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Charakterizace fokusovanych svazkii laseri na volnych
elektronech z jejich otiskii v pevnych teréich

V uplynulych letech doslo ve fyzice interakce rentgenového laserového zatreni s hmotou k nebyvalému pokroku,
za coz védeckd komunita vdé¢i novym intenzivnim zdrojum rentgenového zafeni. Rychly vyvoj na poli
rentgenového laserovani vSak klade stale vétsi pozadavky na diagnostiku rentgenovych fotonovych svazki,
jejichz parametry neustadle rostou. Jednu z velkych vyzev predstavuje pfesna prostorova charakterizace
fokusovanych laserovych poli. V disledku vysokych intenzit zafeni v ohniscich o velikosti okolo jednoho
mikrometru jsou na diagnostické metody kladeny naroky vysoké radiacni odolnosti, vysokého prostorového
témto pozadavkim vyhovuji, jelikoz prostorové parametry svazku se odvozuji pravé z poskozeni povrchu
vhodného pevnolatkového terce. Napiiklad metoda fluenéniho skenu [1] umozZiuje charakterizovat pfi¢ny profil
intenzity a rozd&leni hustoty energie ve fokusovaném negaussovském svazku z jeho ablacnich otiskd ve
vhodném materidlu. Znalost profilu hustoty energie je velmi dilezitd pii interakénich experimentech laser-
hmota, jelikoz laserovy svazek je nutné povazovat za nedilnou soucést procesu interakce. Obzvlasté v oblasti
fyziky vysokych hustot energie mohou byt vysledky méfeni nelinearnich d&jii vyznamné ovlivnény profilem
svazku. Novym pfistupem k méfeni prostorovych vlastnosti svazkli je metoda desorpcnich otiski, ktera
umoziuje charakterizovat nejen profil intenzity svazku, ale i jeho vinoplochu a p#i¢nou koherenci [2]. Tato
prednaska bude vénovana nejen piehledu metod abla¢nich a desorpénich otiskd, ale i jejich praktickému vyuziti
v redlnych experimentech. Bude téZ predstaveno technické feSeni, které umozni vyuziti téchto metod in-situ
V realném Case.

Semindi probéhne v anglickém jazyce. RNDr. Michael Prouza, Ph.D.
feditel
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Characterization of focused free-electron laser beams
using their imprints in solid materials

An unflagging development of novel X-ray laser sources has stimulated a continuous growth in the X-ray
scientific community and in new types of scientific endeavours. Unprecedented progress in X-ray lasing and
improvement of all observed laser beam parameters brings ever higher requirements on laser field diagnostics.
One of the most challenging issues is a rigorous spatial characterization of focused X-ray laser beams. Owing to
excessive radiation intensities and (sub)micron focus sizes, radiation damage, linear response and sufficient
resolution power of the sensing element are important problems to be addressed. Advanced methods of ablation
and desorption imprints represent a promising way towards solution of these issues since the radiation damage is
no longer considered as an unwanted effect but rather as a means of measurement. Up to now, a versatile
ensemble of tools, exploiting ablation and desorption in various materials, was developed. The method of
fluence scan [1] makes it possible to characterize the transverse intensity profile and energy density distribution
of a focused non-Gaussian beam from its ablative imprints in a suitable material. This is of very high importance
for laser-matter interaction experiments since the beam represents an inseparable part of the interaction process.
Especially in high-energy density physics the measurements of nonlinear phenomena can be significantly
distorted by the beam profile. Moreover, recent developments in desorption imprinting brought a possibility to
retrieve the wavefront and transverse coherence of a focused X-ray laser beam [2]. In this talk, an overview of
imprinting techniques and their practical use in real experiments will be given. A possible way towards direct,
in-situ and nearly real-time application of imprinting methods will be introduced and described.

The colloquium will be held in English. RNDr. Michael Prouza, Ph.D.

Director



