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Background of exampleBackground of example
ÂÂ The HandsThe Hands--on example was originally developed for a benchmark of on example was originally developed for a benchmark of 

Bremsstrahlung Bremsstrahlung at UCSF.at UCSF.

ÂÂ The simulation follows an experimental setup that measures The simulation follows an experimental setup that measures 
Bremsstrahlung Bremsstrahlung spectra from thick cylindrical targets of Be, Al, and spectra from thick cylindrical targets of Be, Al, and 
Pb Pb by electrons of 15 by electrons of 15 MeV MeV incident energy.incident energy.

ÂÂ Photons are counted in a unit solid angle and a unit energy intePhotons are counted in a unit solid angle and a unit energy interval. rval. 

ÂÂ The geometry and functionality in the HandsThe geometry and functionality in the Hands--on example was simplified on example was simplified 
for the 2006 SLAC tutorial.for the 2006 SLAC tutorial.

ÂÂ The HandsThe Hands--on example will show youon example will show you the basics of Geant4.the basics of Geant4.
ÂÂ It contains a new scoring scheme feature which offers convenientIt contains a new scoring scheme feature which offers convenient

way of scoring, accumulating and outputting physical quantities way of scoring, accumulating and outputting physical quantities for for 
entire Run.  entire Run.  
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Image of HandsImage of Hands--on exampleon example
ÂÂ Very simple Very simple beamline beamline 

components and a Target.components and a Target.
ÂÂ Spherical Scoring geometrySpherical Scoring geometry

Vacuum Pipe

Target

Electron beam

Spherical Scoring Geometry:
(Filled with Air)
(Striping with a theta interval 
of 1 degree ) 
User is expected to setup scorers for 
counting photon yields in Hands-on 4. 

Z

Beam w indow

Evacuation
chamber w indow

Silicon monitor

User is expected to implement only 
a beam line component (Target volume)
in the Hands-on 3.
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GeometryGeometry

Z

World

Target (Be, Al, or Pb) 

Spherical Scoring Surface
(Shell of Air )

Vacuum Pipe 
Beam Window(Ti) 

Sil icon Monitor(Si) 

Window of
Evacuation Chamber
(Steel)

Electron

Photons

Hands-on 3:
Geometry for Target volume

Hands-on 4:
Scorers for photon yields
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Example of output resultsExample of output results
ÂÂ You will obtain following outputs at the last stage of HandsYou will obtain following outputs at the last stage of Hands--on 4.on 4.

Run Summary
Number of events processed : 1000000
User=1893.16s Real=2119.25s Sys=222.55s
Prim itiveScorer RUN MFDet,Current000
Number of entries 60
copy no.: 0  Run Value : 0.91853412 / mm2
copy no.: 1  Run Value : 0.87473393 / mm2
copy no.: 2  Run Value : 0.76614128 / mm2
copy no.: 3  Run Value : 0.66934179 / mm2
copy no.: 4  Run Value : 0.59831269 / mm2
copy no.: 5  Run Value : 0.53672097 / mm2
copy no.: 6  Run Value : 0.4813613 / mm2
copy no.: 7  Run Value : 0.43104425 / mm2
copy no.: 8  Run Value : 0.3846766 / mm2
copy no.: 9  Run Value : 0.35254134 / mm2
copy no.: 10  Run Value : 0.32745772 / mm2
copy no.: 11  Run Value : 0.29964914 / mm2
copy no.: 12  Run Value : 0.27217291 / mm2
copy no.: 13  Run Value : 0.25159537 / mm2
copy no.: 14  Run Value : 0.23345458 / mm2
copy no.: 15  Run Value : 0.2153433 / mm2
copy no.: 16  Run Value : 0.20018514 / mm2
copy no.: 17  Run Value : 0.18564294 / mm2
copy no.: 18  Run Value : 0.17449776 / mm2
copy no.: 19  Run Value : 0.16739478 / mm2
copy no.: 20  Run Value : 0.15690475 / mm2

aso@geant4linux $ ls
Current000.csv  Current023.csv  Current046.csv
Current001.csv  Current024.csv  Current047.csv
Current002.csv  Current025.csv  GNUmakefile
Current003.csv  Current026.csv  History
Current004.csv  Current027.csv  README
Current005.csv  Current028.csv  beamTest.cc
Current006.csv  Current029.csv  bin/
Current007.csv  Current030.csv  
changed_source_for_brems_splitt ing/
Current008.csv  Current031.csv  currentEvent.rndm
Current009.csv  Current032.csv  currentRun.rndm
Current010.csv  Current033.csv  g4_00.prim
Current011.csv  Current034.csv  g4_00.wrl
Current012.csv  Current035.csv  g4_01.eps
Current013.csv  Current036.csv  g4_01.prim
Current014.csv  Current037.csv  include/
Current015.csv  Current038.csv  log
Current016.csv  Current039.csv  run.mac
Current017.csv  Current040.csv  src/
Current018.csv  Current041.csv  tmp/
Current019.csv  Current042.csv  tutrial.log
Current020.csv  Current043.csv  whole
Current021.csv  Current044.csv  zoom
Current022.csv  Current045.csv

Output to display. Output to file.

Copy number = Theta angle in 1 degree striping

Photon yields normalized by the area
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Example of resultExample of result
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Summary of overviewSummary of overview
ÂÂ HandsHands--on example is a good starting point for on example is a good starting point for 

users. It shows the basics of Geant4 and users. It shows the basics of Geant4 and 
includes many implementation hints for users.includes many implementation hints for users.

ÂÂ It is simple, but it has enough information for It is simple, but it has enough information for 
you to develop your own simulation.you to develop your own simulation.

ÂÂ We hope the HandsWe hope the Hands--on example will be a good on example will be a good 
reference for learning Geant4.reference for learning Geant4.
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Digest of HandsDigest of Hands--on 3on 3




