£0.03)pum/ps, Vrear = (0.22 £ 0.05) um/ps.

Table: Comparison of shadowgraphy plasma expansion experiments with targets
for different peak intensities.

experiment target intensity A Vtront
Becker etal.!  H,O droplets 10'W/cm?  800nm  0.38pum/ps
Beyer etal. H,O droplets 4-10'W/cm? 1030nm  1.3pm/ps

Bernertetal.? hydrogenjet 5-10°!W/cm? 800nm  23um/ps

1 “Becker, G.A., Schwab, M.B., Lotzsch, R. et al. Sci Rep 9, 17169 (2019)”
2 “Bernert, C., Assenbaum, S., Brack, FE. et al. Sci Rep 12, 7287 (2022)”
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Summary

e water-based microdroplet experiment to study the temporal evolution
of the plasma up to +258 ps using shadowgraphy

@ Successful suppression of the plasma emission

e Estimation of the expansion velocity + ion sound speed

Outlook

e Investigation of different target materials e. g. ethylene glycol
@ build a “one-shot” setup using chirped pulse probing

@ experiment with a higher laser energy

plasma evolution shadowgraphy around micro-droplets Summary
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