Newornulsars as

Ultrah1gh Energy Cosmic Accelerators

Ke Fang
University of Chicago

. - . - . - P o
v ’ - - - . 3 )
. 4 y; \ : » . X
[/ | : K . - 3 -
1 ) 3 ’ . 3 -
¢ A . . ¢ | 4]
- - : 3 4
'S . > y b 4

« o .
) f . ° o 4 b P
L . 3 ,

s

. g b i . - /]

Wednesday, May 15, 13



Observational facts of Ultrahigh energy cosmic rays
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Chemical composition
Intermediate and heavy above 10EeV
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Direction of events
No strong evidence of clustering
of data
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A tale of newborn pulsars
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Monte Carlo propagation
hadron mteractlons with EPOS + CONEX
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Pulsars that allow escape Integrated
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What about their Galactic Counterparts?
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Contribution from Galactic pulsars II
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Auger case

________:__I _____________
! t }H 1

<In A>

— — — Tunkom_ _E
Yotutsk O
CASA-BLANCA < 1

vvvvvvvvvvvvvvvvvv

[ EPOSV1.99
850 --------- QGSJETO1
I QGSJETII
— S SIBYLL2T e
g€ 800
O
3
— 750
Pal
£
=< 700

@]
(@]
—

RMS(Xmax) [g/cm?]
5

20
O I 1 1 1 1
18.0 18.5 19.0 19.5
log E [eV]

Wednesday, May 15, 13



Neutrinos from Newborn pulsars
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KF, in prep.

Neutrinos from a nearby pulsar
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Conclusion 111
| Averagely every ~10,000 yrs there is a newborn pulsar that
 contributes to measurable neutrino flux
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Contribution from Pulsar Sources
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