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Background CERN accelerator component

. Rad|§t|on technology developmgnt ar.1d its applications bring new +  Engine for precise positioning of dipole magnets in Super Simulation of operating radiation environment:
requirements on related electronic devices. LHC accelerator in CERN Stray radiation fields are created at high-energy particle accelerators by the
 The study of radiation effect on electronic devices is important for e Made in ZTS VVU KOSICE Ltd., SK intentional interaction of the accelerated beam with targets, beam dumps,
increasing their lifetime and the reliability of the whole technology, * Tested by PC controlled tester at ZTS VVU KOSICE Ltd. SK coIIir;:ators and by unintentional beam losses on structural components of the
machine.

when used in radiation harsh environment like space, large
accelerators, nuclear reactors etc.
* We have studied the effect of the X-rays and the high energy
electrons on lifetime of devices used in radiation extreme conditions:
 the CERN accelerator component (by electrons)
 the semiconductor devices for the first Slovak satellite (by X-
rays)
e the semiconductor detectors for radiation imaging and
dosimetry (by electrons )

At electron accelerators (UCEA), the most important secondary radiation is
bremsstrahlung photons and high-energy electrons produced in electromagnetic
cascades.

At proton accelerators (CERN), interaction of the beam with materials generates a
hadron cascade containing neutrons, charged hadrons, muons, photons and
electrons. Dominant are neutrons.

Simulation of secondary particles of 250 MeV protons at various depths of concrete shield
impinging on an iron target thicker than the proton range (A) and neutron energy distributions
in iron after various concrete thicknesses penetration (B):
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Homogeneity of irradiating field. Electronic devices for satellite power
supply mounted on PCB ( Printed Circuit
Board) with ionizing chamber on the

Linear electron accelerator UELR 5-1S

*¢* Producer NIIEFA, St. Petersburg right
s Maximum beam power 1 kW 7.1.2016: presentation of final skCUBE . SkCUBE with power source board. .
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\| GaAs detectors of ionizing radiation Irradiation:
e Made by Slovak Academy of Sciences in By 5 MeV electrons, Beam repetition rate 10 Hz, scanning width 40 cm, steady mode, Doses obtained in 12 steps
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e The semiconductor detectors were irradiated up to 120 kGy of electrons T 20 40 60 80 100 20 40 60 80 100 Dose (kGy) Dose (kGy)
i i i i initial i i o Channel Channel Detector charge collection Gradual degradation of relative energy
preserving the functionality with initial improvement of energy resolution
O e [y g e S SI GaAs D_ETFCTQRS for digital Detector ability to measure spectra efficiency (CCE) systematically resolution (FWHM) with accumulative dose
y 8 : radiation imaging after radiation degradation. decreases with applied dose. in the range of doses of 24 up to 120 kGy.




