
The  TA  Cosmic  Ray  Excess    
and  High  Energy  Neutrinos

Ke Fang 
High-Energy Messenger Workshop 

June 11, 2014

1



2

5-‐‑sigma  TA  UHECR  excess

a cluster of events of 5.1σ significance, found using 20 degree radius 
oversampling centered at R.A. = 146.7, Dec. = 43.2.
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Intermediate-‐‑Scale  Anisotropy  of  Cosmic  Rays    
with  Energy  >  57  EeV  measured  by  TA
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An  interesting  “coincidence”  -‐‑  TA  &  IceCube

Fukushima CosPA 2013 
IceCube Collaboration, Science 342 (2013) 
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An  interesting  “coincidence”  -‐‑  TA  &  IceCube
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An  interesting  “coincidence”  -‐‑  TA  &  IceCube  
with  3  year  IceCube  data

TA: Abbasi et al 2014,  1404.5890"
IceCube: Aartsen et al 2014, 1405.5303"



The  same  origin?  -‐‑  Significance
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"

KF, Toshihiro, Linden, Olinto 2014"
arXiv: 1404.6237



“Preferred”  spectrum  index  by  the  two  neutrinos
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KF, Toshihiro, Linden, Olinto 2014"
arXiv: 1404.6237

a flat prior on the spectral index  

a Monte Carlo population of neutrinos for each spectral index.  

Weighting the spectrum by the energy dependent effective area 

=> relative likelihood that emission spectra with varying spectral indices would 

produce the observed data. 

IceCube Collaboration, Science 342 (2013)"""
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The  same  origin?  -‐‑  Flux
IceCube Collaboration, Science 342 (2013)"""

Kascade Collaboration, 1308.1485""

IceCube Collaboration,"
1307.6669""

KF, Toshihiro, Linden, Olinto 2014"
arXiv: 1404.6237
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The  same  origin?  -‐‑  Flux

KF, Toshihiro, Linden, Olinto 2014"
arXiv: 1404.6237
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Fukushima CosPA 2013 
IceCube Collaboration, Science 342 (2013) 

Possible  Sources?
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Fukushima CosPA 2013 
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Possible  Scenarios
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Possible  Scenarios  -‐‑  Baryon  Background

Kotera+, 0907.2433""
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Possible  Scenarios  -‐‑    
non-‐‑thermal  Photons  from  GRB  Fireballs

"

Waxman & Bahcall 1997""
"

, Guetta+ 2003, Murase+ 2006""
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Possible  Scenarios  -‐‑    
non-‐‑thermal  Photons  from  blazar  jet

"

"

Murase, Inoue, Dermer 1403.4089""
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Possible  Scenarios  -‐‑  thermal  photons

Murase, Inoue, Dermer 1403.4089"""
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Conclusions
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