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Signals in the 1-100 GeV range 

•  Decoupled neutrons in GRB Jets 
– Time of GRB known with <1s precision. 
– Typical ν energy: 1-100 GeV 
– Requires 1 km3 for detection! Look for this 

anyway 
•  Choked GRBs / jets inside core-collapse SNe 

– Time of event known within 24 h (for optical SNe); 
– High event rates for nearby SNe 



What I assume IC/DC can do 

•  Trigger/separate events E > 10 GeV with 
Deep Core 

•  Reconstruction: 
– E > 30 GeV: 30o 

– E >100 GeV: 5o 

•  Fiducial mass (2100 -2450 m): 
– 13 Mtons for DC 
– 15 – 26 Mtons for 3-layer veto (wo/w HEE) 
– 64 – 83 Mtons for 2-layer veto (wo/w HEE) 



DC background rates 

•  4x10-3 Hz atmospheric νµ  
(120000 events per year) 

•  Comparable down-going muon rate? 
•  In my calculations I’ll assume 10-2 Hz 

trigger rate. 



Analysis ideas: Rolling search 

•  From the trigger rate before we need: 
– 5 triggers within 100 s for 3 σ 
– 7 triggers within 100 s for 4 σ 
– 10 triggers within 100 s for 5 σ  

•  Set up an online filter for O(4) Deep Core 
triggers within 100 s (and a similar trigger 
for 1 s). 

•  Trigger LIGO, trigger HAWC, other 
panoptic instruments. 



Analysis ideas: GCN from satties 

•  For a single GRB with T90 ~ 100 s you still 
need O(10) events for 5 sigma. 

•  Neutrinos from neutron diffusion arrive before 
the γ-ray burst, so the window should be 
expanded/. 

•  Can we identify the more interesting GRBs? 

300 GCNs/year 



Analysis ideas: 2-layer veto 
Transition from DC to IC 

•  2-layer fiducial volume is 5-6 times that of 
Deep Core. 

•  Use reconstruction for E>30 GeV to 
reduce background. 

•  Need to develop triggers and filters 



Analysis ideas: 2-layer veto 
Neutrinos from Choked GRBs / Jets in SNe 

Ando & Beacom. Phys.Rev.Le4. 95 (2005) 061103 

200 GeV 
30 GeV 

Razzaque, Mészáros and Waxman, Phys. Rev. 
Le4. 93, 181101 (2004); 94, 109903(E) (2005). 

20 TeV 
100 GeV 

K 
π



Analysis ideas: 2-layer veto 
Neutrinos from Choked GRBs / Jets in SNe 

•  Choked Jet SNe back of the envelope 
calculation: 
– Signal for E>10 GeV @ 10 Mpc: 5 νµ  (DC) 
– Signal for E>30 GeV @ 10 Mpc: 6-8 νµ (2-

layer w/wo HEE) 
– Signal for E>TeV @ 10 Mpc: 3 νµ (IC-80) 
– Problem: SNe are known to within ~1day 

Sources of Core collapse SNe:         Targeted searches 
                            LSST 



Analysis ideas: 
ν-multiplet self-trigger / Choked GRBs 

– Atm νµ E>30 GeV background (with 30o 
resolution): 1 

–  (For now) I ignore the down-going muon bckg 
– 2/3 or 3/3 way coincidence enhances 

significance. 

The optical follow-up (TeV multiplets) is already operational 
The online 10 GeV online multiplet filter is trivial 
Optimize 30 GeV multiplet filter for energy/angle 



Conclusion & Outlook 

 Rolling Search 
 GCN coincident search 
 Self triggered neutrino search 

Better calculations needed 
Online 2-layer and DC filters needed 



www.cra.gatech.edu/CenterConf 


