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Hillas Diagram (1984)
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Intrinsic spectrum index ~ 2 no significant anisotropy

Abraham	  et	  al.	  2010b
Abreu	  et	  al.	  2010
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Intermediate and 
heavy above 10EeV
TA  indicates  light  

composition

Letessier-Selvon, ICRC 2013 talk Letessier-Selvon, ICRC 2013 talk 

The  Source  has  to  explain..

...
Multi-messenger 

signatures
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A  tale  of  newborn  pulsars
Blasi,	  Epstein	  &	  Olinto	  2000
Arons	  2003
KF,	  Kotera,	  Olinto	  2012,	  2013
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Integrated  Extragalactic  Pulsars
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Integrated  Extragalactic  Pulsars

dN/d$log$B$

$$$$$11.55$$$$$$$$$$$$$12.65$$$$$$$$$$$$$$$13.75$ log$B$[G]$

dN/d$P$

$$$$$$$$$$$$$$$$$$$150$$$$$$300$$$$450$$$$600$$$$$P$[ms]$

Pulsar'distribu,on'in'the'galaxy'

Upper$limit$of$
rota@onal$speed$

<$0.3%$

Faucher(Giguère-&-Kaspi-06--$

$

50%P + 30%CNO+20%Fe
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Integrated  Extragalactic  Pulsars

Conclusion I
Newborn pulsars can be successful 

UHE sources!

dN/d$log$B$

$$$$$11.55$$$$$$$$$$$$$12.65$$$$$$$$$$$$$$$13.75$ log$B$[G]$
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Anisotropy  Check

rL =10Mpc
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What  about  their  Galactic  Counterparts?

Friday, September 27, 13



9

Contribution  from  Galactic  pulsars

Apel	  et	  al	  2013
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10KF,	  Kotera	  &	  Olinto,	  JCAP,	  010:	  03,	  (2013)

Composition
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Estimation  on  Anisotropy

Assume sources homogeneously 
distributed in the disc, small scale 
anisotropy can be estimated as 
(Blasi & Amato 2011b) 
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Estimation  on  Anisotropy

Assume sources homogeneously 
distributed in the disc, small scale 
anisotropy can be estimated as 
(Blasi & Amato 2011b) 

Blasi	  &	  Amato	  2011b

Heavy composition reduces anisotropy levels

Conclusion II
Galactic pulsars can contribute 
between the knee and the ankle!
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Testable  Scenario?
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Neutrinos  from  Integrated  Pulsar  Sources
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Neutrinos  from  Integrated  Pulsar  Sources

Insensible to 
injection composition: 

Fe~56P/26
CNO~28P/14
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Neutrino-loud 
lifetime
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Neutrinos  from  Integrated  Pulsar  Sources

Measured UHECR flux

Insensible to 
injection composition: 

Fe~56P/26
CNO~28P/14
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KF,	  Kotera,	  Murase,	  Olinto,	  in	  prep.
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Conclusion III
Consistent with current detection upper limits; 

Robustly tested with IC86-5 year and projected ARA-37 3 year operations.

Neutrinos  from  Integrated  Pulsar  Sources
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