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Abstrakt:

Plazmové zdroje rentgenového zareni generované pomoci femtosekundovych laserovych
impulzU pfedstavuji kompaktni alternativu k velkym synchrotronovym nebo FEL zafizenim. V
této disertacni praci bude vyuzit plazmovy zdroj zaloZzeny na interakci kHz femtosekundového
laseru s médénou paskou.

Hlavnim cilem prace je vyvoj a implementace experimentdlnich metod pro diagnostiku délky
rentgenového impulzu o délce jednotek az stovek femtosekund. Kli¢ovou soucasti bude vyvoj
pump-probe experimentdiniho usporaddani, které umoini casové rozliSené meéreni
rentgenového zareni. Prace se zprvu zaméfi na literarni reSersi, nasledovanou vybérem
vhodnych testovacich material(, kalibraci detekénich metod a optimalizaci casové
synchronizace mezi pump a probe impulzy.

Vysledky pfispéji ke zlepSeni charakterizace rentgenového zdroje a oteviou moznosti pro jeho
aplikaci v ultrarychlych spektroskopickych a zobrazovacich experimentech.
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Abstract:

Plasma X-ray sources (PXSs) generated by femtosecond laser pulses offer a compact alternative to
large-scale synchrotron and free-electron laser facilities. This dissertation will be centered around a
laser-driven PXS using a copper tape target operated at 1 kHz repetition rate.

The main objective of the work is to develop and implement experimental techniques for diagnosing
the pulse duration of X-ray radiation in the femtosecond to sub-picosecond range. A central part of
the research will be the development of a pump-probe experimental setup enabling time-resolved
measurements of X-ray pulses with sufficient resolution. The work will start with literature review,
followed by selection of suitable test materials, calibration of detection techniques, and optimization
of temporal synchronization between pump and probe pulses.

The results will enhance the characterization of the X-ray source and enable its use in ultrafast
spectroscopy and imaging applications.
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