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Electron scattering benchmarking VARTAN

medical systems

« Daren Sawkey
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Validation for brachytherapy
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Flexisource Ir-192
Brachytherapy Source
 To be integrated in the Geant4 advanced
example Brachy and G4MedPhysTestSuite
« To be extended to other brachy sources
« Test radioactive decay

Radial dose function g(r) =

D(T; 80)G (19, 0)
D(To» 00)G (1, 6¢)

0 15 30 45 60 75 90 105 120 135 150 165 180

Angle (degrees)

1.05 : T T T T T T T
- - This Study (Geant4.10.01) | 15
1.00 = +  Granero (Geant4.7.1) = Granero (Geant4.7.1)
o~ 3 - Taylor & Rogers (EGSnrc) |- 10| ® Taylor and Rogers (EGSnrc) |
g 095 . . =
= 3 05
S 090 | = I I
:8 i = é 00 .' " . L I | i
c 085} =, > | o= I
=] [3) ik .
2 . 2-05F .r, i
@ 0.80 : o L . n
a o 1.0} e b
* [ ]
Q 075 2 i
© o -15fF i
T 070 -
T = 2.0
0.65
1 1 1 1 '25 -
0 5 10 15 20 : ! . ! :
. . 0 5 10 15 20
Radial Distance (cm) . )
Radial Distance (cm)
Anisotropy function F(r, 9) = Dr,8)G(r.6q)
’ _— 3
D(T,BO)G(T,O )
B B s N D A R A H
10 | i = T — 6
e P g - _ = Granero (Geant4.7.1)
© + E S ® Taylor and Rogers (EGSnrc)
© 09t 1 S 4 o
c 3 E
= L
[y S —~ 3
g X |
Loosr & I A <,
[ x Pead L
) 3 = g 4
T o7}k = = o
c x QL 0
S ¥ E o |
T g 3 S
> 06 F H B] L
oy 3 ()
= + This Study (Geant4.10.01) 5 r
@ os|| - Granero (Geant4.7.1) 2 Sr
E + Taylor and Rogers (EGSnrc) § -4
04 1 g 1 Loy e ey -5

1 1 Il 1 1 1 1 1 1 | 1 1 1
0 15 30 45 60 75 90 105120135 150 165 180
Angle (degrees)




Bragg Curves in water for 67.5 MeV protons
Bruce Faddegon and José Ramos-Méndez
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* Benchmarks were measured for a 67.530.1 MeV proton beam
incident on 2 different thicknesses of Ta foil with 0.15 mm
accuracy in depth and 4% accuracy in the peak-to-valley ratio.

* The beam penetration was less in the simulation fell than the
measurement, suggesting the mean ionization potential of
water is 2-5 eV higher than the 78 eV used in the simulation.



Validation of Proton Nozzle (Jae-ik Shin, KIRAMS,NCC)

“BeamNozzle” example
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On-going Validation between simulation and
measurement about Bragg Peak and SOBP
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New Data on Fragmentation cross

section of alpha particles in water
from GSI

Miguel A. Contés-Giraldo', M. Rovituso??, C. Schuy?

1) Universidad de Sevila (Sewvile, Spain)
GEf Helmholtz Centre for Heavy fon Research (Darmstadt, Germany)
3} TIFFPA (Trento, ftaly)

2)

21% Geantd4 Collaboration Meeting
Ferrara (laly), Sepember 137, 2016
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Experimental Setups

Angular Distribution & Kinetic Energy Spectra of Fragments
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Introduction

Growing interest in assessing physical properies of helium beams at
therapeutic materials and energies.

Helium beams show intermediate physical properties when compared
with proton and carbon ion beams. |
= | ateral Spread.
= Peak width.
= Fragmentation tail.

M Kramer of 2l Med Phys. 43 (2018) |
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In this talk, | will briefly present the expenmental Ph.D. Project iinished
very recently (june 20168) by Marta Rovituso at GSI, producing very
interasting data to benchmark against.

Preliminary Results

Angular Distribution of Secondary Fragments (120 MeV/u)
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and D. Schardt®

Seville (Spain).

D. Schardt et al., GSI Scientific

* 2. Biophysics Division. GSI, Darmstadt (Germany).

Geometry Model Geant4 Simulation

* 1. Dept. Atomic, Molecular and Nuclear Physics. Universidad de Seuvilla,

lon Range Validation in Water

+ A. Perales?, M. A. Cortés-Giraldo?, J. M. Quesada*, M. I. Gallardo?,

us >
GSI

Set the beam energy spread in
best agreement with
experimental measurements,
using the penumbra as figure of
merit, for protons and carbon
ions.

21st collabqt:on Meeting
12-16 September 2016
Ferrara, Italy

The idea is to create a beam data
library for the testing tool of the
Medical Simulations

o Benchmarking Group.
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A. Perales!’, M. A. Cortés-Giraldo!, M. I. Gallardo!, R. Arrans?

1. Dept. Atomic, Molecular and Nuclear Physics. Universidad de Sevilla, Seville (Spain).
2. Dept. Medical Physics. Hospital Universitario Virgen Macarena, Seville (Spain).
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Implementation in the clinical routine of a tool
which can establish the patient anatomy in the
Geant4 simulation.
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Space background S|mulat|on for ATHENA mission
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Space dedicated physics list A. Mantero and P. Dondero

Strategy: start from a physics list and add changes for target processes

In progress:

« Start with emstandard_opt3 or emstandard_opt4

emstandardGS for electrons below 100 MeV

For photons use opt4 or Livermore

For bremsstrahlung use Penelope or opt3/Livermore

Minor tunings: in target regions use PAI (ionization), full cascade simulation (Auger) and form factor
cross sections (PIXE).



