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SHiP abstract on their website 
 http://ship.web.cern.ch/ship/ 

The SHiP Experiment is a new general-purpose fixed target facility at the  
SPS to search for hidden particles as predicted by a very large number of  
recently elaborated models of Hidden Sectors which are capable of  
accommodating dark matter, neutrino oscillations, and the origin of the  
full baryon asymmetry in the Universe. Specifically, the experiment is  
aimed at searching for very weakly interacting long lived particles  
including Heavy Neutral Leptons - right-handed partners of the active  
neutrinos; light supersymmetric particles - sgoldstinos, etc; scalar, axion  
and vector portals to the hidden sector.The high intensity of the SPS and in  
particular the large production of charm mesons with the 400 GeV beam  
allow accessing a wide variety of light long-lived exotic particles of such  
models and of SUSY. Moreover, the facility is ideally suited to study the  
interactions of tau neutrinos. 
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Outline 

• Physics motivation 
• Experimental method 
• Experimental setup 
• Expected physics reach 
• Timeline 
• Pros and Cons for LPNHE 

 seminars by A. Golutvin (22 May), M. Shaposhnikov (02 June)  
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Physics motivation 

*** 

  ** 

Mitesh Patel (Imperial College London) 
Interplay between Particle and Astrophysics 2014 
21st August 2014 
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Golutvin seminar 

N1 
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Mitesh Patel N2 N3 
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Expression of Interest 

22/09/2014 8 J. Chauveau   Dark Matter @ LPNHE 



Experimental Design 
• p+W  D or Ds +X 
• D(s)  N µ (+h)  [also e] 
• N  µπ, µρ, νeµ, … 

 
• Target 
• Dump 
• Muon shield 
• [decay vol. + detector]*2 

• 2 ×10 20 pot. 400 GeV. Slow. 
• BF ≈ 10 −8 – 10 −12 

• BF ≈ 0.1 – 50 % 
 

• 50 cm (W) – 750 kW 
• 3 m heavy stuff (W + ?? + concrete) 
• 52 or 54 m (U or W or ??) 
• 10 m each 

 
• signal: θN≈50 mrad, θl,p≈100 mrad  

• short decay distance,  
• wide detector 

• dominant background from ν in the last λ of shield 
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Experimental setup 
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Experimental setup 

• Straw chambers a la NA62 
• Warm magnets LHCb inspired 
• Shashlik EM-calorimeter 
• Muon filter = iron wall + tracking station 
• DAQ 24 ns slices  
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Expected Physics reach 

• Nsig = Npot × 2 fcc × B(U2) × ε(U2) 
•  Background tbd 
 

22/09/2014 12 J. Chauveau   Dark Matter @ LPNHE 



Mitesh Patel Expected Physics reach 
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Mitesh Patel Expected Physics reach 
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Add a ντ detector 
Golutvin seminar 
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Timeline 
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1st workshop in Zurich  
10-12 June 2014 
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Technical Proposal mid-2015 
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Experimental setup optimization 

• Muon shield optimization 
– Passive/ active, magnetized ?? 

• Vacuum vessel geometry, construction 
– Determines magnet aperture 

• Tracking in spectrometer technology 
• Calorimeter photodetection 
• Muon detector technology of sensors (SciFi?) 
• ντ detector integration and specification! 
• Upstream tagger/Veto/Timing 
• Trigger and DAQ 
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Pros and Cons for LPNHE 

+ νMSM attractive 
+ Early in the project 
+ CERN 
+ Run in 2023 
+ Serious proponents 
+ LHCb commonalities 
+ A few in IRFU/IN2P3 
+ Technical opportunities 

– Tracking  
– Electronics + DAQ 
– UT, Timing D. 

 
 

− Physics breadth 
− Not (yet) leaders 
− TP to be written mid 2015 

±  No technological challenge 
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LPNHE part of Technical Proposal ? 
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Extra 
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Technical Proposal mid-2015 
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Working groups 
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