
UHECR and GRB Neutrinos : incomplete revolutions ? 
 

Two Astronomy in search of their sources 

 • Most-all GRBs do not trace UHE neutrino events 

• UHECR maps do not trace expected local 
Universe; only Cen A? 

• GZK neutrinos  are not observed yet 

• UHECR may be  most Fe: no much directionality; 
possible lightest He nuclei: smeared map 

• UHE ICECUBE neutrino events: new revolution 

• Glashow resonance and double bang, missing 

D.Fargion, Rome,  23-5-14 



Historical Hopes 

• A century ago, Rossi,  COSMIC RAYS, charged, 
deflected, smeared, mysterious sources. 

• Half century ago: UHECR, Linsley-Scarsi, hopes for 
undeflected proton for UHECR astronomy 

• 40 years ago: UHE neutrino in cube km. 

• 20 years ago : ZeV events; .AGASA..15 years 
HIRES-AUGER 

• 7 years ago: UHECR GZK overlap Local Group? 

• 1 year ago: PeVs-tens TeV ICECUBE events 



UHECR news 

• 2011: 69 events …. 

• Cen A most clustered source 

• Spread signals mostly NO proton, No Iron 

• We : most He like lightest nuclei 

• Multiplet secondaries of He foreseen 2009 

• Multiplet at tens EeVs observed along Cen A 

• Hints of Heavy nuclei from Vela and Cygnus 



Last TA and AUGER  and Multiplet events  
at 20 EeV…2009.2011 

Possible Lightest Nuclei : He 



Hints of UHECR related to galactic  
Planck Maps 

• Absence of UHECR in empty  dust Planck map 

• Possible clustering in Cen A 

• Hints of Vela and Cygnus sources 

• Galactic Center possible signals 

• Most UHECR (excluded Cen A) mostly galactic?  

• ARGO-ICECUBE Gamma TeV anisotropy 
related to radioactive  UHECR (Ni,Co) decay ? 



D.Fargion, Radioactive UHECR and GRB jet-
20-3-2014

PLANCK AND AUGER with TA ..from 55 EeV: UHECR seat where Dust is



Additional anisotropy at TeVs 
An Anti-GC Fountain centered on CRAB? 

 



Crab centric Fountain? 

• No possible by primary CR at TeVs..but 

• Possible 

 by UHECR  

• Secondaries 

• Correlated with 

 TA anisotropy? 

Radioactive  

UHECR 



 

The Map CONNECTION: Up dated ARGO Ricap Di Sciascio and ICECUBE  
Desiati 2013 
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Neutrino May day  13 Madison  USA

2+ 26 events
If 10-12 of the 28 

events are 

atmospheric

than the 7 muon

tracks must be

mostly of those

family.. But why the 

remaining 18 or 16

events are muon

free..? 



News by ICECUBE  neutrino results 

• No GRBs correlated in time (just three precursors) 

     No Double Bangs 

     No Glashow resonance at 6.3 PeV 

      Need of a cut at few PeVs 

No clustering at expected certain sources 

28 Shower (smeared), 9 muon tracks 

Harder spectra than atmospheric ones  

BUT 

A flavor revolution : Inshowers Tau discovered even if 
hidden with electron and NC 

Above few tens TeV all extragalactic 

 



D.Fargion, Radioactive UHECR and GRB jet-
20-3-2014

Summary of CR Spectra:Cosmic Rays Number
Flux as energy:

Log dN/(dt.dA.dE.dsr)*dE



Energy fluence map 



Reading new signal in a mess of cosmic 
rays noise secondaries 

 



Why a new astronomy ?   New windows to deep 
Universe and Cosmic Rays Sources 



Mini revolution 
Timing able to disentangle directions 



Spectra before 



Wider spectra after: 2+ 26+(8+1) 



The Glashow resonance  





A Flavor revolution 



Today ICECUBE updated 3d year: 37 events 

 



 

The Map CONNECTION: Up dated ARGO Ricap Di Sciascio and ICECUBE  
Desiati 2013 



The Map CONNECTION: Up dated ARGO Ricap Di Sciascio and ICECUBE  Desiati 
2013 



Possible Clustering at Vela and GC? 
The role of UHECR? 



What next? 

• More events than shower smooth ones 

• Much better directionality 

• Muons neutrino can be the best candidates 

• External ones are born in wider volumes 

• Muons above 30 TeV by muon neutrinos may be 
born within larger distances and volumes 

• 9 Observed muons may be amplified by 50-60 

   crossing UHE TeV muons 
• Such Tracks show Solid angle hundred times smaller 



Muon lenght 

P5 Presentation 12/3/13 Cosmic Particles Overview of Opportunities 
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http://arxiv.org/abs/1404.5914
http://arxiv.org/abs/1404.5914




More pairs, more Astronomy 



 
 
 

In conclusion: 
Flavor  Neutrino Revolution 
 and Crossing muons  as a 

cornestone 
in Neutrino Astronomy 

 
 

 

         arXiv:1310.3543 DF and Paolo Paggi 

Flavor revolution at ICECUBE horizons?  

NIMA Volume 753, 21 July 2014, Pages 9—13 
 

         arXiv:1404.5914 DF 
Crossing muons in Icecube at highest energy:  
Cornerstone to neutrino astronomy  
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Thank you for the kind attention 





Fine ossia End 





 



 



 



 



LEGAL-12-8-13 



legacy 



 



 



Parallele senza GRIGI 



A third 2-PeV event: Bird 





How can be sure on Directionality? 
Moon shadows, angular resolution 






