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ABSTRACT

Space radiation can affect performance of electronic components during a satellite’s mission. In order to ensure reliable performance, these components must be tested under some types of the radiation. METU
Defocusing Beam Line (METU-DBL) project aims to perform Single Event Effect (SEE) tests for space, HiLumi LHC, nuclear and other applications. ESA ESCC No0.25100 Standard Single Event Effect Test Method and
Guidelines is considered for these SEE tests. Turkish Atomic Energy Authority (TAEA) has a cyclotron which can accelerate protons up to 30 MeV kinetic energy at the Proton Accelerator Facility (PAF) mainly for
radioisotope production and for R&D purposes. According to the standard, the proton beam kinetic energy must be between 20MeV and 200MeV. While the proton energy is suitable for SEE tests, the beam size
must be 15.40 cm x 21.55 cm and the flux must be between 10° p/cm?/s to at least 108 p/cm?/s according to the standard. The beam size at the entrance of the R&D room is mm-sized and the current is variable
between 10pA and 1.2mA. Therefore, a defocusing beam line has been designed to enlarge the beam size and reduce the flux. The beam line has three quadrupole magnets to enlarge the beam size and collimators
and scattering foils are used for flux reduction.

Radiation Effects and Standards

ESA-SCC No0.25100 Standard Single Event Effects Test
o Method and Guidelines [1]
Total lonizing Dose  +  proton kinetic energy: between 20 MeV and 200 MeV.

Radiation Effects —_____,Displacement Damage® Proton flux: ranging from 10° p/cm?/s to at least 10° p/cm?/s
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TAEK SANAEM Proton Accelerator Facility [2 . : o
v (2] METU-DBL Project Test and measurement table

. Inaugurated in May 2012 .
& Y Beam size 2 must be enlarged: 3 quadrupole

. Purpose: radioisotope production
and also has a room for R&D purposes magnets
«  Accelerator: Cyclone30 Proton flux = must be reduced: 2 scattering
* Protonkinetic energy: variable, foils and 3 collimators Detectors for The Flux and Uniformity Measurement

15 MeV - 30 MeV

Total cooling power: 50kW
. Beam current: 0.1pA - 1.2 mA

Vacuum inside beam pipe < 10 torr
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h - . Preliminary tests > v Preliminary tests were performed with
l ¢ S”icon baSEd phOtOdiOdeS SE—— 0.1uA proton beam current
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= ollimator . .
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15t itanium foil 214 titanium foil d M * Composite materials v’ Secondary dose is monitored constantly
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svii&mg Thickness=50um Thickness=50um Jua?j?gpze ’ ?::g:;?de Titanium vagjum window Bulk mbEtaIIIC glasses o Neutron dose < 0.82+0.02 mSv
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magne To reach 101 p/cm2 with 108 p/cmz/s - 17 minutes magnets o Electron + photon dose <6.64+0.30 mSv
To reach 10%3 p/cm? with 2x10° p/cm?/s : 1.4 hours
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