Photoionized plasmas induced using EUV sources driven
by nanosecond laser pulses

A. Bartnik, W. Skrzeczanowski, P. Wachulak, |. Saber, H. Fiedorowicz,
T. Fok, .. Wegrzynski

Institute of Optoelectronics, Military University of Technology,
Kaliskiego 2, 00-908 Warsaw, Poland



Motivations

Our main activity:
 development of laser-plasma soft X-ray and extreme ultraviolet sources
 research on interaction of intense SXR and EUV pulses with solids or gases
Our research interests:
« EUV and SXR imaging
* radiobiology
» micromachining and surface modification of polymers
* photoionization experiments
- laboratory astrochemistry (planetary atmospheres)
- laboratory astrophysics
- warm dense matter

- EUV + plasma surface treatment



Introduction - laboratory astrophysics

Photoionized plasmas — experiments using High Energy Density facilities (HED)
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Introduction - laboratory astrochemistry
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Introduction - photoionized plasma for surface treatment

Photoionized plasma created using laser — produced plasma EUV source
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Laser produced plasma EUV source: 0.8 J/ 4 ns laser
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Laser-plasma produced EUV source: 10 J/ 10 ns laser system
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EUV induced photoionized plasma: Xe |l, Kr Il inner shell emission
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EUV induced photoionized plasma: Xe, Kr EUV spectra
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EUV induced photoionized plasma: Xe, Kr; UV/VIS spectra

intensity (arb. units)
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EUV induced photoionized plasmas: T, and n, estimation
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EUV induced photoionized plasmas: Ne and molecular gases
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N, — optical spectra

Photoionized plasma created in nitrogen. 1 min./10 Hz exposure
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N, — optical spectra
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N, — optical spectra
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Summary

* photoionization experiments using the LPP EUV sources were
demonstrated

* inner shell processes were described and their influence on plasma
formation was indicated

« examples of spectra originating from photoionized plasmas induced
In atomic and molecular gases were shown

 from EUV and UV/Vis specitra strong contribution of molecular
processes in photoionized plasmas was indicated

« electron and ion temperatures from emission spectra were
estimated
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