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Motivation                                                                                                                         CRT - PMT (Photo Multiplier Tube) Matching2                                                                                                           
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• ICARUS is on the surface and exposed to huge cosmic activity 
• Primary background for several physics analysis

Cosmogenic Background Rejection 
at ICARUS

Biswaranjan Behera 
Colorado State University 

for the ICARUS Collaboration

www.facebook.com/ICARUSExperiment
icarus.fnal.gov

π0
E < 100 M

eV

E  >  200 MeV

Visible (e candidate)

InvisibleBackground νe candidate
Primary cosmic ray

Primary γγ from μ brems
µ

3630 brem γ 
(3270 brem γ)

n p µ
γ from π0

43.5% 41.3% 13.5%

12290 γ 
(989 γ)

γ

2231 primary γ 
(negligible)

Primary cosmic particle

Total in 211 s active LAr

w/o OB
w/ OB (2.5%)  (2.5%) (95%)

π0

ICARUS SimulationBooster Muon Neutrino

Cosmogenic matches have time 
of flight (TOF) values < 0 ns, 
while the opposite is true for the 
Booster muon neutrino samples
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   CRT - TPC (Time Projection Chamber) Matching     Impact of overburden on reducing cosmic backgrounds1                                                                                                                 

Mitigation Procedure :
• ~ 3 m concrete overburden (OB) 
• 4π coverage of the detector with Cosmic Ray Tagger (CRT)

OB fully  
installed

 Start of OB  
installation

Horizontal Top CRT

Drift  Direction 

-vdtcrt

CRT hit

reconstructed  
trackdisplaced  

track with the  
CRT time 

The reconstructed TPC track 
once we drift it according to the 

time at CRT, we will see a 
pointing track matching to a 

CRT hit. 
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The overburden is very effective in 

reducing the hadrons while fully 
eliminating the electromagnetic 

cosmic ray components  
 

Exploiting the information from 
three sub detector and 

benchmarking the method with 
data is in progress

 Summary : 
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