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Figure 1: The red data points denote the energy spectrum measured by TA SD. The red solid line denotes
the best-fit expected energy spectrum with p = 2.21, m = 6.7, AlogE = —0.03 for a uniform distribution
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Observation of dipole above 8 EeV
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Pierre Auger Collab. Science 357, 1266 (2017)



A directional reconstruction of the dipole

E[EeV]  d. [%] di[%] d[%] & ||
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>8  —2.6+15 6.0f, 6535 —24%1% 100+10

2 micron all- sky redshlft survey (2MRS)

O. Taborda et al.,

ICRC 2017

Z~17-5 atl10EeV — » EIZ~2-5 EeV

6.5% dipole amplitude
Equatonal (a4, 64)=(100°, -24°)
Galactic (4, 6)=(233°, -13°)

The flux-weighted dipole from IR galaxy distribution in
2MRS points to (l,b)=(251°,38°) — ~55° from observed

[Auger Coll. PRD 90 (2014) 122006]

Pierre Auger collab. Science 357, 1266 (2017)
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Ankle (ETa>10 EeV, Eauger>8.86 EeV) 45° circle

Confidential

EPJ Web of Conferences 210, 01005 (2019) using a different color contour

Tully Local Void

The blazar Mrk421, Mrk1380 and K. Fang, et al., ApJ, 794, 126 (2014)
starburst galaxy M82 are candidates? H.-N. He, et al., arXiv:1411.5273 (2014)

K. Kawata in ICRC 2015
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Figure 1. Reconstructed equatorial dipole amplitude (left) and phase (right). The upper limits at 99% CL are shown for all the energy bins in which the measured
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89 events, E > 4x10'® eV AGASA(red),Haverah(green),Yakutsk(blue),Volcano(black

Galactic Latitude

J. Cronin, Nucl.Phys.Proc.Suppl. 138:465 (2005)

Galactic Longitude
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ETA>52.3 EeV, EAuger>4O EeV

Confidential

Data from EPJ Web of Conferences 210, 01005 (2019)
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ETA>52.3 EeV, EAuger>4O EeV
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EPJ Web of Conferences 210, 01005 (2019) using a different color contour
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“‘%Hotspot” update from 11 years of data

-

K. Kawata

CAr by

:: = ,|<='-;:.‘I TR There iS a marginal excess iS seen a|ong the The |ncrease rate Of the eventS |nS|de the hOtSpOt Cerle

SGP (around the Perseus-Pisces Supercluster) IS consistent with a constant within +1o fluctuation
at the local significance of ~ 30
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Hotspot from 11 years of TA SD data, from May 11, 2008 to May 11, 2019

E >57 EeV, In total 168 events

38 events fall in Hotspot (a=144.3°, 6=40.3°, 25° radius, 22° from SGP), expected=14.2 events

local significance = 5.1 g, chance probability = 2.90

250 over-sampling radius shows the highest local significance (scanned 15° to 35° with 5° step) Shoichi Ogio in ICRC 2019
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Centaurus A AR S3.9cDEEEDE A

Intermediate anisotropy

Total SD events with E>32 EeV : 2157
Total exposure 101,400 km2 sr yr

_ 90_ - Blind search

o e L NGC4945 Scan ranges:
| ' = 32 EeV < Eth < 80 EeV (1 EeV steps)
1° = P < 30° (1° steps)

1.180 Most significant excess for E>38 EeV
(t=2020, d= -459) ~20 from CenA

—

180 -5 ‘}"

Centaurus A

3.9 o effect (post-trial)
for E>37 EeV, 28° window

. —— e

0 5.6

L.Caccianiga #206 o [17/30]

Antonella Castellina in ICRC 2019
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WEERE & Flux pattern g4

Pierre Auger collab., ApJL 853:L29 (2018)
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Intermediate anisotropy

v AGNs

3FHL catalog < 250 Mpc
33 sources (CenA, Fornax A, M87...)
Flux proxy ¢(>10 GeV)

Starburst Galaxies
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Flux proxy ¢(>1.4 GHz), > 0.3 Jy

Swift-BAT
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| CMB : 1 EGMF 1n voids, showing regions excluded by past limits (light shaded) and
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observations . . . . .
y 1 UHECR observations, have a substantial uncertainty associated with the mean
o | UHECR atomic number Z; solid and dotted lines show respectively the cases
, /* 1 Z=1.)7 and Z =5, which represent the range permitted by current
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lceCube neutrino hotspot?
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Figure 1: Direct measurements of the CR proton spectrum. The flux is shown in the form E?7 ¢(E) versus E to enhance the
visibility of the spectral features. The points are the data of PAMELA [2], AMS02 [4], ATIC [5], CREAM [6], CALET [7], DAMPE
[10] and NUCLEON [8]. The thick (red) solid line is a fit of the combined data of all the experiments using the two—break expression
(1). The thin lines are fits of the data of individual experiments. The parameters of all fits are listed in Table 1.
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Figure 2: All-particle and proton spectra obtained by direct measurements and EAS observations. The all-particle data are by
the Tibet experiment [12] (with three sets of data points obtained with different assumptions for the CR composition and shower
development models), and by IceTop/IceCube [13] (with the shaded area indicating systematic uncertainties). For the proton direct
measurements the symbols are identical to those in Fig. 1. The EAS proton spectra are by Kascade—2005 [15], Kascade—2013 [19]
(with the shaded area indicating systematic uncertainties) and IceTop/IceCube—-2019 [13]. The thick solid line is a fit to the direct
measurements of the proton flux (with the parameters given in Table 1). The dashed and dot—dashed lines are extrapolations to
higher energy (see main text).

Paolo Lipari, Silvia Vernetto, Astroparticle Physics, in Press (2020)
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Astrophysical neutrino
detections by IceCube

8 years (ICRC 2017)
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Auger: 324 events, TA: 142 events (A. Barbano et al., ICRC 2019)
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Figure 6. The magnitude of the dipole as a function of the en-
ergy threshold FE,,;, for the three injection models and two GMF
models we considered. The points labelled “Auger + TA 2015”
and “Auger 2017” show the dipole magnitude reported in Deligny

(2015) and Taborda (2017) respectively. The dotted lines show
the 99.9% C.L. detection thresholds using the current and near-
future Auger and TA exposures (see the text for details).
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