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IceCube-170922A
and Blazar TXS 05061056
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TXS 0506+056

refined best-fit direction IC170922A
= |C170922A 50% - area: 0.15 square degrees

= |C170922A 90% - area: 0.97 square degrees
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Blazars are not dominant source

ICRC2023

Updated analysis for TXS0506
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Neutrino Source: tension in pp model (hidden?)

Murase & Waxman 16
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Neutrinos from Seyfert, beyond one-zone model

NGC1068 IceCube Collab, 22
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Gamma-rays are absorbed.
Compact region for neutrino source
Different spectrum from the neutrino background.
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CR acceleration in accretion disk

Neutrinos from Low-luminosity AGNs
Kimura+15 43 .
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Tidal disruption event
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Clusters of Galaxies

Cosmic rays are deposited in clusters,
Mega Halo:LOFAR detected giant radio structure Cuciti+ 22

) Gas density (computer simulation)
@ Megahalo, radius = 1,400 kpc

) Classical halo, radius = 352 kpc

Surface brightness
(mdJy per beam)
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Electrons are accelerated by turbulence.
Electrons are probably injected as secondary of pp collision,
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Coma cluster

Nishiwaki+ 21 Coma
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Simulations of Cluster Merger

Nishiwaki & Asano 22
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Contribution to IceCube neutrino from clusters

Nishiwaki+23
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Another messenger: Gravitational wave

GW170817 (kHz GW) Different frequency

1

Ve - GW Frequency [yr~] -

m= Structured jet synchro + SSC
1072F T Makhathini+20

—
o
]

=

I~

10—14 -

[
<
=

E? dN/dE [erg cm ™2 s71]

OD 4
107 ICRCZ 02 ' _ 107'° 4 e Best-Fit SMBH Binary Model

] === SMBH Binary Model (GW-Only)

- ..... :2/3
10 1076 10I"3 l(I]O 1[I)3 1[11‘3 '][I)9 ](]I12 1015 : : . . . — kK I
Photon energy [eV] 2 101 3 x 10!
o s ro GWF [nHz]
Difficult 1o detect TeV photons rec.‘“e“"y nHe
from NSNS mergers nHz GW detection

by NANOGrav 15 yr observation



SMBH binary with sub-pc separation
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SMBH with Kpc separation
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SMBH merger

Palenzuela+ 10
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Galactic Neutrinos
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IceCube+LHAASO+Tibet

Converted 1o neutrino flux
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[eV halos

71077
&

JHWC ()
AFGL (v)
HGPS (v)
ILHAASO-WCDA(v)
ILHAASO-KM2A(v)

[ceCube (7
Tibet AS~ (v)
LHAASO (v)

Fermi-LAT (v)

---1-[?]3 o ----1-[.:]_1
E, [GE?\-’Y]

Fang & Murase

23

"

%
‘:m = i‘ . .
£ oot ‘L, inner region
= E A
© Fy
= A,
e B A
F
T 10 A o
“‘UJ = -
4
C “m
el | A FermiLAT Ry . |
= | —e— ARGO-vBJ " LY
"~ | —=— LHAASO-WCDA L T
L L
1077 | = LHAASO-KM2A o
= | —*— Tibet AS+MD L +
1D—|2 vl Lol L ol Lol ol Lol | |||||+|
-3 -2 -1 2 3
10 10 10 1 10 10 £ ravf
K
ot Aag, . outer region
2 A
O A
= A
= 10 e
= = A
ab
T \
B —— Fermi-LAT I
-1t —
B LHAASO-WCDA *
~ |—I— LHAASO-KM2A .
10712 = ']'
= Ll Lol ol Ll el L
-3 -2 -1 2 3
10 10 10 1 10 10 E[T9V1F

LHAASO TeVPA23
Spectral Break



Direct Detection

Proton spectrum
Close 1o the Knee?
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Note: how 1o distinguish diffuse and sources?
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Pulsar component consistent with positron CRs
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Future AMS data for positrons

AMS-02 ICRC2023

® AMS Current Data
® Projection AMS by 2030
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Summary

e Neutrinos from Seyfert, TDE, Galaxy Cluster
e Gravitational wave from SMBH binary
* CR protons and PeV gamma-rays
 CR pnositrons and Escape process from PWN
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