
Results : SHADOWS tracker performance
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FIP performance of different proposed experiments
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  SHADOWS : Experimental layout

ALP Reconstruction Efficiency

∊ALP= ∊2
track  ∊vertex  ∊I.P.= 83% 

(for tracks in acceptance)

Feebly-interacting particles (FIPs) have become a focal point in high-energy physics due to their potential to solve major puzzles, like dark matter and 
neutrino oscillations [1]. The SHADOWS experiment aims to detect FIPs in the MeV-GeV mass range [2], profiting from the intensity upgrade of the 
P42 beamline at CERN North Area. Simulation results present the performance of the proposed SHADOWS tracker for FIPs decaying to leptonic 
states.

“Stay close and stay off-axis” – maximizing acceptance for FIPs from heavy quark 
decays while minimizing background from the dump.
Muon background – Efficient background reduction using magnetised iron blocks [2] 
reduces from 2x109 muons/spill to 0.0012 muons/spill. Further reduction by 
reconstruction of FIP decays [3].

∊track= 98%

∊I.P.= 96.6%

∊vertex= 89.2%

Combinatorial di-muon background 
(using vertex and I.P. selection cuts)

  6 x 10-10/spill x 2.4 x 106 spills in SHADOWS 
lifetime (4 years) = 0.001 (0.7) di-muon events for 

fully (partially) reconstructed final states

Summary
● SHADOWS tracker (using straw tubes ⌀ 1cm) can achieve a few mm 

vertex resolution and 1% mass resolution
● The (ALP) signal efficiency is 83% in the acceptance of SHADOWS
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