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1- RT Beam in a water phantom

|+ outputWater-Dose.img (500%) = ==
23/60; 200.00x300.00 mm (60x60); 32-bit; 344K
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Visualisation

= — — — = — —— —————————————————————————————————————————————
# VISUALISATION

= — — — = — —— —————————————————————————————————————————————
/vis/open OGLSX
/vis/viewer/set/viewpointThetaPhi 30 30
/vis/viewer/zoom 3.0
/vis/drawVolume

/tracking/storeTrajectory 1
/vis/scene/add/trajectories
/vis/scene/endOfEventAction accumulate
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Verbosity

#
# VERBOSE

#

/gate/verbose Physic
/gate/verbose Cuts
/gate/verbose SD
/gate/verbose Actions
/gate/verbose Actor
/gate/verbose Step
/gate/verbose Error
/gate/verbose Warning
/gate/verbose Output
/gate/verbose Beam
/gate/verbose Volume
/gate/verbose Image
/gate/verbose Geometry
/gate/verbose Core

(ool oleolNolololololololoholle)

/run/verbose 0
/event/verbose 0
/tracking/verbose 0
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Define the linac geometry (1)

#
# GEOMETRY

#

/gate/geometry/setMaterialDatabase GateMaterials.db

t‘( viewer-0 (OpenGL5toredX)

# WORTLD

/gate/world/geometry/setXLength 5 m
/gate/world/geometry/setYLength 5 m
/gate/world/geometry/setZLength 5 m
/gate/world/setMaterial Air

#  SCANNER

# Required only if ROOT output
/gate/world/daughters/name scanner
/gate/world/daughters/insert box
/gate/scanner/geometry/setXLength 4.5 m
/gate/scanner/geometry/setYLength 4.5 m
/gate/scanner/geometry/setZLength 4.5 m
/gate/scanner/setMaterial Air
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Define the linac geometry (2)

## JAWS 10x10cm? aperture

# Y Jaws

/gate/scanner/daughters/name jaw box y
/gate/scanner/daughters/insert box

/gate/jaw_box y/geometry/setXLength 20 cm
/gate/jaw_box y/geometry/setYLength 7 cm
/gate/jaw_box y/geometry/setZLength 50 cm
/gate/jaw_box y/placement/setTranslation 0 80 11 cm
/gate/jaw_box y/placement/setRotationAxis 0 1 0
/gate/jaw_box y/placement/setRotationAngle 90 deg
/gate/jaw_box y/setMaterial Air

X viewer-0 (OpenGLStoredX) =

/gate/jaw_box y/daughters/name jaw y
/gate/jaw_box y/daughters/insert wedge
/gate/jaw_y/setXLength 20 cm
/gate/jaw_y/setNarrowerXLength 19.6 cm
/gate/jaw_y/setY¥Length 7 cm
/gate/jaw_y/setZLength 20 cm
/gate/jaw_y/placement/setRotationAxis 1 0 0
/gate/jaw_y/placement/setRotationAngle 180 deg
/gate/jaw_y/setMaterial Tungsten
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Define the linac geometry (3)

#

# X jaws

#

/gate/scanner/daughters/name jaw_x
/gate/scanner/daughters/insert wedge
/gate/jaw_x/setXLength 20 cm
/gate/jaw_x/setNarrowerXLength 19.6 cm
/gate/jaw_x/setYLength 7 cm
/gate/jaw_x/setZLength 50 cm
/gate/jaw_x/placement/setRotationAxis

/gate/jaw_x/placement/setRotationAngle 180 deg

f>< viewer-0 (OpenGLStored) o |[=

/gate/jaw_x/placement/setTranslation -11 70 0 cm

/gate/jaw_x/setMaterial Tungsten

#

#jaws repetition

#

/gate/jaw_x/repeaters/insert ring
/gate/jaw_x/ring/setRepeatNumber 2
/gate/jaw _x/ring/setPointl 0 1 0
/gate/jaw _x/ring/setPoint2 0 0 0
/gate/jaw_x/ring/enableAutoRotation

/gate/jaw box y/repeaters/insert ring
/gate/jaw box y/ring/setRepeatNumber 2
/gate/jaw box y/ring/setPointl 0 1 0
/gate/jaw box y/ring/setPoint2 0 0 0
/gate/jaw box y/ring/enableAutoRotation

;}( viewer-0 (OpenGLStoredX) =
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Define a water tank phantom

#

# PHANTOM

#

/gate/scanner/daughters/name water tank
/gate/scanner/daughters/insert box
/gate/water tank/geometry/setXLength 30 cm
/gate/water tank/geometry/setYLength 30 cm
/gate/water tank/geometry/setZLength 30 cm
/gate/water tank/placement/setTranslation 0. 0. 0. cm
/gate/water tank/setMaterial Water

# Only required if ROOT output
/gate/water tank/attachCrystalSD

<>< viewer-0 (OpenGLStoredX) o [ £
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Set up the physics

/gate/physics/addProcess PhotoElectric
/gate/physics/processes/PhotoElectric/setModel StandardModel
/gate/physics/addProcess Compton
/gate/physics/processes/Compton/setModel StandardModel
/gate/physics/addProcess GammaConversion
/gate/physics/processes/GammaConversion/setModel StandardModel

/gate/physics/addProcess ElectronIonisation
/gate/physics/processes/ElectronIonisation/setModel StandardModel
/gate/physics/processes/ElectronIonisation/setStepFunction e- 0.2 0.1 mm
/gate/physics/addProcess Bremsstrahlung
/gate/physics/processes/Bremsstrahlung/setModel StandardModel
/gate/physics/addProcess PositronAnnihilation e+

/gate/physics/addProcess eMultipleScattering e-

/gate/physics/addProcess eMultipleScattering e+
/gate/physics/processes/eMultipleScattering/setGeometricalStepLimiterType e-
distanceToBoundary

/gate/physics/setEMin 0.1 keV
/gate/physics/setEMax 10 TeV

/gate/physics/setDEDXBinning 220 Physics List examples are in:
/gate/physics/setLambdaBinning 220 . .
examples/example_PhysicsList

/gate/physics/processlList Enabled
/gate/physics/processlList Initialized
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Set up the cuts

#
# CUTS
#

/gate/physics/Gamma/SetCutInRegion world 5 mm
/gate/physics/Electron/SetCutInRegion world 1 mm
/gate/physics/Positron/SetCutInRegion world 1 mm

/gate/physics/Gamma/SetCutInRegion water tank 2 mm
/gate/physics/Electron/SetCutInRegion water tank 0.1 mm
/gate/physics/Positron/SetCutInRegion water tank 0.1 mm

/gate/physics/displayCuts
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ROOT output

#
# DATA OUTPUT

#

/gate/output/root/enable
/gate/output/root/setFileName outputWater
/gate/output/root/setRootHitFlag 1
/gate/output/root/setRootSinglesFlag 0
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Or Analyze output

#

# DATA OuUTPUT

#

/gate/actor/addActor DoseActor MydoseDistribution
/gate/actor/MydoseDistribution/save outputWater.hdr
/gate/actor/MydoseDistribution/attachTo water tank
/gate/actor/MydoseDistribution/stepHitType random
/gate/actor/MydoseDistribution/setPosition 0 0 0 mm
/gate/actor/MydoseDistribution/setVoxelSize 555 mm
/gate/actor/MydoseDistribution/saveEveryNSeconds 120
/gate/actor/MydoseDistribution/enableEdep false
/gate/actor/MydoseDistribution/enableUncertaintyEdep false
/gate/actor/MydoseDistribution/enableDose true
/gate/actor/MydoseDistribution/enableNumberOfHits false
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Initialize the simulation

#
# INITIALISATION

#

/gate/run/initialize

Computation of cross section tables

After this step:
The physics list can not be modified any more and new volumes
can not be inserted into the geometry.
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Description of the source

#
# PARTICLE SOURCE

#

/gate/source/addSource mybeam gps
/gate/source/mybeam/gps/particle gamma

/gate/source/mybeam/gps/ene/mono 6.0 MeV
/gate/source/mybeam/gps/ene/type Gauss
/gate/source/mybeam/gps/ene/sigma 0.360 MeV

/gate/source/mybeam/gps/position 0 100 0 cm
/gate/source/mybeam/gps/type Point
/gate/source/mybeam/gps/ang/type iso
/gate/source/mybeam/gps/posrotl 1 0 0
/gate/source/mybeam/gps/posrot2 0 0 1
/gate/source/mybeam/gps/ang/mintheta 80 deg
/gate/source/mybeam/gps/ang/maxtheta 100 deg
/gate/source/mybeam/gps/ang/minphi 80 deg
/gate/source/mybeam/gps/ang/maxphi 100 deg
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Pseudorandom number generation &
acquisition

#
# RANDOM ENGINE AND SEED

#

/gate/random/setEngineName MersenneTwister
/gate/random/setEngineSeed 1001

#
# ACQUISITION
#

/gate/application/setTotalNumberOfPrimaries 100000
/gate/application/start
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2- RT Beam in patient
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Explore your patient’s image with Imagel

Image - Lookup Tables

Invert LUT
Apply LUT
Fire
« Imagel =SB
File Edit Im Process Analyze Plu ‘Grays
ce
ggg Tvpe ' Spectrum mJJﬂ
wand (tracing - Adjust L
- z:‘:"‘””“’"' Ct 1 Rea Hre =
11016, 261 6 perties..  CMaAP | Groen
Color ' Blue
Stacks Y| cyan
Hyperstacks | Magenta
Crop Ctri+Maj+x | Yelow
Duplicate. . Ctri+Maj+D | Red/Green
Rename... 16_colors
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ICA
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Image - Show info

|:2 Info for brainimg

File Edit Font

Title: brain.img

Width: 281,60 mm (32} .
Height: 278.40 mm (32) ]-Image size
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* Resolution: 0,.11364 pixels per mm
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o -2
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Prepare the material conversion file

|2 Imagel (=10 I | >
File  Edit Image Process  Analze  Plugins  Window Help Pixel Value Range GATE Material
I8 clzlol<lal+x]a 2] Jowlsw[p &) | [»
¥=14080, w=147 30, z=112 00, val 0 - 3 Air
r |+ brain.img (1600%) == ] 1
11716; 281 60x278. 40 mm (32x32); 1a-hit; 32K 3 - 8 Brain

8-20 SpineBone

Create a text file Phantom2Mat.txt for
the conversion Pixel Value / Material

=4 Phantom2Mat.bt - fhomefyann/Workspace/gate/gate_v6.1/work/Alc
File Edit Search Preferences 5Shell HMacro  Windows

0 2 Air
32 8 Brain
g 20 SpineBone

>
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Now, you can write your GATE macro
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Define the world geometry

#
# GEOMETRY

#

/gate/geometry/setMaterialDatabase GateMaterials.db
# WORLD

/gate/world/geometry/setXLength 100 cm
/gate/world/geometry/setYLength 100 cm
/gate/world/geometry/setZLength 100 cm
/gate/world/setMaterial Air
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Define the patient geometry

#
# PATIENT

#

/gate/world/daughters/name patient
/gate/world/daughters/insert ImageNestedParametrisedVolume

/gate/patient/geometry/SetHUToMaterialFile Phantom2Mat. txt
/gate/patient/geometry/SetImage brain.hdr

/gate/patient/geometry/TranslateTheImageAtThisIsocenter 0 0 0 cm

/gate/patient/placement -14.08 -13.92 -8.96 cm
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Set up the physics

/gate/physics/addProcess PhotoElectric
/gate/physics/processes/PhotoElectric/setModel StandardModel
/gate/physics/addProcess Compton
/gate/physics/processes/Compton/setModel StandardModel
/gate/physics/addProcess GammaConversion
/gate/physics/processes/GammaConversion/setModel StandardModel

/gate/physics/addProcess ElectronIonisation
/gate/physics/processes/ElectronIonisation/setModel StandardModel
/gate/physics/processes/ElectronIonisation/setStepFunction e- 0.2 0.1 mm
/gate/physics/addProcess Bremsstrahlung
/gate/physics/processes/Bremsstrahlung/setModel StandardModel
/gate/physics/addProcess PositronAnnihilation e+

/gate/physics/addProcess eMultipleScattering e-

/gate/physics/addProcess eMultipleScattering e+
/gate/physics/processes/eMultipleScattering/setGeometricalStepLimiterType e-
distanceToBoundary

/gate/physics/setEmin 0.1 keV
/gate/physics/setEmax 10 TeV
/gate/physics/setDEDXBinning 220

/gate/physics/setLambdaBinning 220 Physics List examp|es arein:

/gate/physics/processlList Enabled €xam pIes/exa m ple_Phy5|CSLiSt

/gate/physics/processlList Initialized
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Set up the cuts

#
# CUTS
#

/gate/physics/Gamma/SetCutInRegion world 5 mm
/gate/physics/Electron/SetCutInRegion world 5 mm
/gate/physics/Positron/SetCutInRegion world 5 mm

/gate/physics/Gamma/SetCutInRegion patient 2 mm
/gate/physics/Electron/SetCutInRegion patient 0.1 mm
/gate/physics/Positron/SetCutInRegion patient 0.1 mm

/gate/physics/displayCuts
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Analyze output

#

# DATA OuUTPUT

#

/gate/actor/addActor DoseActor MydoseDistribution
/gate/actor/MydoseDistribution/save outputBrain.hdr
/gate/actor/MydoseDistribution/attachTo patient
/gate/actor/MydoseDistribution/stepHitType random
/gate/actor/MydoseDistribution/setPosition 0 0 0 mm
/gate/actor/MydoseDistribution/setResolution 32 32 16
/gate/actor/MydoseDistribution/enableEdep false
/gate/actor/MydoseDistribution/enableUncertaintyEdep false
/gate/actor/MydoseDistribution/enableDose true
/gate/actor/MydoseDistribution/enableNumberOfHits false
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Initialize the simulation

#
# INITIALISATION

#

/gate/run/initialize
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Description of the source
#

# PARTICLE SOURCE
#

#$NRC spectrum from BEAM for an 18 MV Varian Clinac 2100

/gate/source/addSource mybeam

/gate/source/mybeam/gps/particle gamma

/gate/source/mybeam/gps/ene/type User

/gate/source/mybeam/gps/hist/type energy )
/gate/source/mybeam/gps/hist/point 0 See the spectrumin :
/gate/source/mybeam/gps/hist/point 2.500E- examples/example Radiotherapy/Novice 2

/gate/source/mybeam/gps/hist/point 1.825E+01 6.5072E-13

/gate/source/mybeam/gps/angtype iso
/gate/source/mybeam/gps/posrotl 1 0 0
/gate/source/mybeam/gps/posrot2 0 0 1
/gate/source/mybeam/gps/mintheta 0 deg
/gate/source/mybeam/gps/maxtheta 0 deg
/gate/source/mybeam/gps/minphi 90 deg
/gate/source/mybeam/gps/maxphi 90 deg
/gate/source/mybeam/gps/type Plane
/gate/source/mybeam/gps/shape Circle
/gate/source/mybeam/gps/radius 2.5 cm

/gate/source/mybeam/gps/centre 0 100 0 cm
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Pseudorandom number generation &
acquisition

#
# RANDOM ENGINE AND SEED

#

/gate/random/setEngineName MersenneTwister
/gate/random/setEngineSeed auto

#
# ACQUISITION
#

/gate/application/setTotalNumberOfPrimaries 50000
/gate/application/start
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