Introduction

Brass = most common materials used for aperures for
profon erapy becauss Bmass |5 easy o machine and has
reazonable siopping power: Sianless siesl |5 Rexpensive
compansd wih Brass and Faed fo machine. A hybird
Brassisiainkess sieel (55) aperire ifigure 1) design oould
reduce proton thempy oosts without aberaSion 1o the
curent ireaimend planning and A procedure. This project
ks B0 evaluate sulabity of hybrid bassistainiess steel (58]
aperiune design.

Hypothesis

The apsrur= function Is bo shape S Inooming proton
bzam in BE\. 5o aperture should compieialy Siop proton
beam cutside BEV with enough safsty margin. The
thickress o Siop 235 Me'' profons Is 65 mim for Srazs and
&3 mem for IFon. The showt design of proton system with
Erazs aperure should be encugh fo compieiedy stop proton
DEam wien siainiess. shesd aperiure ks used.

The: domimant SOUCE of neutnon dose Is genemabed fom
fthe pafient speciic aperiure. The aperture-produced
neutron doses fom ron and SMicke], which ane ow majsr
components of stainkess sheel, are Riie less then Brass (]
55 aperture will mod Imtroduce more neEuiron dose
assochaled second-cancer isks compared with Bass.
Fafent speciic apertune beoomes mdicactve due o
proben intreducing Isctopes. Residual actvabion of the
aperture should decay within background activation befors
disposais Arcomding i oSt secion messurementfor
proten-nduced resclions [2-3], proon-nduced resdual
acfivaion of 55 aperture should similar or l2ss than Shat of
Erazs apsrune.

Aperiure thickness will afect e Bieml penumbn. Hybrd
aperiure shouid not adverssty affed e aiemal peramibm.

Method

Slopping power rafio of 3 standard £5 (35308 was
caiculated and measured using an IBA PT sysiem. Profon
beams at difsrent proken =negles were penetats sold 55
aperiure. Water equiakent mng= (WER] of proion beams
was from 9 cm o 27omL Paralie| plane chamber [PPCOS)
was wifllzed o defect the ouwipet of proon e after the:
apermres. The eacage 3ftertes 100 55 apertures e
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iy avallabie proton enegy (32 on WER) was also
rezasuned.

Profor-induced residual redonuciides of Brass and 55
apertures after 10 GGE dose wens mondiored for one week
Fobenbal mnge difersnces in S5bmass nberface negions of
e hybirid design were InvesSgaied using ESTZ im.

Results

The beam range mis for each aperiure shb thickness
wene determminzd and shown at Figune 2.

The Inzar shopping power ratio for 52304 and brass wens
caicuiated fo be 545 amd 551 respecively. Measued
siopping power ralos of 55 and brass wene 538 and 5.56
respecively, agresing io Sl caiculats vales o within
1.5% and 1%.

1Bcm 55 aperurs (325 cm) was waisr egubalent i 151
Cm covrEsponding o 4om safety margin. One and teo
25cm 55 aperures {2 25 o) wene waker equivaient o
1.2 cm and 22 8 om coresponding o 3. 2cm and 2.9 cm
sakiy margin.
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Leakage after two 15cm 55 aperiures for max avalable
PRodon ENengy Wak skt 1.68%. Beam range imis of
brass aperiure siabs wsed Jt cur instiution, with safety
mangin alowances for materal compositon and defvered
beam ange unoerianbes, may Sersfone be applsd
direcly o 55 aperune siabs.

Aperune thickness wil afisct fhe teral penumbra. Hybrid
apartre should ot adversely a%sctthe lateral penumbra.
Flim dosimetry (Sigare 3) ieveals no disosmibie mngs

variations across the S5Trass neerface ragions (Figune 45
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Frodon actvation of 55 produces shorisr haf-ife adio
Escfopees. Mexsunements of 55 and brass activation decay
charscterishics (Tabée 1 & 2 show at 55 acivalion
decays at a faster rmie Fan brass, Ferefons reguiing o
changes In radiadon probection requinements on mabsrial
disposals.
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Conclusicns

The mybrid brass’S5S aperuns design ks suitsbie for cinical
use in replace the Ourent brass aperhares for all
freaiments except those using madmum beam

ranges. Existing aperure disposal procedunes 1o sabsty
radiation proteciion mandaies apply adequaisly fo these
apertunes.
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