1. Introduction
A linear particle accelerator have many applications: they generate X-rays and high-energy electrons for medicinal purposes in radiation therapy, serve as particle injectors for higher-energy accelerators, and are used directly to achieve the highest kinetic energy for light particles (electrons and positrons) for particle physics.  

Linear particle accelerator (often shortened to linac) is a type of particle accelerator that greatly increases the kinetic energy of charged subatomic particles or ions by subjecting the charged particles to a series of oscillating electric potentials along a linear beamline. [1]
Today, LINACs are used all over the world and they are one of the primary methods for healing patients from cancer diseases. They are getting more precise and focused only on contaminated tissue so the patients are getting more radiation on contaminated tissue and less on healthy tissue but with bigger power. [2]

A linear accelerator (LINAC) is the device most commonly used for external beam radiation treatments for patients with cancer. The linear accelerator is used to treat all parts/organs of the body. It delivers high-energy x-rays or electrons to the region of the patient's tumor. These treatments can be designed in such a way that they destroy the cancer cells while sparing the surrounding normal tissue. The LINAC is used to treat all body sites. [3]
For the production of a clinical 15 MV photon beam, the design of accelerator head assembly will be optimized using Monte Carlo based FLUKA code [4], developed at CERN. The accelerator head assembly consists of e-( target, flattening filter, primary collimator and an adjustable rectangular secondary collimator. Accelerators used for medical radiation therapy generate continuous energy gamma rays called bremsstrahlung radiations by impinging high energy electrons on high Z materials. The electron accelerators operating above 10 MeV can result in the production of neutrons, mainly due to photo nuclear reaction ((,n) induced by high energy photons in the accelerator head materials. These neutrons contaminate the therapeutic beam and give a non negligible contribution to patient dose. The gamma dose and neutron dose equivalent at the patient plane will be obtained at different field sizes and maximum neutron dose equivalent observed near the central axis.
The MeV energy Bremsstrahlung produced by medical accelerators is a common form of treatment modality for malignant tumors that occur at depth below the skin surface. The linear accelerator (linac) is a primary tool in external beam radiotherapy, which generates continuous energy gamma rays called Bremsstrahlung (BR) by impinging electrons on high Z material (e–( target). The clinically applicable photon beam is produced in an e–( target, flattened with a flattening filter, collimates in primary collimator and beam shaping using secondary collimator. The main challenge while using such clinical photon beam in tumor treatment is the application of high doses to the tumorous body regions by simultaneous sparing of the healthy tissues. Dual transmission ionization chambers are used for monitoring the photon radiation beam output as well as the radial and transverse beam flatness. Also, this helps to get an exact idea of dose delivered to the patient. [5]
Photon beams with energies higher than 10 MeV are preferred, if doses should be delivered to larger depths (e.g. for the treatment of prostate cancer) and to enhance the skin sparing. In this research work, the objective is to design the accelerator head assembly consisting of e–( target, primary collimator, secondary collimator (X and Y jaws) and flattening filter for 15 MeV medical linac For this work, FLUKA simulations has been carried out to evaluate the photoneutron yield and spectra produced through the accelerator head assembly of 15 MeV medical linac as a function of the radiation field size can be estimated by using FLUKA code simulations. [6]
2. Statement of Problem 

Mon Carlo simulations for DESIGN OF  ACCELERATOR HEAD ASSEMBLY FOR 15 mEv MEDICAL linac

For the production of a clinical 15 MV photon beam, the design of accelerator head assembly will be optimized using Monte Carlo based FLUKA code , developed at CERN. The accelerator head assembly consists of e-( target, flattening filter, primary collimator and an adjustable rectangular secondary collimator.
Monte Carlo Simulations For Design Of 15 MeV Medical LINAC Head Assembly

3. Aims and Objectives

Pakistan Atomic Energy Commission (PAEC) is operating 18 nuclear medicine centers in Pakistan to treat cancer patients. Each medical center require a medical LINAC to treat cancer patients.In these medicine center the LINAC produced high energy beam which fall on the tumour to kill the cancer affected tissues by sparing the other part of the body.In LINAC the amount of dose pre- calculated and only the effected tissues are destroyed by these radiation.It is very popular methode for the tretment of the cancer all over the world.The basic purpose of this research to design accelerator head assembly which produced 15MeV photon beam and the calculation of dose for patient.
 
The medical LINACs are purchased from different foreign companies outside Pakistan and are very expensise. A LINAC project has been initiated at PINSTECH for R & D and to build medical LINACs for cancer hospitals in Pakistan. Accelerator head is very important part of the LINAC. The aim and objective of this research work is to perform Monte Carlo simulations using FLUKA to design and optimise the accelerator head assembly for LINAC.
4. Significance
Monte Carlo simulations and methods have become basic tools in design and development of different parts of accelerators and they have major use in accelerators for medical purpose. The multi-purpose particle interaction and transport code FLUKA is an integral part of radiation studies for the design and operation of all types of accelerators, from low energy to the Large Hadron Collider (LHC) at CERN [7-9]. These include background calculation, neutron fluency, dose rates, and beam-loss scenarios.
Monte Carlo simulations performed has not only significance to design an accelerator head assembly but this mythology can also be other purposes like, to calculate doses to patients, for accelerator shielding and safety of the accelerator etc.
5. DELIMITATIONS
The leakage of neutrons from LINAC will not measure in this work.
6. Research Methodology

Monte Carlo simulations and methods have become basic tools in design and development of different parts of accelerators and they have major use in accelerators for medical purpose. The multi-purpose particle interaction and transport code FLUKA is an integral part of radiation studies for the design and operation of all types of accelerators, from low energy to the Large Hadron Collider (LHC) at CERN. These include background calculation, neutron fluency, dose rates, and beam-loss scenarios.
More than sixty different particles, heavy ions and radioactive isotopes can be treated in FLUKA with energy range from KeV to TeV. Many variance reduction techniques are available in FLUKA, among others, weight windows, region importance biasing as well as leading particle, interaction and decay length biasing. 
Clinical photon beams emanating from a medical linac are produced in the e–( target flattened with a flattening filter and collimates in collimators. The photon collimation and beam shaping is achieved with primary collimator and movable secondary collimator. The various components of accelerator head assembly and the beam shaping using primary and secondary collimator is shown in Fig. 1
Monte Carlo base FLUKA code will use to simulate all this work.
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