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The guaranteed cosmogenic nheutrinos

10-5:"| T T L I L LA T ' e AL
L+ Fermi EGB IceCube (HESE 6yr) KASCADE — all
[ W Fermi EGB (non — blazar) IceCube (v, 6yr) KASCADE — light
Auger (E x 1.05)
10-6 i TA +TALE (E x 0.91) |
T 7 E%E
= 107} b -.
| tHt

: T

)
> -8 1”

o 107} 3
S v ;
Ya¥ ]
™
Lﬂ 10'9 B Cosmogenic v std. -

Pure Fe inj. low E&g™
i Fe rich, low Efg* -~
10 L, ’ \
101O”Ill IHIZI I“I3I I”I4 IHI5I IHI6I I”I7H‘”I8llﬂhll9l I‘Hll(l)”llli
1Nt ane an=s an® 100 100 107 10® 10° 10 10
"not-so-free" parameters E[GeV]

?

A flux normalisation

Y Injection spectral index

Rmax (max. rigidity ~ max. proton energy)
composition

source evolution history

K. Fang

cosmogenic neutrinos guaranteed

if sources of UHECRsS
@cosmological distances



Cosmogenic neutrinos: production channels KK, Allard, Olinto 2010
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Principal ingredients

KK, Allard, Olinto 2010
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The guaranteed cosmogenic neutrinos

KK, Allard, Olinto 2010
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The guaranteed cosmogenic neutrinos - Auger best fit

Auger Coll. ICRC 2017
Van Viiet et al. ICRC 2017
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New Auger best fit - relaxing source evolution

R. Alves Batista
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Auger Coll. ICRC 2017
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_ A /% fue/% /% fsi/%  fre/%  Duin =Dy, + Dy
QL6170 88T 3.0 2.1 735 210 04  191.9=37.3+154.6
oI 06175 1848700 110 138 679 72 0.1 221.3=48.7+1726
see [3]  0.87700¢  18.621002 0 0 88 12 0  191.9=29.2+162.7

2 Influence of EGMF

Table 1: Best-fit parameter values of ¥, Rqy, and f, with @ € {H,He,N,Si,Fe} obtained by minimizing

the deviance D as well as the minimal deviance D,,;, and the contributions Drjnin and Dﬁ?g" for our models I

(with EGMF) and II (without EGMF). For comparison, the results of the 1D simulations from [3] are also
shown.
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The guaranteed cosmogenic neutrinos

KK, Allard, Olinto 2010
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2 GRAND talk by S. de Jong this afternoon
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Neutrinos produced at the source (diffuse flux)

Diffuse flux (integrated over the whole population)

| === Clusters w. central sources mmm  GRB afterglow-ISM
_ Newborn Pulsars === GRB afterglow-wind |
=== Active Galactic Nuclei —— GRB afterglow-late prompt

— 10_7 - 'a", -

| : AD) e

— \’LQ e

0] , e( et ', s *(
‘_l‘ ~'~ POQ_ ¢;'¢ s \e,b

w0 ‘o ‘;', - O\’Q
1 ~ e (ZOX.'_B) - Q\V‘$

g 8 s \CeC:i - ©

> 10 — &

O

< &)

N QQV-

cwe $07’

&3 : Ly

- -9 \

o 10

>

3 \

L A\

z \)

10710 :
. <17 1 107 100 1ov
unique shapes for E [GeV]
various sources K Fang

(because of interaction
backgrounds)

13



nebula non-thermal y SN thermal y

Amato et al. (2003) . ‘ wfato et l. (2003)
Lemoine, KK, Pétri (2015)

SN ejecta matter

. Amato et al. (2003)

ase & Olinto (2016) -+ Bednarek (2003)

G X > * Murase et dl. (2009)
Murase & Olinto (2015, 2016)

star's thermal y

Bednarek & Protheroe (1997)
Link & Burgio (2006)

Crab flares non-thermal y

Guépin & Kotera (2017)



Murase et al. (2009)

Understanding the neutrino spectra from SN region Fang, KK, Murase, Olinto 2013, 2016

Most promising & robust way to produce observable > PeV neutrinos from pulsars/magnetars
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lceCube constraints on newborn pulsars as sources of UHECRSs

Aartsen et al. 2016

model dependent 90% C.L. limits

10-6 | m==== Ahlers best-fit 3EeV m—— 90% CL model-dependent upper limit
S wmmm Ahlers best-fit 10EeV | === - model flux
|| = Kotera FRII
107 B e Kotera SFR eemTTTTTTT -l -

@ 1 0-8 ;___ _______ R e T - 2‘:: :~§ -

‘I_O E — \\\\ \\\\\\\\\
3 RN
o 10°Y -7 oY
S PP N
(&) ™ - N
> 10 ="

> 10

O,

~ 107 memm Murase AGN s=2.3
w” Padovani all BLLac
C\Iﬁ; 10°8 Fang Pulser SFR - |

*N -
10° Y
10_10 | Ll 1 . T\..I
10’ 10° 10° 10" 10"
E, [GeV]

Expected number of Model

events in 2426 days Rejection

of effective livetime Factor
v Model Event rate p-value MRF

per livetime

Murase et al. [45]
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Murase et al. [45]
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Fang et al. [48
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Fang et al. [48]
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MRF = ratio of expected average upper limit to expected signal

2 Population of newborn pulsars as sources of UHECRs
following star formation rate excluded at 99.9% C.L.



Can we detect very high-energy neutrino sources! Fang, KK, Murase, Miller, Oikonomou 2016
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Can we detect very high-energy neutrino sources! Fang, K. Murase, Miller, Oikonomou 2016
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Going for transients

clear signatures to do neutrino astronomy



A luminosity bound

Lemoine & Waxman 09

condition for acceleration
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Lovelace 76, Norman et al. 95, Waxman 05, Aharonian et al. 02,
Lyutikov & Ouyed 05, Farrar & Gruzinov 09
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UHECRSs cannot be protons from steady sources

> lower bound of the bolometric luminosity of source Lemoine & Waxman 09
outflow magnetic luminosity L g = FWR232/2 > 10*° Z72FE3, erg s *

level of clustering in the sky in Auger data ~ Abreu et al. 2013
> apparent number density of sources @ given energy and angular deflection a
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' |
Neutrino flares! Guépin & KK (2017)
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Neutrino flares in EeV! with GRAND

Guépin & KK (2017)

Neutrino maximal energy F, (I' = 10)
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