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Abstract

The aim of this research was to develop laser QA tools for a linear accelerator. Easily
set up and reducing QA time consumed but still have acceptable accuracy and
reproducibility were goals of this research.

Developed laser QA tools designed were divided into 2 components as balancing
bases and testing parts. Then they were printed as 3D objects by 3D printing with PLA and
ABS filaments. Their size was measured. Slop compensation, set up accuracy, reproducibility,
and efficiency were evaluated through CBCT by using Elekta versa HD linear accelerator with
Hexapod 6D couch. Developed laser QA tools were non-significantly slop compensable
however they were able to reduce testing part rotation set up on 2 degrees of couch slop to
less than 0.0015 degrees. They were set up reproducibility with 0,3 of S.D, for all directions
and highly set up accuracy with error less than 0.5 mm. while set up time consumed was
41.23 seconds, approximately.

Developed laser QA tools were set up time consume efficiently. however, its slope
compensable hasn't succeeded significantly. While accuracy and reproducibility were
acceptable,
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Tiertime

6.niAdaMineadas

6.4 quUnsadaruANAIANITLLLALTRT

funsoluas mﬂuﬂmmmqmuﬂmm'mnummml,mﬂqqﬁmmwuumaL'n'amavmuuuq
Isocenter -umtmmmﬂqmﬂnummmuwuluﬁqauuwmuiu Tmuuammnunmmnmanu
'aﬂn‘lﬂmufmqﬂrmﬂumﬂmqu mmmnLmu'lnmuqmmm@ﬂﬂuammwtﬂ?m LNBYNIA
l‘uﬂ?"muﬁu 1 Andiat (Multi-purpose QC Device)

6.4.1 mmmmqﬂnmmuquqmmwemuLm‘m?ﬁﬂmnglumuﬁﬁ’ﬂ
- Ivan A. Brezovich WazStephen jOI‘dan (2550) Visenuuugiinsaldoalunisin Russofly

finsmusaddnnd s Iaeiinistinszanifleasfionusaaiges Faunisanginsalfanan 15



mLmﬁqamnanmqmwuwmma‘@qLﬁ‘aﬂqmﬁLm,ﬂsu'l.mwimﬂmunu‘r{uuaﬁmhsvmum
u,ﬂ.,‘fnmnuuﬂmuummuﬂ?m”mu mfaﬂﬁﬂﬁLﬂLﬂnﬂsmﬂ?zmmqﬂnmmnmqmmﬂsf-'-:”
azveundulldetasidasiaued (Laser aperture) 18autasLidasiaises wnsumiaitouus
raaatrafligniies fuiiazfeunduazlidauiunazisniidacildenaisafliotag
wam(Brezovich & Jordan, 2007)

H [ 4 L] 1 G'A -
N 8 mwﬂﬂﬂ?mm?‘maﬂumwuqmt'nﬂmqn*ﬂﬂmmﬂmﬂ Ivan A. Brezovich WazStephen
jordan (2550)(Brezovich & Jordan, 2007)

mnmammmmuqﬂnmim"qn@hommsmw’l’iﬁeﬁ'1u,uﬂq‘o;mquﬁnmqmwuuéommm%a
\Faaynia ataegnding(Acouracy) kashinladiadeanaliT aaangiunsalunisnaga
(Reproducibility) uetinlsimnginsaifsnanafinigidesaesnszaniasesdunisnsoagen
wafinanmstanaisah esinsduaiibimnrandeihE fufiesensdvesiy
1 fifimsiinsaiaireifasiuanuguunnsnaty Fafuqunsafisivanzandunistieniy
anmmavineusis figunand 1 Fusnir i uiudeanefdiu | 1ot

- Ui-Jung Hwang wazAnz (2559) 'lﬁmmmuqﬂnmmuquqmmwuuuLm'nﬂﬂ?immw
# o Tnefdnwodlunssgnunddauns 30 x 30 x 30 anunAfisuRLNms (cm )ﬂﬁ"‘ﬂﬂﬁﬂ‘)ﬂ‘)ﬂﬁﬂ
Wunsulanzinugiu 1wy wazukunatafnezasanla 5 e ynuduasiingdidu Crosshair
(CHL) %32 muummmLﬁmﬁummnwhmmnmmmml,mm BN LUAUALULAZ IR
Kauanefidulany wazuenanidaiifotia 2 fa Avadudas dvildfdusatelasiin
(Radiochromic film) mﬂluqﬂmmmanmq elimumbqaguinananismuioaediXed
(Radiation isocenter) mmﬂ?ﬂﬂLiaﬂun’mm‘m‘:ﬁn'}‘mﬂﬂn’mmmﬁ ?qwmﬂwmmmmum
mewmmamvnuLmanmmmuummma&‘u.a.,qﬂmnm Fundiaeiinaualuaiidei domin
ANNGNADY mmmmm1ums~m*mua.,ﬂmuL‘%Qtuamwnmﬁmmu wananiinszuaunng
mmmuﬂlummqﬂum’luim&’uuﬂnszwumnmﬂuﬂmmma‘auﬂummmmqmﬂqmﬂ v
WNuY3 unasnulinuas uazaanauaf iusiuHwang et al., 2016)



Top plate

-Side plate

Front

il e Mwhnuusesgunsaidasuminaited: (a) uuudgunsaiiasumbaagaiusy
(b) siltharesgunsaidasiwminateifawetudeasloeHwang et al., 2016)
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2. meaFraaTasiiedldlunuide
2.1. masanuuuguUnsadasuguAnn e luliasane g
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- @9u§MU ATRIUIAUIENA0L 15 X 15 AININANRNST WALEY sz 5 uRtuns &
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ﬂ?zu“iuﬁfnuqnﬁmmmm?ﬁuﬁmuﬁﬁ'l‘ﬁﬁmﬂﬂﬁuﬁﬁ'mﬁﬁmﬁ’mﬂqmmjﬂue:ﬂ:
Faaine annbsgenanasineilifuacunidete Tandalususie " 129qunsindaRnn



13

mqﬁu Lwa'l,u:JuiﬁmﬂnmmnmammﬁLﬂu‘lﬂmumﬂmmu'lq iquwﬂm‘aﬂmuauqalume
finds Tneflanumaaieubifiu £1 fedins

3.1.2 Ussfiuanaaunsalunsraeiug
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