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In neutron fields including neutron energies ab2@eMeV aconventional neutron dosimeter is
suitable for measurements of neutron personal dqaesalent,Hy,(10), over the whole energy range.

Therefore, for such fields an electronic neutrosicheter has been developed receatiyHelmholt:

Zentrum Minchen (HMGU). In general, neutron dosesneements performed with this dosimeter
neutron energies below 2 MeV show an accuracy oftiaB0%[1]. Here we report the use ofish
dosimeter at the CERN-EU high-energy ReferencedRIEERF) facility in Geneva, Stzerland. A
this facility the available neutron fields includeutrons with energies below, but also above 20 MeV

In the present paper, personal dose equivaldg(tlQ)) values obtained with the Ettronic neutro
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DOsimeter (ELDO) are compared to neutron personak cequivalentH,(10)) valuesobtained witl
the HMGU extended-range Bonner Sphere Spectronaatdrto reference values from FLUKMonte
Carlo simulations provided by CERR is shown that for continuous neutron spectréhase at CER
behind concrete shielding or secondary neutroma froasmic rays, the dosimeter resultssatisfactor

for radiation protection purposes. However, in nautfields including neutrons above about 7 MeV,
where the major neutron dose contribution is froentions between 10 keV and several MeV (
those at CERF behind iron shieldint)e doses provided by ELDO might be too small aane enus
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results obtained with both instruments are compéredeference
values provided by CERF, based on FLUKA Monte Canhoulations.

2. Materialsand Methods
2.1.CERN-EU High-Energy Reference Field (CERF) — Fagcili

The CERF facility was established in 1992, as altexf the 1990
recommendations of the International CommissionRatiological
Protection [2] to monitor the exposure of aircrevoni cosmic
radiation. The aim was to provide a neutron fieldhilgr to that
present at flight altitudes (10-15 km), for testdacalibration of
radiation detectors and dosimeters developed tdystine radiation
exposure for commercial flight routes. The radiatifteld at those
altitudes is characterized by various patrticleg.(eneutrons, photons,
protons, pions, muons, and electrons) with a wategye of energies.
The neutron radiation is of particular interestcdese it dominates

neutrons
be taken in interpreting the results.

2 High-energy neutrons fields are present in the lfEadtmosphere as 20
3 secondary particles produced by cosmic rays, bethiedshielding of 21
4 particle accelerators, and at ion therapy facditi€or example, at 22
5 flight altitudes or behind the shielding of particlccelerators about 50 23
6 % of neutron ambient dose equivaleti*(10)) originates from

7 neutrons with energies above 20 MeV. 24
8 Because of a lack of commercially available higbfgy neutron

9 individual dosimeters, an in-house electronic rmutrindividual

10 dosimeter was developed at Helmholtz Zentrum Ming¢MGU), 25
11 which is sensitive to neutrons from thermal enexgip to about 200 gg
12 MeV.

13 To test the electronic dosimeter in a well-knowghhéenergy neutron 28
14 field, a measurement campaign was performed aCERRN EU High 29
15 Energy Reference Field (CERF), in October 2015.sTfacility 30
16 provides a high-energy neutron field similar to ttlel secondary 31
17 cosmic ray neutrons (see chapter 2.1). To get geictformation 32
18 about the neutron fields, measurements with an riee® Range 33
19 Bonner Sphere Spectrometer (ERBSS) were also peefbr The gg
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aircrew exposure in terms d¢i*(10) and personal dose equivalent



Download English Version:

https://daneshyari.com/en/article/8249788

Download Persian Version:

https://daneshyari.com/article/8249788

Daneshyari.com


https://daneshyari.com/en/article/8249788
https://daneshyari.com/article/8249788
https://daneshyari.com

