Fast neutron dose response of a commercial polycarbonate
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Few Brazilian workers that are exposed io neutron sources are monitered to fast
neutrons dus to the costs of detectors’ materia’s that are imporied. To solve this
problem the Radiation Metrclogy Cenfer (CRM) of IPEM is studying a commerzial
polycarbonate produced in Brazil to replace the wel-known neutron defecior
materials as Makrofol and CR-22 on Sclid State Muclear Track Detection
{SSNTD) . This technigue is based on the damage {fracks) registration of charged
particles produced by the mteraction of neutrons with carbon and oeygen atoms of
some digleciric materia’s. The tracks are revealed and amplified fl:-r ms.uallza‘tun in
an optic mizroscope through a technique knows as chemical etching ™

The dosimefer protoiype s compesed of a 30x 10 x 1,5 mm® palycarhcnam
samiple placed between twie acrylic plates 2 mm thick. These acrylic plates confribute
iz shigld the polycarbonate 1o alpha partcle that affects the response.

The prototypes were iradiated at the Meutrons Laboratory of the Mational
Laboratory of lonizing Radiation Metrology (LMLNMSED) with an isctropic “'&mBe
sgurce, in ar, on an 120 slab phantom. To siudy the dose response groups of fve
prototypes were iradiated with Hp{10) from 0.5 mSv to 20 mEV with nomal
ncidence and fo invesfigate the angular incidence effect groups of two prototypes
were irradiated with Hp(10) 2 mSv with incidence angles of 15°, 45°, 60° and 75,

The detectors were revealed by chemical etching with the solution PEW-4D [15%
KOH, 45% HzD, 40% CyHeOH) during 3 hours. The track density of the detemnr
surface is determined by the average of track counting of five fields {20 % 0,1 mm®).

The track response to eguwvalent dose Hp{iD) shown a good agreement with

near fit in the studied mterval. The track density strongly decreases for incidence
angles higher than 45° In spide of presentng & linear behavier for personal
daosimetry, the polycarbonate response should be correct for directions) dependence.
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