ISSRNS 2014: Abstracts / Synchrotron Radiation in Natural Science Vol. 13, No. 1-2 (2014)

Generation of X-ray radiation
with a femtosecond laser system
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Generation of X-ray radiation from a plasma
produced as a result of interaction of femtosecond laser
pulses with a solid target is presented. The laser pulses of
16fs time-duration and energy about 50mJ were created
at 10Hz repetition rate with a femtosecond high-power
(10TW) laser system developed recently at the Institute
of Physical Chemistry PAS [1]. The laser system is based
on the Noncollinear Optical Parametric Chirped Pulse
Amplifier (NOPCPA) approach [2].

The laser pulses have been focused with a spherical
lens (f = 50mm) on a solid target in a form of a metal
plate. The lens and the target were mounted inside a
vacuum chamber using translation and rotation stages.
The translation stage made possible to change position of
the target in respect to the laser focus and the rotation
stage allowed irradiating previously undamaged surface
of the target.

X-ray emission has been detected for the first time
using a scintillator (P43) combined with a CCD camera.
The preliminary spectral measurements performed for
different target materials (Cu, Al) using the absorption
filters technique confirmed that X-ray pulses were
produced as a result of femtosecond K, X-ray generation
process [3, 4]. Intensity of X-rays strongly depended on
the polarization of laser radiation. The new source can be
used in fast X-ray diffraction studies and pulsed micro-
radiography.
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Status and solutions for the Solaris
control system
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The Solaris control system has been designed and is
in the implementation phase, now. Final development in
the field of IT and control systems for the light source is
now ongoing.

Control system implementation is based on several
collaborations with other institutes supporting Solaris
with both technological solutions and work. Among
them, there are the MAX 1V, the Elettra and the project
PLGrid Plus. Some of implementation tasks are
outsourced to companies having related experience. The
main one are for PLC systems fabrication and for control
system software and hardware integration.

The key choices are the TANGO CS for hardware
integration, the Sardana software for experiments’
control and the IcePAP system for motorization. Timing
system will be built using hardware provided by Micro
Research Finland, so called MRF system.

Implementation strategy and status along with
technological choices and their impact for future facility
operation will be presented.
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