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INTRODUCTION

This document collects the specific requirements concerning the development of a Geant4 Code for the simulation of a treatment proton beam line and for the comparison of results with experimental data (Protontherapy Beam Line & Analysis).

SCOPE OF THE SOFTWARE

The Protontherapy Beam Line & Analysis will provide the possibility to simulate the proton beam line for a typical proton therapy application: the treatment of eye melanoma with 62 AMeV proton beam. The code will provide a tool to compare the results from simulation with the available experimental and reference data.

PRODUCT PERSPECTIVE

The software product is meant primarily as a tool in the context of the Geant4 Collaboration. It may be of interest also in a wider context, such as by users of centers that are planning to develop a proton therapy line

OPERATIONAL ENVIROMENT

The software will operate in the same environment as the development of the Geant4 Toolkit.

SPECIFIC REQUIREMENTS

· The user shall be able to set the beam characteristics (Energy, intensity, emittance….)

Need: Essential 

Priority: 

Stability: Stable

Source: 

Clarity: Clear 

Verifiability: 

· The user shall be able to insert and configure all the elements of the beam line. These are: the total length of the line (starting from the scattering system), the scattering system, the collimators, the range shifter, the modulator, length and diameter of final collimator, diameter of nozzle. 
It is important to know the reciprocal distance between these elements, their geometrical and physical composition, the amount of air traversed by the beam.

Need: Essential 

Priority: 

Stability: Stable

Source: 

Clarity: Clear 

Verifiability: 

· The user should be able to simulate a typical detector used in protontherapy. These could be a Ionization Markus chamber for depth dose simulation (Bragg Peak) and a small diode for the simulation of the lateral distribution
Need: Essential 

Priority: 

Stability: Stable

Source: 

Clarity: Clear 

Verifiability: 

· The should be able to choose between two main simulation:
1. The simulation of a depth dose distribution 
2. The Simulation of lateral dose distribution
Need: Essential 

Priority: 

Stability: Stable

Source: 

Clarity: Clear 

Verifiability: 

· The user should be able to choose to point in which perform the simulation: the depth, starting from isocenter for the lateral distribution; The displacement from beam axis for Bragg Peak distribution
Need: Essential 

Priority: 

Stability: Stable

Source: 

Clarity: Clear 

Verifiability: 

· The User should be able to choose the material in which perform the simulation. Typical are liquid water, solid water and  PMMA.
Need: Essential 

Priority: 

Stability: Stable

Source: 

Clarity: Clear 

Verifiability: 

· The user should be able to choose the resolution of the simulation: the minimum step in both lateral and depth dose profile distributions
Need: Essential 

Priority: 

Stability: Stable

Source: 

Clarity: Clear 

Verifiability: 

ANALYSIS AND TEST

· The user should be able to open an output file and display it. Output file is the file of the depth and lateral distribution. The plot has to show the main simulation parameter

