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1- RT Beam in a water phantom 
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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    0 

/gate/verbose Cuts      0 

/gate/verbose SD        0 

/gate/verbose Actions   0 

/gate/verbose Actor     0 

/gate/verbose Step      0 

/gate/verbose Error     0 

/gate/verbose Warning   0 

/gate/verbose Output    0 

/gate/verbose Beam      0 

/gate/verbose Volume    0 

/gate/verbose Image     0 

/gate/verbose Geometry  0 

/gate/verbose Core      0 

 

/run/verbose 0 

/event/verbose 0 

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

#===================================================== 

# GEOMETRY 

#===================================================== 

 

/gate/geometry/setMaterialDatabase GateMaterials.db 

 

#     W O R L D 

 

/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 10x10cm² 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 

 

/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/setYLength 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  1 0 0 

/gate/jaw_x/placement/setRotationAngle 180 deg 

/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/setPoint1 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/setPoint1 0 1 0 

/gate/jaw_box_y/ring/setPoint2 0 0 0 

/gate/jaw_box_y/ring/enableAutoRotation 
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Define a water tank phantom 
#===================================================== 

#  P H A N T O M 

#===================================================== 

 

/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 
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Set up the physics 
# 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 

 

/gate/physics/processList Enabled 

/gate/physics/processList Initialized 

Physics List examples are in: 
examples/example_PhysicsList 
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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 
 #===================================================== 

#  D A T A   O U T P U T    

#===================================================== 

 

/gate/output/root/enable 

/gate/output/root/setFileName             outputWater 

/gate/output/root/setRootHitFlag          1 

/gate/output/root/setRootSinglesFlag      0 



2012 EPIKH Training Course on GATE and Grid Computing Lydia Maigne, Yann Perrot 9th – 12th April 2012, Algeria      12 

Or Analyze output 
 #===================================================== 

#  D A T A   O U T P U T    

#===================================================== 

 

/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          5 5 5 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 

#===================================================== 

#  P A R T I C L E   S O U R C E 

#===================================================== 

 

/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/posrot1 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  

#==================================================== 

#  R A N D O M   E N G I N E  A N D  S E E D 

#==================================================== 

 

/gate/random/setEngineName MersenneTwister 

/gate/random/setEngineSeed 1001 

 

 

#===================================================== 

#   A C Q U I S I T I O N 

#===================================================== 

 

/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 ImageJ 
 Image → Lookup Tables Image → Show info 

Image size 

Voxel size 

Encoding 

Slices 
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Prepare the material conversion file 

+ 

Pixel value 5 = brain 

Pixel Value Range GATE Material 

0 - 3 Air 

3 - 8 Brain 

8 - 20 SpineBone 

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

 

#     W O R L D 

 

/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 
#===================================================== 

#  P A T I E N T 

#===================================================== 

 

/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 
# 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 

 

/gate/physics/processList Enabled 

/gate/physics/processList Initialized 

Physics List examples are in: 
examples/example_PhysicsList 
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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 
 #===================================================== 

#  D A T A   O U T P U T    

#===================================================== 

 

/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 
#===================================================== 

#  P A R T I C L E   S O U R C E 

#===================================================== 

 

#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          0.0 

/gate/source/mybeam/gps/hist/point 2.500E-01  4.0337E-06 

… 

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

 

/gate/source/mybeam/gps/angtype iso 

/gate/source/mybeam/gps/posrot1 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 

See the spectrum in : 
examples/example_Radiotherapy/Novice_2 
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Pseudorandom number generation & 
acquisition 

#==================================================== 

#  R A N D O M   E N G I N E  A N D  S E E D 

#==================================================== 

 

/gate/random/setEngineName MersenneTwister 

/gate/random/setEngineSeed auto 

 

 

#===================================================== 

#   A C Q U I S I T I O N 

#===================================================== 

 

/gate/application/setTotalNumberOfPrimaries 50000 

/gate/application/start 


