
Hands-‐On	  on	  physics	  
	  

«	  svalue	  »	  
	  

Sébastien	  Incerti	  

	  

1 

2015	  Geant4-‐DNA	  Tutorial	  

Hiroshima,	  Japan	  

August	  24-‐25	  



svalue	  

•  We	  are	  going	  to	  study	  the	  svalue	  extended	  example	  

which	  makes	  use	  of	  	  

Geant4-‐DNA	  Physics	  processes	  and	  models	  

–  This	  is	  another	  application	  example	  of	  Geant4-‐DNA	  Physics	  

•  This	  is	  an	  extended	  example	  and	  it	  is	  located	  in	  	  
$G4INSTALL/examples/extended/electromagnetic/dna	  
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svalue	  
•  This	  example	  teaches	  to	  Geant4	  users	  how	  to	  use	  the	  Geant4-‐DNA	  physics	  processes	  and	  models	  in	  a	  

spherical	  liquid	  water	  volume	  for	  the	  simulation	  of	  monoenergetic	  S-‐values	  

•  This	  example	  can	  be	  easily	  crontrolled	  through	  UI	  commands,	  in	  particular:	  
–  The	  sphere	  radius	  

–  The	  use	  of	  a	  tracking	  cut	  (partciles	  are	  killed	  below	  this	  cut	  and	  deposit	  their	  energy	  locally)	  

–  The	  selection	  of	  a	  Geant4-‐DNA	  Physics	  constructor	  :	  G4EmDNAPhysics,	  G4EmDNAPhysics_option2	  

•  The	  output	  results	  consists	  in	  a	  text	  file	  (s.txt),	  containing	  :	  

–  the	  radius	  of	  the	  sphere	  (in	  nm)	  

–  the	  energy	  of	  incident	  particles	  (in	  eV)	  

–  the	  S	  value	  (in	  Gy/Bq.s)	  

–  the	  rms	  on	  S	  value	  (in	  Gy/Bq.s)	  
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svalue	  

•  Copy	  the	  svalue	  extended	  example	  to	  your	  local	  directory,	  create	  your	  build	  directory	  and	  compile	  	  it	  

cd

cp –R $G4EXAMPLES/examples/extended/medical/dna/svalue .

mkdir build-svalue

cd build-svalue

cmake ../svalue

make  

•  Run	  svalue	  

./svalue svalue.in

•  1000	  electrons	  of	  100	  eV,	  200	  eV	  ….	  10	  keV	  are	  shot	  

•  Emitted	  randomly	  from	  within	  the	  sphere	  
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Output	  of	  svalue	  
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