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Plan

Thursday: generic source properties

Friday: jetted active galactic nuclel

Today: starburst galaxies, samma-ray bursts, tic
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Scorecard

Eax ""UHECR €UHECR & Stacking UL
BL Lacs & > = ) ~20%
FSRQs & = = = ~20%
FR | & & & & ~20%
FR I © = < © ~20%

Non-jetted AGN
Starburst galaxies
HL GRBs
LL GRBs
TDEs
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Cosmic-ray accelerators that satisfy the confinement
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Non-jetted AGN
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NOn-j etted AG N Padovani et al 2017 AGN: What's in a name’
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Fermi-LAT Fourth AGN Catalogue, 2019

Non-jetted AGN
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Non-jetted AGN

Swift-BAT | 05-month hard-X-ray catalogue 2018
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radio-loud (RL) AGN

radio-quiet (RQ) AGN

X-ray absorbers in AGN

Blazar
low power

BL Lac FSRQ

FR-I ,
jet
- o . ( - - -
NLRG . - -
reflected /\ st ' |
~ - e

Seyfert 2

dusty absorber
accretion disc
electron plasma
black hole
broad line region
narrow line region

<
Serert 1 K

Beckmann & Shrader 2012

high power
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radio-loud (RL) AGN

radio-quiet (RQ) AGN

X-ray absorbers in AGN

Blazar

low power high power

BL Lac FSRQ

Risaliti & Elvis 2004
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NALs

log[¢ (erg cm s )] =0-1.5
log[N, (cm™ )] = 18-20
Velocny = 100-1,000 km s™
Distance scale = ~1 pc—1 kpc

BALs

log[& (erg cm s )] =0.5-2.5
log[N, (cm™ %)] = 20-23

Velocnty = 10,000-60,000 km s~
Distance scale = 0.001 pc-500 pc

Laha et al 2020

WAs

log[¢ (erg cm s )] =-1-3
log[N,, (cm 2] =21-22.5
VeIOC|ty = 100-2,000 km s™
Distance scale = 0.1 pc—1 kpc

Observed in ~50% of
Seyfert |

log[¢ (erg cm s )] =3-5

log[N,,

VeIocﬂy = 10,000-70,000 km s™"
Distance scale = 0.001 pc—-10 pc

UFOs

(cm™@)] = 22-23.5

I Illlll]
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Observed in ~40% of
radio loud and radio
quiet AGN

v~0.03-03c

(Tombesi et al
2010,2011, 2012, 2014)

Hillas criterion OKI
(but interactions with
IR photons limit max energy)



Can UFOs accelerate UHECRS?

s, Blasi, Morlino & Cristofari 2023

IR torus Lix ~0.5L;,

12
Ldisk
10% erg/s

D. Ehlert, FO, E. Peretti, MNRAS 539 (2025) 3
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Can UFOs accelerate UHECRS?

D. Ehlert, FO, E. Peretti, MNRAS 539 (2025) 3
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mixed composition
fp : fHe : fN
27% 8% : 65%
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co'n_s"isté'nt;wi;
27% - 100%

Non-jetted AGN contribution to the cosmic-neutrino flux [ SEEE.

Non-jetted AGN

Infrared selected (ALLWISE) AGN with
soft-X-ray weights ~ 32,249 AGN

2.60 excess w.rt. background AGN Catalog lceCube Point-Source Events
expectations DR
~ .;f-_.:'.' ° . ‘0 ‘:"':': ~ 60 75 _
_E?_E. !_ _.; e " . : -
- dN ) AN M
Best-fit spectral iIndex — ~ E N R s At
dE ° :.0;0. _'.'.‘.. % ...“' % :.‘:o«'.' .::
°. .o_“’_O'_';:g:;o: 0+-0 00%'8.‘0,: !:0 o

could account for 27-100% of diffuse lceCube Coll 2022 PRD
neutrino flux at 100 TeV
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c'o'n_s'isté‘ntwi_
27% - 100%

Non-jetted AGN contribution to the cosmic-neutrino flux [ St

Non-jetted AGN

Astrophysical Diffuse Flux (95% C.L.)
1 Ap] 809, 2015 1 PoS(ICRC2019)1017

10™
AGN corona v
Kalashev et al. 2014 — |R-selected AGN & Moy AGN corona y (cascade) )
_ Stecker et al. 2013 — 10° L& AGN corona X (thermale) ———
- -7 L = \li:_lh,
% 10 ~.—w Ay IIII NGC 1068 ]
— this @ -6 feacce’ffaio:[ LT (medium _
| AN 10 -!'!TIH!'I'-_ : =
% work £ \ """q...w energy V) !th|s ;
c > \ """‘"r N work 1NB: Different
S 1078 ) = = &) ‘ 1 energy range
1 f= \ GeV-TeV y H 2 Vvl{l ]
O, o - o - than
e | INGC 1068
- ] LA
1077 ¢ 10” g e e 7
: 10 "10°10°10 " 10" 10" 10° 10° 10" 10° 10~ 10
103 10° 10° 106 107 108 E [GeV]
E, [GeV]

several mechanisms proposed and consistent with this signal could account for 27-100% of diffuse IceCube Coll 2022, PRD
neutrino flux at 100 TeV

E.g. UFOs (Ehlert, FO, Peretti 2025)
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NGC 1068
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NGC 1068

Seyfert 2 galaxy with heavily obscured nucleus

Prototypical nearby Seyfert 2 (14.4 Mpc)

igh infrared luminosity: high-level of star formation
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Neutrino production in NGC |068

E Fp [GeVem 2571
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Saurenhaus, Capel, FO, Buchner, PRD, 2025
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Neutrino production in AGN Coronae

Saurenhaus, Capel, FO, Buchner, PRD, 2025 4 All-sky flux Murase et al 2026
_ A o 10 : = AGN corona v ‘
— U14 -+  IceCube ESTES : . AEN garens
10-5} = B15 (const. slope) -+ lceCube cascades i —— AGN corona X
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| SN
see also Padovani, Gilli et al 2024 10-¢ ' A\ NSk :
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Population model based on Murase et al 2020 PRL
(updated gamma-ray, neutrino observations)
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Scorecard

Enax % NUHECR €UHECR 1, Stacking UL
BL Lacs D - y ) <20%
FSRQs ay = = ) <20%
FR | & & = & <20%
FR I © © < © <20%
Non-jetted AGN UFOs ) ay y <) < 00%
Non-jetted AGN Corona & ¥ < & < | 00%

Starburst galaxies
HL GRBs

LL GRBs

Pulsars

TDEs
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Cosmic-ray accelerators that satisfy the confinement re
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1.8 - Ha
O = S
g, 1.4 -
Starburst galaxies |
s 1.2
E
)
g
g 0.8
Z 0.6 ) I Ho ]
: : : = ‘2
High star-formation rate (> 100 x Milky Way) | § o4f | J
5 E
0.2 -g
Starburst episodes are short-lived (<108 yrs) R TR R T & !
wavelength A/nm 3 [o1I] [NII]
5
Centrally driven strong outflows (" superwinds”) : 1-)(\,Q/\U y ELM\—
=% !

Column densities 2g > 0.1g/cm? and magnetic fields YT w0 a0 sw s G0 e 70

wavelength A/nm

B ~ | mG (cf 25 = 0.003g/cm?, B ~ 5uG in the Milky way)

TeV gamma-ray detections from NGC 253 (~3 Mpc) &
M82 (~4 Mpc) - consistent with point like at VHE

And a handful more in GeV gamma-rays (NGC4945, 115
NGC 1068, Circinus, Arp 220)

M82 | NGC 253



UHECRSs from starburst galaxies?

Auger Coll, ApJL, 853, L29, 2018, Auger Coll 2022, Ap| 935 (2022) 2, 1 /0

Starburst galaxies (radio) - W =25°
75> Galactic

latitude
o

-75° Ionékude

0.0 0.2 0.4 0.6 0.8 1.0
Model flux, ®(Eauger = 40 EeV) [arb. unit]

Cirreltsdigaiadies fearsfattety eignisnts
E Sn8dehElgrataatsoiGRRBYetc)
post-trial significance: 4.20

116

Lovelace |9/76, Waxman 1995, 2001, Blandford 2000,
Lemoine & Waxman 2009, Farrar & Gruzinov 2009
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0e (green), oinel (blue) and oot (red) (mb)

Neutrino production in proton-proton interactions

Gas reservoirs (Starburst galaxies, Galaxy Clusters...)

Since interaction length A(E) « 1/6(E) ~ const.
p+p—>p+p+Nrt+Nn + Nz’ and meson production spectra

A A A o 7k 7 S ey Bp) = AETE,)
For AN/AE ~ E7
AN/dE, ~ dNIAE, ~ E;"

TOTEM Coll. EurPhys,.C 79 (2019) 103

140 r

A pp (PDG 2010) % STAR (prelim.) @ TOTEM |
1301 v pp (PDG 2010) &3 ALICE o LHCb
120 | o Auger (+ Glauber) « ATLAS/ALFA > CMS

Otot fits by COMPETE ......... ..................... »
(pre-LHC model RRPL2) : : : : g
— — — 0g fit by TOTEM

110

100

........................................................

(11.84 — 1.617In5 +0.1359In*s) |

_ ST g i - rotons
0 e ............. e ...... o ¢ | \
I .

) - s 1 - neutrmos
50 7 7 . : q) ......................................... p
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Neutrinos from starburst galaxies: Reservoir model

L oeb, Waxman

sketch by K Murase

CR confinement

W region w. CR sources

High gas density, high B environment

UHECRSs

from GRBs
—

The highest energy cosmic rays escape (observed)

Lower energy CRs lose all their energy In pp interactions
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Neutrinos from starburst galaxies

Palladino et al 2019

‘TI_I 10-6 I IceCubie TGM _
L ]
) : + IceCube HESE -
IU) _ pp neutrinos
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o 107°f ’I
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a ol 4+ EGB . “\ I
"'; 10 _ ----- Direct \\\
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T Total '
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see also Bechtol Ahlers et al 2015



Scorecard

Epax *° MUHECR €UHECR L Stacking UL
BL Lacs = x < ) <20%
FSRQs < ) &/ - <20%
FR | & = & & <20%
FR I © = & © <20%
Non-jetted AGN &) & & & <100% .t oroblems at
Starburst galaxies > = < < <]00% e
HL GRBs
LL GRBs

TDEs
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Cosmic-ray accelerators that satisfy the confinement re
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Gamma-ray bursts

Discovered serendiprtously in 1967

Intense short flashes of light peaking in the 10 keV
-1 MeV range

Isotropic equivalent energy release ~10°410°° erg
(ct <I10% erg/s iIn AGN)

Rate ~ 1000 year occur in the Universe

Short (0.3 second) and long (50 second) bursts -
Iwo distinct populations

"~ Afterglow’ fading emission for hours to months

Before and after Fermi LAT views of GRB 130427A, centered on the north galactic pole
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Gam ma- ray bu rStS Fermi-LAT 2nd GRB Catalogue, 2019
Fermi-LAT 10 year GRB mag DU
> | 08”#028 < 130427A°

160623A

080916C

o

e

o«
IPN Fermi

i INTEGRAL—

™ The most powerful _ A | ' B >2000 GRBs with Fermi-GBM
' transients in the N e . N ~200 with Fermi-LAT

-30°

Universe N » | : . 5 with H.ES.S.

28



Binary neutron star mergers: GW 170817

On August | /th, 2017
the detection of GWs -

/GO and Virgo reported
rom the coalescence of a

binary neutron star syst

€m

LIGO, Virgo, Fermi Coll+ many others,
Astrophys.d. 848 (2017) no.2, L12

Swope +10.9 h

LIGO
30°
LIGO/
Viirgo 4

Fermi GBM indepenc

ently detected the sGRB

GRBI /7081 /A, |.7s late

"

An extensive observational campalign localised

SGRB In the early type NGC 4993, at d ~ 40 Mpc

GWI/70817 and GRBI /08| /A confirm binary
neutron stars as progenitors of SGRBs (pchance

~10-8)
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possible cross-shock IC

Internal Shock the surrounding_medium
- =1
. = pa e shocke=
Very high Lorentz factors,[ = [00-1000 "y N ‘ :

UHECR maximum energy

Highly magnetised expanding jet

|13 |6
=10'" ¢cm = 10" cm > 10""¢cm

1 [2Lg, . Lo \7?/T"\'/ R \
B, = ~3x10°G —_
1 TR C 1052 erg s~1 300 1013 cm

E = 7eB. TR =~ ZeB.R = 25, 2550 & g5 102V . 7 = (R
max — £€Deq = £€DgqIN = I c ~ 10526rgs_1 300

Waxman 1995, Vietri | 995

Maximum energy OK for protons

Nuclel survival in GRB photon fields?
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UHECRSs from GRBs!?

GRB rate: Several shocks - - also External Shock

possible cross-shock IC

p~ 107-107° Mpc™ year™ Internal Shock SR e
Collisions betw. diff.
2 |

The apparent number density is: A | Photospheric \
. 'V .0 ple”  'th. radiation
Mefr, GRB ~ O * P ~ Jet — — Ao Y ' X

A O

And we inferred nyper = 107> Mpe™ pp— _ R

13 16
=10" em 10" cm >10""¢cm

Thus GRBs may just about satisfy the number density
constraint for Bggyp 2 0.1 nG

: D \(f E N[ o B \°
6tdelay —_ 15 X 10 yI‘ . 20
100 Mpc 10YeV 1 Mpc 0.1nG
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UHECR Spectrum and Composition Observable

Auger Coll, PRL, 125, 121106, 2020
Tkachenko for Auger Coll, PoS(ICRC2023)438

Auger Coll, PRL, 134,021001, 2024

fractions based on EPOS-LHC
1 038 | | | IAu(g:er Cloll, {CA{DOSI(QOIQS’)(I)24 103 .
T': _.'......Co'o.. .0’000 °
TUJ 102_ $g$+$.:o....:oc l+l{ *,
J bepe Ty ey +
g AT | TR T
E . NI v * T !
: : A=1 \ : S 't .
@\ i — —_—
y = |
% 1 — 2<A<4 ) /\ Fe Em‘ﬁ + A ¢
— | \ SIS uger all-part. ¢ !
LT.J — O <A<L22 \ v b Auger p ¢
— 1036 23<A<38 \ 1 ¢ Auger N
] — A>39 \ 1 ¢ Auger Fe
- — £ - .\I — I - I\. 10—1 | | | . | IT |
18.0 18.5 19.0 19.5 20.0 17.0 17.5 18.0 18.5 19.0 19.5 20.0 20.5
lOgl()(E/GV) logo(£/eV)
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UHECR Spectrum and Composition Observables

100}
. Total _ :
E ~ach source characterised by:
5 1071
E B ‘Rmax
- -Spectral iIndex
™ 102 He o
\ -Composition
R CNO\Si \Fe:
10 85 160 195 = 200 205
log1o (E/eV)
1038 e e _
| T “H He
;I'-‘125Mpc'/;h -- = T~ ! _
Py T;_‘ \.\.
> Nm 1037 \‘\ 2
= N N |
C,\;\ﬁ/ L A= \‘\ ' _
' > — A Fe
barticle o 2<f<4
CET._] —— B5<A<22 \ v
':ransport — 1036 ] — 23<A<38 \
] —— A>39 \
Y A A — \ / [/ \ o N\
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J-BE}[eVZkm™2sr! yr!]

From identical sources to a population

D. Ehlert, FO, M. Unger, PRD 10/ (2023) 10

-p ~He —N -Si —Fe -—sum
=
o
E Near-identical
9 sources
[0}
\ .
— 5 <AL22 \ v (36 | |
1036 ] — 23<A<38 \ 2 Non-identical
] — A>39 \ = sources
' |I' ' ' 'II ' ' ' "\I ' ' ' ' k| ' ' ' ' |l' ><
18.0 18.5 19.0 19.5 20.0 o
logio(E/eV
gio(E/eV) o

-5 : 4 "
10 48 185
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From identical sources to a population

10

Max. rigidity dN o~ Poon
CoL : X
distribution max
stribut dR...
Single Source UHECR Spectrum Popu.lat}on Spegtrum. -
Power-law distributed maximum rigidity
' | 0L
T 1 L I . , o~ T T T T I N,
O ey : e N
N ’ Source Cutoft \‘\\ = Source Cutoft
S 10-1- —— Heaviside \\ x :@;10_1_5 —— Heaviside
~ 1 —==- exp S \Q N ©
g ....... broken — exp :m \\ = broken — exp gg
= : super — exp, w. A = 2 > \\ < super — exp, w. A = 2 ‘
-9 “ e . - N — -2 —— —— s
062 107! 10° 10" 10 10! 10° 10'
Rigidity, R/Rmax Rigidity, R/Ro
N y R 7se R < R,
— X SIc o X B B
dR PP ) Rt R> R,

Broken exponential, e.g. Auger Combined Fit (Aab et al 2017/)

Super exponential in case of DSA with synchrotron losses with dN/dR « exp — R*, 1 = 2 e.g. Zirakasvili & Aharonian 2007
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A curious maximum rigidity distribution

o | D. Ehlert, FO, M. Unger, PRD 107 (2023) 10

103 -
o SIBYLL2.3c
N j n(z) ~ n(z=0)
() O = . exponential cutoff
Z Fe
§: A\,[\Q%,\%]
Q |
5 10 "Standard accelerators™? !
= (-
25 IN-source cutoff mechanism?
20 5-
o &
O & ‘ 30
) T %
5 —-‘ 57801
.80 80 ol
A EC
RY € [Ry,5R,] (90% of sources) X
740 L= -
, . | 18 19
_9 ) > l0g10(E/eV)

~Conclusion #2: UHECR sources are few or near- identical Emax

dVbb LI U4 11 T\ A/ IsrC 131



UHECRSs from GRBs!?

GRB rate: Several shocks - - also External Shock

possible cross-shock IC

Flow deoelerati. ng imn.
p =~ 107°-107% Mpc— year™! Internal Shock

Collisions betw. diff. m l
parts of the flow

The apparent number density Is: A - Photospheric 3, \
'3 R ple”  'th. radiation
Mef,GRB ~ OF * P ~Jdet — —~ anedY ' X

AANAD O

And we inferred nyper = 107> Mpe™ pp— _ R

13 16
=10" em 10" cm >10""¢cm

Thus GRBs may just about satisfy the number density
constraint for Bggype ~ 0.1 nG

: D \(f E N[ o B \°
6tdelay ~ 15 X 10 yI‘ * 20
100 Mpc 10YeV 1 Mpc 0.1nG
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Neutrino production in GRBs

Ample photon fields

Meszaros & Rees, 2014 Several shocks - - also External Shock
possible cross-shock IC
+/.0 Flow decelerating into
= lp+ 7l
p }/Jet p Internal ShO Ck the surrounding medium
z z e |
parts of the flow shock<= => shock
mx I I ,
EE, 2 —= =0.16 GeV ‘ prooprerc il 1
4 1 + Z 1 + Z -‘ <&y ) ) i 'ra jaton -
-1 - — —~ Jof — — | oA
2
E > 38 GeV ( L ) £y | . AN }
C : —
v — :
1 + vé MGV ‘ eV- PeV neutrinos

e.g. prompt emission,

:1011 cm = ]OHCIT] >10""cm

z=11T2=10° E ,~ 250 keV — E, ~ PeV

> [ 00 publications on theoretical expectations:
see e.g. review "Neutrinos from GRBs” (Kimura 2022)
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GRB contribution to the cosmic-neutrino flux

Stacked search for 2000 Fermi GBM GRBS /cigube Point-Source Events
neutrinos coincident with ' 3’* i R T W 60—
prompt GRB emission. ’ '

209| GRBs R

2000 GBM GRBs
266 Swift GRBs
121 LAT GRBs

lceCube Coll, ApJ 843 (2017) 112
lceCube Coll, Fermi GBM Coll, Abj 939 (2022) 2

+strong limits from GRBZ22 1 009A (the ~"BOAT’) Prompt (ATprome ~1-100s): < 1% diffuse neutrino flux
lceCube Coll ApJL 946 L26 (2023)

ANTARES Coll MNRAS 469 906 (2017) Precursoré,gxfterglow (ATaftersow T 14d): < 24% diffuse neutrino flux




Scorecard

Enax % NUHECR €UHECR n, Stacking UL

BL Lacs &< * < = <20%
FSRQs & > & = <20%

FR | & & & & <20%

FRII & & & & <20%

Non-jetted AGN & & & = <|00%

Starburst galaxies @ < = = <100%
GRBs © & & & 1%

TDEs
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Cosmic-ray accelerators that satisfy the confinement re

1 au 1 pc 1kpc 1 Mpc
1014 —_— 5 =1.0
. === 3=0.01
1011_
©)
= 108_
60
3
5 105_
n
o 2
0, ]
10 Wolf-Rayet stars
O
© 101
s, 1 N AGN
g \\ Hots;X)Ct;sl\l
—4 .
10 SNé \\ Lobes
o Milky Way .
Galaxy cluster So
N
10—10 | | | | | | | S
104 107 10 10 10'% 10 10%% 10%

Comoving size - [" [cm]

|36

Neutron stars

Starbursts

* ® " Narrow Line
s o / Region

Broad Line
Region

Accretion
Disk

Obscuring
Torus

AGN

7 eV)



Tidal disruption events

SMBHs are orbrted by star clusters

Millions of stars in random orbits
Tidal forces may deform, or tear Into pieces a star

One TDE in 10%107 years per SMBH

-or tidal forces to be relevant they must be stronger than
the star's self gravity

GM SMBHR* GM *

R? R3
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Tidal disruption events

GMSMBHR* _ GM*
R? R

For tidal disruption to occur R, < R;

R: must be outside the event horizon for visible TD

The Schwarzschild radius is

2R 3/2 R 3/2 v

_ C I * *

Mgypy < M2 ( e ) ~ 10°M, (R—) (M_
O] O]

FOr Rt >rs
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Tidal disruption events

-lare of electromagnetic radiation at high
beak luminosity (X-rays)

| ocated In the core of an otherwise
quiescent, Inactive galaxy

-xtreme flares can host a relativistic
nadronic jet

Typically 50% of the star's mass expected
to stay bound to the SMBH and be

ultimately accreted

~ |00 candidate TDEs observed so far; 3
with jets (hard X-ray spectrum)

Timescale of months to years
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Swift |1644+57

Test case, Swift | 164445/, jetted TDE observed In
“blazar’” mode

O
oa

served for ~600 days, In a smal

quiescent

axy In the Draco constellation a

BR
E ~10YeVZ

7z = 0.35

I’

3x 107 Gcm 10
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Swift |1644+57

1 O 18 Farrar & Piran 2014

Test case, Swift || 644+57/, jetted TDE observed in = | | -

“blazar’” mode - -
Observed for ~600 days, in a small quiescent c
oalaxy In the Draco constellation at z = 0.35 3
)

BR I

E . ~100evVZ r

3x 1017 G cm 10 m - _

® 6 ~1/T

| , e 1016 |— _

For Swift |1644+5/ from radio observations in the outer - ® 9. = 0.1 =

jet (but dependent on assumed opening angle of |et) _ J _

|_I| | | 1 1 111 I| | L 1 11

BR>1-3x%x10" G cm 10 102

t [d]
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Can TDEs be the main sources of UHECRSs?

The "apparent” source number density must satisfy the
observational bound, with o¢ the spread in arrival times

neﬁ«N&‘-p

From Auger

nygEcr 2 2 X 107 Mpc™

The observed rate of jetted TDEs
p~ 1071 = 1071 Mpc™ year™!

TDEs can satisfy the number density requirement if

. D \°f E \°[ Ay B \°
Olgeray = 107 yr - 5
100 Mpc 10%eV 1 Mpc I nG
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Neutrinos from TDEs!?

107}

Photopion interactions in the jet (condrtions similar to 1061
AGN/GRB) Ly

L 10°F

m>~
One problem is that jetted TDEs are very rare Q104

QO
n = 101" Mpc3 ct GRBs,n = 107 Mpc? ; 10°

@ 107}
Non-jetted TDEs 10 -100 times more numerous, but S 10l
not clear If (where!) they accelerate 107 eV protons %

g !
Stacking limits from lceCube (jetted TDEs < 1%, non- 2 01l W 1cecube
jetted < 26%) .| IceCube-Gen2

10% 104 10% 10 10°° 10°! 10~% 10°3 10> 10~
effective bolometric neutrino energy E,[erg]
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TDE contribution to the cosmic—neutrino flux

3 jetted TDEs
40 non-jetted TDEs (mixture
of X-ray / UV / optical TDEs)

Updated search in 2022 ZTF
TDEs with neoWISE flare
(" "dust echo™) Y. Necker TeVPA

2022 - No excess

lceCube Coll PoS ICRC 2019
Necker et al 2022 (ASAS-SN Coll)
Stein et al 2022 (ZTF Coll)

TDE sky-map
79°

-*150° —120° —-90° —60° —30° 0° 30 H0°

—75° gal longitude 1

90° 120 150°

Tidal disruption events

lceCube Point-Source Events
75
60 -

Jetted TDEs: < 3% diffuse neutrino flux

Non-jetted < 26%
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https://indico.cern.ch/event/1082486/contributions/4878587/attachments/2490304/4276548/accretion_flare_stacking_tevpa2022.pdf
https://indico.cern.ch/event/1082486/contributions/4878587/attachments/2490304/4276548/accretion_flare_stacking_tevpa2022.pdf

Scorecard

Enax % NUHECR €UHECR n, Stacking UL

BL Lacs = * < = <20%
FSRQs & < & = <20%

FR | & & © & <20%

FR I & = & = <20%

Non-jetted AGN & = = < <100%

Starburst galaxies @ < = = <100%
GRBs © & & < 1%
Jetted TDEs &< S l > <3%
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The current neutrino source landscape: Stacking upper limits

plot from FO PoS ICRC2021 (2022) 030, based on numerous lceCube analyses, see arXiv:2201.05623 for references

100 - T
I
5 80- ' 2
3 ] S
S 60 ! :
. O
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S I
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- |
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20 - ]
I -[
0 - = nE 11 T I | nE
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6{&\996 %$ W $ » ‘QO‘{OQP{@@‘&%\O 36)@6 ﬁ;‘i s %&6{ \)/\?\G %%G & %\}'6 %Q %Yw% /)6@6 %\%ﬂ)@x Q %) %ﬂ)%i P*C;L;& .~ P‘G
I—I — I—I I — I —

Supernovae GRDBs TDEs Calorimeters Active Galaxies
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https://arxiv.org/abs/2201.05623

Scorecard

Enax % NUHECR €UHECR 1, Stacking UL

BL Lacs & ) & - <20%
FSRQs & & & ) <20%

FR | & & & < <20%

FR I & & & & <20%

AGN Winds & & & < <100%

AGN Coronae ¥ & = = < 00%

Starburst galaxies ) =y & & <|00%
GRBs & = &) > < | %
Jetted TDEs < = = x <3%
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Votes

UHECR Sources? HE neutrino sources!?

Before/After Before/After
Jetted AGN 9/ 5/2
Non-jetted
AGN 2/2 6/15
Starbursts 5/5 2/10
GRBs |3/15 9/5
TDEs 2/0 /0

Not on slides BNS: |
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