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INTRODUUION

The decommissioningpf a proton therapy facilty is chalenging dueto neutron-induced ac Ya'Y } v
of the faclity shidding, structure, and equipment. Ac YaY }\s causedby a series of nudear
r Y }athat produce radioac Yer isotopes with half-lives ranging from hours to mary years.
Longlived isotopes, suchas'>Al, 133Ba,134Cs,°Cq and%°Na,commonly present in concrete, are
% EaflypproblemaY because, in ad ]Y }vo their long half-life, they require very low
Cleaancelndex (Q) to qualifyas nonnudear wage.

AlIM

To review the neutron shielding a@nuaY }vchamaderisYs of \eriSheld, a high-density
engneered shidding material Then, to explore the extent of neutron ac YaY } vfor these
moduleswhenmadewith di Herent pr} %o } (E Yft eement, reduced to jus 2%

METHODS (a)

Reviewof VeriShield@&Neutron © v}y

We have studied morethanahalf dozen ] +eent Veritas

shidding materials u Yizing a thin, copper target as a

source of neutrons as it was bombardel by 230 MeV

protons. A WENDI neutron detector, operated In

integ & VY Ymode, was shidded from 5 sides by a (b) (c)
specially construwcted, shidded cave with one side open

to detect neutrons from the sourceat a set angleasthey

passel throughthe shieldingstack Someof the materiak

In the study featured both high-density elements In

comb]v Y Jwith special addi Yes dedgned to increase

their © vp Y }8ciency. (d)

AddressingProton Thempy’'s Neutron  Yv Y } ¥ssue
In order to minimizethe proton therapys neutronac YA Y }v
ISSLe, we experimented with two approadies.

() E g new gen & Y pivVeridield that uses low Figure 1: (a) Sktch of test sa-up, (b)

cement content and oS (E vbiMdig agerns. signaure of clinial proton beam on a

. : 0 — : : coppe target, (c) Neutron detector shieldel
(i) Expbringthe %o (E aliyoof the company’ssacri . Jalayer ¢ hourdng neutrons on vault's walls, (d)

conaept to increasethe longevity of proton therapyfaciliY .o  Typical structure of \eriShidd®barrier

REULOS

Verishield ShieldingCompared to Concete

The experimental resuts, suppated by Monte Carlocalcula Y }s;
as illugrated in Fig 2a, 2b, 2c, and 2d, show that the VeriSheld
barrier has a higher cumula Ye shidding e 8ciency compared to
concrete. This cumulaYe e 8 iengy, along with the shidding
depth increasesasthe proton beamenergy (i.e., neutron energy)
Increases Per Figue 2d, Onecan seethat for a 230 MeV clinical
proton beam one would need 6.4 feet of \VeriSheld V300 to
reduce the neutron dosedown to 0.01%compared to 10.7 feet of Fig 2a: AngulardisS E ] mafoemi @d neutron

concrete. Thus a savings of about 40%of spa® would otherwise

be covered by massooncrete if used for the shidding. 100 o Concrete - 120 Mev

\eriShieldand Neutron  YaY }v

A new genera Y } wf VeriShidd using an alterna¥re binding agent
with minimal content of cement, only 3% (77% lessthan in the
current VeriSheld has been developed Fig 3a shows a few
samples with cement content varyingfrom 5%down to 0% With
these new modules, the longterm ac YaYon problem is .
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Yally nonexigernt. Fig 2c: Experimenal results for variousbeamenerges

Monte Carb ac Ya Y } wudieshave been conducted on VeriSheld
modules and concrete. The preliminary resuts, in Fig 3b, show

similar neutron Y&y } vo concrete, but with two advantages

« The curent \eriSheld has the advantage to be used as a
 (Eidldayer asit is a dry build that enaldes barriers to be

sele Yelyremovedandreplaced

« Thenew \eriSheld module presents the promise of reduced
longterm Y A Yi}sues. ] Y }al studies are warranted.

Fig 3a: condstengy of VeriSheld sanplesmade with low
conens$ E Yo} eemert and alterna Ye binding agent
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Fig 2d: Average Neutron shielding power of
VeriSheld at 230MeV clinical proton beam
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Fig 3b: Projected Coding Y u from Neutron Y A o

CGONCUSIONS

\eriShidd is a meansto save spaceand Y u when designinga proton therapy faciliy asit o Hers a higherdegree of
shieldig e8 ] v @gpind neutrons. In contrad to massconcrete, it allows for be @r managment of neutron

Y& Yon as it can be usedas a shielling «

C

= ].ldyeo Anew prosp  Ye genera Yo of VeriShield which uses an

alternaYe bindingagent to cemert islikely to improve its actualperformanceand suitability for proton therapy.
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