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The	  mean	  multiplicity	  of	  negatively	  charged	  
hadrons	  is	  plotted	  as	  a	  function	  of	  the	  incident	  
kinetic	  energy	  

HARP	  and	  MIPP	  data	  

12	  

D.Heck,	  Low-‐Energy	  Hadronic	  Interaction	  Models	  
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Pions and kaons producing neutrinos 
seen by T2K (JNUBEAM simulations) 
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1.  Secondary hadron beam composed of 83.7% π+ 
14.7% p and 1.6% K+  

2.  Proton beam particles identified by CEDAR (C1)  
and threshold Cerenkov counters (C2) 

3.  Incoming p then selected by several scintillator 
counters (S1, S2, V0, V1) 

  → beam defined as B = S1•S2•V•C1•C2 

4.  Trajectory of beam particles measured by the 
beam  position detectors (BPD-1/-2/-3) 

5.  Interactions in the target selected by anti-
coincidence of the beam particle with a small 
scintillator S4 (B•S4) 

Beam Divergence 
Beam Spot at BPD3 

Triggered Protons 
(C1•C2) 

All Beam Particles 

π	


p Κ	
 p 

Setup	  of	  Beam	  Line	  
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During	  October	  2007	  pilot	  run	  (30	  days)	  taken	  pilot	  physics	  data	  for	  T2K	  30	  Gev	  protons	  (2	  
weeks)	  	  	  

Thin	  target:	  ∼670k	  triggers	  	  	  Replica	  target:	  	  ~230k	  triggers	  	  	  	  	  	  

Empty	  target:	  ~80k	  triggers	  
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The	  general	  trends	  of	  the	  obtained	  distributions	  	  
are	  similar	  to	  that	  generated	  using	  monte	  carlo	  models	  
VENUS,	  HSD,	  GiBUU,	  UrQMD,	  Geant4,	  FLUKA	  



Tomasz	  Jan	  Palczewski	  -‐	  SINS	  -‐	  MESON2010	  
18	  



Tomasz	  Jan	  Palczewski	  -‐	  SINS	  -‐	  MESON2010	   19	  

University	  of	  Athens,	  Athens,	  Greece	  	  
University	  of	  Bergen,	  Bergen,	  Norway	  
University	  of	  Bern,	  Bern,	  Switzerland	  	  
KFKI	  IPNP,	  Budapest,	  Hungary	  
Cape	  Town	  University,	  Cape	  Town,	  South	  Africa	  	  
Jagellionian	  University,	  Cracow,	  Poland	  	  
Joint	  Institute	  for	  Nuclear	  Research,	  Dubna,	  Russia	  
Fachhochschule	  Frankfurt,	  Frankfurt,	  Germany	  	  
University	  of	  Frankfurt,	  Frankfurt,	  Germany	  	  
University	  of	  Geneva,	  Geneva,	  Switzerland	  
Forschungszentrum	  Karlsruhe,	  Karlsruhe,	  Germany	  
Swietokrzyska	  Academy,	  Kielce,	  Poland	  	  
Institute	  for	  Nuclear	  Research,	  Moscow,	  Russia	  LPNHE,	  
Universites	  de	  Paris	  VI	  et	  VII,	  Paris,	  France	  	  
Faculty	  of	  Physics,	  University	  of	  Sofia,	  Sofia,	  Bulgaria	  	  
St.	  Petersburg	  State	  University,	  St.	  Petersburg,	  Russia	  	  
State	  University	  of	  New	  York,	  Stony	  Brook,	  USA	  	  
KEK,	  Tsukuba,	  Japan	  
Soltan	  Institute	  for	  Nuclear	  Studies,	  Warsaw,	  Poland	  	  
Warsaw	  University	  of	  Technology,	  Warsaw,	  Poland	  
University	  of	  Warsaw,	  Warsaw,	  Poland	  	  
Rudjer	  Boskovic	  Institute,	  Zagreb,	  Croatia	  	  
ETH	  Zurich,	  Zurich,	  Switzerland	  



Tomasz	  Jan	  Palczewski	  -‐	  SINS	  -‐	  MESON2010	   20	  



21	  

Ken Sakashita –  T2K, NA61 collaboration 
Differences between hadron 
production models 

              δRνµ~20% 
 20% for    Eν <1 GeV 

aim: δRνµ<3%	  

CERN-‐SPS-‐2007-‐019	  

In	  order	  to	  reach	  this	  precision	  we	  need	  200k	  reconstructed	  π+	  tracks.	  At	  the	  same	  time	  we	  will	  
collect	  a	  similar	  number	  of	  π-‐	  tracks	  since	  the	  NA61	  acceptance	  is	  symmetric.	  

We	  also	  need	  to	  measure	  K/π	  ratio	  with	  uncertainty	  of	  δ(K/π)<10%	  
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Cross	  section	  normalization	  

Normalization	  studies	  done	  by	  C.Strabel	  under	  supervision	  of	  A.Marchioni,	  ETH	  Zurich	  
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