
 
 

RADIATION DOSIMETRY AND ACCURACY OF LINEAR ACCELERATOR 
(LINAC) USING THERMOLUMINESCENT DOSIMETER (TLD) 

 
 
 
 
 

By 
 

Fatiya Nabila 
14310059 

 
 
 

A thesis submitted to the Faculty of 
 

LIFE SCIENCES AND TECHNOLOGY 
 
 
 
 

in partial fulfillment of the requirements 
for the  

BACHELOR’S DEGREE  
in 
 

BIOMEDICAL ENGINEERING 
 

 
 
 
 
 

 
 
 
 

SWISS GERMAN UNIVERSITY 
EduTown BSD City 

Tangerang 15339 
Indonesia 

 
 
 

August 2014 
 
 

Revision after the Thesis Defense on 19th July 2014 



RADIATION DOSIMETRY AND ACCURACY OF        Page 2 of 70 
LINEAR ACCELERATOR (LINAC) USING THERMOLUMINESCENT DOSIMETER (TLD) LINEAR ACCELERATOR (LINAC) USING THERMOLUMINESCENT DOSIMETER (TLD) 

 
   

  Fatiya Nabila 
 

STATEMENT BY THE AUTHOR 

 
 

I hereby declare that this submission is my own work and to the best of my 

knowledge, it contains no material previously published or written by another person, 

nor material which to a substantial extent has been accepted for the award of any other 

degree or diploma at any educational institution, except where due acknowledgement 

is made in the thesis. 

 

 
 
 
 
Fatiya Nabila 
_____________________________________________ 
Student 

  
 
 
 
 
 
Date 

 
 
Approved by: 
 
 
 
 
 
 
 
Muhammad Fathony, Ph.D. 
_____________________________________________ 
Thesis Advisor 

  
 
 
 
 
 
 
 
 
 
 
 
Date 

 
 
 
 
 
 
 
Irvan Kartawiria, M.Sc. 
_____________________________________________ 
Dean 

  
 
 
 
 
 
 
 
 
Date 



RADIATION DOSIMETRY AND ACCURACY OF        Page 3 of 70 
LINEAR ACCELERATOR (LINAC) USING THERMOLUMINESCENT DOSIMETER (TLD) LINEAR ACCELERATOR (LINAC) USING THERMOLUMINESCENT DOSIMETER (TLD) 

 
   

  Fatiya Nabila 
 

ABSTRACT 

 

RADIATION DOSIMETRY AND ACCURACY OF LINEAR ACCELERATOR 
(LINAC) USING THERMOLUMINESCENT DOSIMETER (TLD) 

 
 

By 
 

Fatiya Nabila 
Muhammad Fathony, PhD., Advisor 

 
 

SWISS GERMAN UNIVERSITY 
 

 
Linear accelerator (LINAC) is a device that accelerates charged particles to produce 

ionizing radiation to eliminate tumors. However, the surrounding healthy cells may 

also be irradiated. This study aimed to determine the radiation dose and accuracy of 

ionizing radiation produced by LINAC, and determine its distribution inside and 

outside of the targeted area. In this study, Varian Clinac iX D-2300 at MRCCC SHS 

was assessed. To measure the radiation dose, thermoluminescent dosimeter (TLD) 

chips were used. The TLD chips were fixed on several locations on the surface of a 

water equivalent solid phantom, placed at isocenter of the machine and exposed to 

6MV, 200MU photon beam, 15MV, 200MU photon beam and 6MeV, 200MU 

electron beam. In two examinations, the radiation dose was highest at isocenter. In all 

examinations, radiation dose was fairly distributed across the targeted area with some 

variations, and rapidly reduced at the edge. The outside of the targeted area received a 

significant amount of radiation dose ranging from 0.983 ± 0.092 Gy to 8.433 ± 0.448 

Gy for all examinations. This study concluded that the LINAC at MRCCC delivers a 

well-distributed radiation dose to the targeted area, but surrounding healthy cells are 

still prone to radiation risks.  

 

Keywords: linear accelerator, thermoluminescent dosimeter, water equivalent solid 

phantom, radiation dose distribution  
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