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Project Overview

O Project funded in the UK by STFC Global Challenges
Network+ Advanced Radiotherapy

OAIMS:

—To enable non MC experts to use MC code and
facilitate the use of MC in a clinical environment

—To save users time by providing models of beam
lines and experimental facilities which have been
validated by expert users of the facility

oPure Geant4, FLUKA, TOPAS, GATE...

—Provide data to verify any code we provide Is
working on your system
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Project Overview

O Host code and data on UCL github
oCurrently set to private, will change soon
oPull requests will be possible but no push

olnstructions on how to run simulations and expected
results in README.md files

@) & GitHub, Inc. (US) | https://github.com/AdvancedRadiotherapy c || ¥ prompt gamma petersen | * B8 3+ A4 © O I

Type: All ~ Language: All ~ O New

iThembaPassiveBeamline Privaie
Model of the IThemba LABS patient treatment beam line ®C++

@®C++  Updaled 7 days ago
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Beam line model of the MC40 Cyclotron in Birmingham
@®cC++  Updated 7 days ago
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Case Study 1: iThemba Beam line and
prOton CT Geant4 implementation of iThemba proton
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Case Study 1: iThemba Beam line and
proton CT

Donated to PRaVDA to help optimise proton CT which would be tested at iThemba LABS

Reconstructed
(perfect knowledge.)

Reconstructed (less
perfect knowledge)

= = Soft Tissue ICRU

= = Bone Compact ICRU
----- PMMA

Strip Trackers

4 banks of three 10 cm x 10 cm Silicon strip detectors
100 um pitch

150 um thickness

Relative Stopping Power
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e
200 um pitch (512 x 512 pixels)
1 mm perspex

Members of PRaVDA could focus on just
simulating their device...

... and making proton CT of test
phantoms




Case Study 2: Birmingham MC40 Medical
Beam line
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Case Study 2: Birmingham MC40 Medical
Beam line

5 AdvancedRadiotherapy / MC40 Private ©waich~ 0  %siar 0  YFork o0
¢» Code Issues 0 Pull requests 0 Projects 0 Wiki Insights Settings

Beam line model of the MC40 Cyclotron in Birmingham Edit

Add topics

D 8 commits 1 branch T 0 releases 22 0 contributors
Branch: master « New pull request Create newfile  Uploadfiles  Find file
Tony Price added fit36MeVBraggPeak.py for analysis Latest commit 71457a7 34 seconds ago

i include removed unecessary backup files in src and include 7 days ago
B macros Updated the README.md file 7 minutes ago
i rootfiles added example rootfile output 5 minutes ago
msrc removed unecessary backup files in src and include 7 days ago
£ GNUmakefile added required files 7 days ago
[E) README.md Updated the README.md file 7 minutes ago
E) bhamBeamline.cc added required files 7 days ago

E) fit3eMeVBraggPeak.py added fit3sMeVBraggPeak.py for analysis 33 seconds ago




Case Study 2: Birmingham MC40 Medical

Beam line
MC40 Cyclotron Model

Validated with Geant4.10.1 on Ubuntu 12.04. Tested and working on CentOS7 and SLC8 with Geant4.10.2.p03

Also requires ROOT (htips://root.cern.ch)

To build: Dose deposited as a function of depth in PMMA
% =
1. source relevant thisroot.sh and geant4make.sh s #
3 36.4+0.15 MeV }
2. change to /bhamBeamline = f :
E oal + Data i 4
3. type ‘make R QGSP_BIC_EMY i
To run a Bragg peak fo test against validation data type 061 ’f
o !
L ¥4
' . N ~ 4;,*
bhamBeamline macros/braggpeak.mac - :
0.4 //
This will simulate 10k primarles and output a file called rootfiles/braggpeak.root - MM“"'
— _________,,,_.H-J"‘"‘"“
To analyse the data simply run -
0_ 1 1 | 1 1 1 ‘ 1 1 1 | 1 1 | 1 1 | 1 ‘\
0 2 4 6 8 10

'python Tit36MeVBraggPeak.py" Depth in PMMA [mm]

This will scale the Bragg Peak to data obtained with lonisation chambers

©0
Once results are replicated you can then add your
experiment to the beamline! Easy!




Case Study 3 — Clatterbridge Cancer

Centre

O Many experiments performed at CCC in the UK in the
build up to NHS proton facilities opening

O Many users therefore need to model the beamline to
accurately simulate their experiments

O Currently many users are (have) modelling the
beamline...

—UCL
—NPL
—Manchester University
—Royal Berkshire Hospital
OWe want to add a single validated model for all to use!
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Case Study 4 — STFC Global Challenged
Network+ Advanced Radiotherapy Phantom

CERLEIE MWL

«{-I=0}» Physical and software phantoms for proton

VARTAN

therapy

* Meed E'.feﬁﬂ Monte Carlo simulations not Dnlg in water but also in additional

materials:

— Dose distributions simulated in the water used che tuning will alwag_'_r. fit

measurements in water

— Meed additional benchma rlc:ing in non-water materials

Aim: Standard phantom design for MC benchmarking Beam

Slide borrowed from Carla’s talk yesterday

Proposed to host such a phantom in a single
place for all users

We intend on making available to all users via
github when ready

Floiune pourmiesy: Sdam &fikenhoosd
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Increased exposure
for your work

Increased citations

Decrease time
wasted by others

/; Contact us and
# donate now!
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