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Procedure

1. Familarizing with TOPAS using the Bragg peak
2. Simulating the PRECISA facility @ C2TN/IST

3. Benchmarking the plates used in the protocols



BRAGG PEAK



:Ge/World/Material = "Vacuum
Ge/World/HLX 46.8 cm

-Ge/World/HLY 40.8 .
GELJ :—-1.;1 /HLZ 10.0 E: . G e O m elll ry

#b:GefWorld/Invisible = "True™

s:Ge/Phantom/Type = "TsBox"

:Ge/Phantom/Parent "World™

:Ge/Phantom/Material = "G4 _WATER"

:Ge/Phantom/HLX = 5.8 cm

:Ge/Phantom/HLY = 5.8 cm

:Ge/Phantom/HLZ = 28 cm

i:Ge/Phantom/fBins =
#b:GefWorld/Invisible = "“True™
d:Ge/Phantom/RotX = 188. deg
B e Rfifasrtetet ol
s:50/Example/Type "Beam™
:50/Example/Component "BeamPosition”
:50/Example /BeamParticle "proton”
:50/Example /BeamEnergy 198 MeV B e a m so U rc e
:50/Example /BeamEnergySpread a.757584
:S5o0/Example /BeamPositionDistribution "Flat™
:50/Example /BeamPositionCutoffShape = "Rectangle®
:S50/Example /BeamPositionCutoffX 8.65 cm
:50/Example /BeamPositionCutoffyY 8.65 cm
:50/Example /BeamPositionSpreadX .65 cm
:S50/Example /BeamPositionSpreadY 8.65 cm
:50/Example/BeamAngularDistribution "None"™
v:iSo/Example/OnlyIncludeParticlesNamed = 1 "proton”™
i:50/Example/NumberOfHistoriesInRun = 1688
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19 s:50/Example/BeamParticle
20 d:50/Example/BeamEnergy
38 i:So/Example/NumberOfHistoriesInRun =




Bragg Peak

Dose measured over depth in a water box
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The PRECISA facility - C”TN

CENTRO DE CIENCIAS
E TECNOLOGIAS NUCLEARES

The PRECISA facility at C2TN/IST

Fig. 03. b) Plate with
a rotating disc

- Fig. 03. a) Lead
container where the
| the sources, plates
are located and
where the irradiation

| 4 | fakesplace






Why use Co-607?

Vet

Used as a radiation source in Easy and reliable industry
various gamma irradiation cases backing production



Co-60 Decay

2Co

5.272 a 0.31 MeV B~ 99.88%
» Excited state of 60Ni
0.12%
1.48 MeV B 1.1732 MeV y
y , Less excited state of
60N
1.3325 MeV vy
! ‘ |
N . > Stable state of 60Ni
28 IN

Fig. 04. - Decay of Co-60



Plate
geometry



Plate geometry

Fig. 05. Eppendorf cell culture plate,
consisting of 6 wells
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Fig. 07. Cell Culture Plate,
96 wells and their
geometry contained in the
plate
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Experimental Data

Dosimetria 11 de Margo 2020

Placa
95

DD (Gy/min)
1,055 + 0,007
1,033 + 0,005
1,029 = 0,004

#

1

2

3

4 1,020 + 0,006
B2 000OGE
& 0,996 + 0,009
7 0,979 = 0,001
8 0,990 + 0,003
9 0,977 + 0,008
10 0,972 + 0,003

11 0,968 + 0,002
12 0,961 + Q0,007

13 0,9575 £ 0,0005

e VOO0

#

1 1,050 + 0,002
2 1,016 £ 0,005
3
4
5

Placa
24

0,988 + 0,007
0,980 + 0,003

0,964 + 0,003 PhD. Pedro Santos

15



The simulation
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Simulating the
sources



Volumetric sources

. Needless
computational
processing



- Saving time by angle
restriction

s:So/RadSource2/BeamEnergySpectrumType "Discrete"”
dv:So/RadSource2/BeamEnergySpectrumValues 2 1.33 1.77 MeV
uv:So/RadSource2/BeamEnergySpectrumieights 2 8.5 0.5
:So/RadSource2/Type = "Beam"

:So/RadSource2/Component = "BeamPosition"
:So/RadSource2/BeamParticle = "gamma"
:So/RadSource2/BeamPositionDistribution = "None"
:So/RadSource2/BeamAngularDistribution = "Flat"
:So/RadSource2/BeamAngularCutoffX = 20. deg
:So/RadSource2/BeamAngularCutoffY = 20. deg
:So/RadSource2/NumberOfHistoriesInRun = 100000000

HO O un n n un n




Simulation results

s:5c/DoselAtPhantomProf/Quantity = "DoseToMedium™
s:5c/DoseAtPhantomProf/Component = "Phantom™
s:5c/DoseAtPhantomProf/If0utputFileAlreadyExists = "Increment”




Why the need of rotation :
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Dose sum in each well (normalized) Dose in each well (normalized)
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Actual situation at PRECISA

TOPAS simulation with a rotating plate



Dose (Gy)

6 well plate
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Dose deposited in each well over time
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24 well plate

Dose deposited in each well over time
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Dose (Gy)

96 well plate

Dose deposited in each well over time
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Dose sum in wells

24 wells

Measured data in TOPAS (normalized) Measured data in TOPAS (normalized)
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Dose sum in wells

96 wells

Measured data in TOPAS (normalized)
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Dose sum in wells

96 (Air) wells

Measured data in TOPAS (normalized) Measured data in PRECISA (normalized)
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Conclusions

Recency of TOPAS?

Incomplete geometry? Reliable

Beam s characteristics




