AbstractID: 9559 Title: Measurement of Neutron Spectrum and Ambient Dose Equivalent
around a Mini-Phantom at a Proton Therapy Facility

Purpose: To determire neutronspedtra and anbientdoseequivalentgH*(10)) for out-of-field andin-field-out-of-range locatiors
arounda mini-phantomirradiated by protonbeams

Method and Materials: A dual-activeion foil-basd BonnersphergBS) andBS extensionNBSE) systemwasusedto determnethe
neutron spectal fluence in conditionstypical for treatmenbf pediatricpaientswith protonbeamsProtonbeamswith nomind
erergesof 120MeV and 180MeV weremodukbted to generak in water 5.0-cm Spread-Out-Bragg-Peak (SOBB/5.5-cmrangeand
15.0cm SOBH15.5cmrange respetively. Brassaperturs wereplacedin the large snoutat the endof thetreatmennozzleto project
a5x5 cnt field at isocener. Lucite blocks with a crosssectionof 6x6 cn? and thicknesgsof 5.7 cm ard 14.7 cm wereus for the
120 and 180-MeV bean irradiatiors, respectiely. Neutron H*(10) wascalculatel usng thefluenceto-ambientdoseequivalent
coefficients from ICRU repot 57.

Results: The H*(10) was deteminedat threelocationsaroundthe mini-phantom 25 cm from theisocenteperpendiculato thebeam
axis(L1), 25 cmfrom theisocenteralong the axisdowngream (L3), and35.4cm from theisocenteralong45° downstrean{L2). The
H*(10) for the180-MeV irradiation were 6.89, 4.07, and4.60mSvGy atL1, L2, andL3, respectiely, and was6.18mSv/Gy at L1
whenthemini-phantomwas removed For the 120-MeV irradiation the H*(10) were1.21,0.774 and0.919mSv/Gy atL1, L2, and
L3, respectively, andwas 1.06 mSv/Gy at L lwhenthe mini-phantomwasremoved.

Conclusion: Theneutronsped¢rum neartheisocenér hasa two-peakstructre, with peaksnearl MeV for both energiesanda peak
near 110MeV for the 180-MeV andnear80 MeV for the120-MeV protonirradiations Neutonsbelow 100keV contiibute lessthan
2% of the ambientdos equivaknt.
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