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Data from Auger and 'lelescope Array

* Spectrum
* Anisotropies

e Mass composition
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Auger spectrum together with some prediction from different sources hypotheses
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THE AUGER ENERGY SPECTRUM

i ALS, 33rd ICRC, arXiv:1310.4620 Auger 2013 preliminary
1 Q0
| oS o % S X A~ + & o — O
G EEFEFTTTT T ELLELLD
~ \O _
0 TERoee” .ﬁy—%ﬁw4
—
]
CTI log1o(E1/2/eV) =19.6
E logi0(Eankie/€V) = 18.7
M 1
(q\
> 1037:_ lognE —lognE —1 ) 1
Y J(E;E >E,)<E™ ll-l—exp( £10 S10 1/2)]
logjo We
N
L]
\< Normalizations: Hybrid -6%, Inclined +4%, 750 m array +2%, SD -1%
Q9
] 130 000 events !
1036 A S H S S S S ST I M S N W
17.5 18.0 18.5 19.0 19.5 20.0 20.5

logy(E/eV)

Auger highlights Ooty December 2014



TA coll., Astropart. phys. arXiv:1511.07510

x2ndf=19.7/19 (1.0)
vy =-2.63 £ 0.06
2

(-
<

Y,=-326+0.04

4+

log(Eankle)=18.62 + 0.04

TA

=
w
T
W
3
=
N
>
eP]
~
&
=
=
)
=
X
"
=
=

18 18.5 19 19.5 20
log, (E (V)

Combined mono spectrum from LR and BRM stations
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TA 5-year spectra and
extra-galactic proton
predictions

p =2.2: m = 6.7 ; E-= 10%
(1+2)A3+m)

M. Fukushima, arXiv:1503.06961

log(E> J(E)[eV?/mP/s/str])

24.8

24.6 | - .
=2 T
24.4 | L FT T q
kL . M % \$'
24.2 | "‘W’o‘&* W 4
24 "-.‘: 4 -
23.8 o ". '\,&‘ A
A
23.6 | \
] Uniform —— .
=4 . LSS - - -*
Uniform z,,,,, = 0.01 - - - --
23.2 — a | 1 A

18.5 19 19.5

log(Energy[eV])

20

20.5



Comparing

TA coll., ICRC2015 proceedings

N% E ¥y
P ‘:-.___.,::::f:'l' +
e L1 * No adjustments
W f
élo”z— | *
182 184 186 188 19 192 194 196 198 20 202 204 Auger/TA coll., UHECR 2014 symposium, Utah
loglo(E/eV) = :
> N
: - , N; 10 |
» Adjusting Fluorescence s .
Yield, E scale and : |

1 023
—®— Auger (TA FY and Einv)(norm. )

normalisation

—®— Telescope Array (6 years)(norm. )
|III|III|III|III|III| I|III|III|III|

182 184 18.6 188 19 192 194 196 19.8 20 20.2 204
logm(E/eV)




([
Kampert & Tinyakov, arXiv 1405.0575 C O mp a rl n g

 p=1; Emax = Zx8 EeV (Auger)

E [eV]
s P :2.4; <TA> 1018 1019 1020
| TA2013 preliminary
Auger 2013 preliminary /
T 33 AE/E =14%
é\ 10 :— p_ﬁt =
= ® @ o9 PY D~ 2 O
|;U_‘) o ° .’.r‘/ ®
o = N | O
|§ Galactic CNO N
o 1037 L P .
% ! : Fe X
s He
o) \
— ®
L
1036 e e e S e A S e S e S et 0 P e e
175 18.0 18.5 19.0 19.5 20.0 205

log(E£V)



Anisotropies

* Auger From | to 10 EeV
* TA+ Auger

* Auger Above 50 EeV

* |'A above 50 EeV

* Search for point sources




AUGER
W =457, THETA - 80"

The Pierre Auger Collaboration, ApJ 802, 111 (2015)
E > 8 EeV

Observations above 8 EeV correspond to a dipole of amplitude
d = 0.073+0.015 pointing to (o, §) = (95013°[1-39°l13°).
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99% CL upper limits on dipole amplitudes as a function of the energy. Some generic
anisotropy expectations from stationary galactic sources distributed in the disk are
shown, for two assumptions on the cosmic ray composition. The fluctuations of the
amplitudes due to the stochastic nature of the turbulent component of the magnetic
field are sampled from different simulation data sets and are shown by the bands.
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The Pierre Auger and Telescope Array Collaborations, Apl, 794, 172 (2014)
Dipole Upper Limits - Equatorial Coordinates
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Auger above 50 EeV

The Pierre Auger Collaboration, ApJ 804, 15 (2015)
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Map 1n Galactic coordinates of the Li—Ma significances of over densities
in 12°-radius windows for the events with E = 54 EeV. Also indicated are

the Super-Galactic Plane (dashed line) and Centaurus A (white star).
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Sky distribution (in Galactic coordinates) of the events with € = 52 Eev (black dots).
Blue fuzzy circles of 9° radius around all of the 2MRS objects closer than 90 Mpe.
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Cross-correlation of events with the AGNs in the catalog of radio galaxies with jets. The top-left panel shows the values of
fumin and P as a function of the maximum distance, B, to the AGNs constidered. The top-right panel shows the results of

the scan in P and Eth for the value D = 90 Mpe corresponding to the (second) mintmum tn the top-left plot. The bottom
plot shows the sky distribution (tn Galactic coordinates) of the events with € = 72 €ev (black dots). Red civeles of 4275
radius are drawn around the radio galaxies closer than 90 Mpe.



Centaurus A The Pierre Auger Collaboration, ApJ 804, 15 (2015)
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Corvelation of events with the Cen A radio galaxy as a function of the angular distance and the energy threshold, Bth
(top-left pamel). The top-right panel shows the cumulative number of events for the threshold Eth = 58 Eev, exploring the
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- TA event map above 57 EeV

E > 57 EeV ‘
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The Pierre Auger Collaboration, ApJ, 789 (2014) 160
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Mass composition
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P. Ghia, ICRC 2015 proceedings
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Fitted fraction an quality for a scenario with a mixture of proton, nitrogen and iron nuclei.
The upper panels show the species fractions and the lower panel shows the p-values.
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Fitted fraction an quality for a scenario with a mixture of proton, helium, nitrogen and iron
nuclei. The upper panels show the specles fractions and the lower panel shows the p-Values.




Comparison Auger TA

M. Unger, ICRC 215 proceedings
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Mass composition from Xmax
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Conclusions

o (Clear feature 1n the spectrum (Ankle + Gut-off)

* Very weak anisotropies on large scale (Mag, Field ?),
no point sources, no photons, no neutrons, no bright
stars... North/south sky difference ?

» Composition 1s hadronic, very likely mixed but no
or very little iron

WHAT AND WHERE ARE THE SOURCLES ?



