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The near-infrared sky & extragalactic astroparticles

Wide field-of-view astroparticle physics Full-sky astronomy

~

M, < stellar explosions, GRBs

(3

eV-PeV neutrinos

» Bounds on v source density
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\ Pierre Auger Obs., Telescope Array @
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2MPZ

2MASS Redshift Survey (2MRS): Spectroscopy of the brightest ones, d(3M_, = 0.5 M, ,) = 140 Mpc
2MASS Photometric Redshift (2MPZ): Photo-z with o(d) = 12% of fainter ones, d(3M_, = 0.5 M, ;) = 350 Mpc



A catalog of M, and SFR within 1 Gyr

Revised MANGROVE catalog (siteau 2021, based on MANGROVE, Ducoin+ 2020, & GLADE, Dalya+ 2018)
* Cross-match with HyperLEDA distance database: , spectro-z for ~50% (x 4)

"M,_and star-formation rate (SFR) estimate for each galaxy

‘Incompleteness correction factors vs distance (sensitivity threshold) & Galactic latitude (Zone of Avoidance)
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-Application: UHECR transients
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SFR density [Mo Mpc=3yr1]

If UHECR production rate o< SFR > 1 Mpc...

Model of Auger public spectrum and composition

- Efficient use of 5D transport tensor based on SimProp output (Aloisio+ 2017)
- Source distribution from
Lookback time [Gyr]
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Results of the fit -

-Good fit of UHECR spectrum and In A moments (X _ to be investigated)

-Spectral variations at E > 10s EeV vs declination (data agreement?) .
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UHECR data vs skymaps from 1-350 Mpc

Observed UHECR skymaps

(Biteau+ [Auger + Telescope Array], 2019)

Model smoothing on a 10° angular scale
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UHECR data vs skymaps from 1-350 Mpc

Model smoothing on a data-based top-hat scale

D(E gerta > 40/53.2 EeV) [km? sr'yrT] - Equatorial coordinates - R = 20°

Au Attenuated Flux Map at £ > 100 EeV — 20° top-hat smoothing

Equatorial coordinates

75°

JLocal Void

q’(EAuge,,TA > 8.86/10 EeV) [km™ sr'yr'] - Equatorial coordinates - R = 45° Attenuated Flux Map at E> 10 EeV — 45° top-hat smoothing

Equatorial coordinates

75°
0.365

0.36

Observed UHECR skymaps
(Biteau+ [Auger + Telescope Array], 2019)

R.A.

N.B.: Galactic B-field and extragalactic B-field (fG < B < nG) not taken into account

Pisces SCI.

sdew/xs ¥OIHN I9PON



B [uG]

Should we see the Virgo cluster and other clusters?

Inferring B-fields on cluster scales from our catalog

based on MHD cosmological simulation (Donnert+ 2018)

-Baryon mass scales with M " of galaxies through halo mass (Gonzales+ 2013)

*Recalibration of overdensity to match Coma’s B-field (Bonafede+ 2010)
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Should we see the Virgo cluster and other clusters?

Inferring B-fields on cluster scales from our catalog
- Temporal spread vs rigidity from Coma’s observed
-Escape rigidity of Coma from its magnetic horizon: light-travel time = B-field temporal spread

-Escape rigidity of Virgo (o< B ) from overdensity, assuming (1st order) same B-field geometry as Coma
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Should we see the Virgo cluster and other clusters?

Attenuated Flux Map at E > 100 EeV — 10° smoothing
Equatorial coordinates

Escape Rigidity, R__ , vs Maximum Rigidity, R
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Summary

A catalog of M, and SFR within 350 Mpc (ieau+ 2021, anv:2105.11345)
3D M " density

*Nearly half a million galaxies: 2MRS x 10
-Significant improvement on distance & completeness estimates wmk

*Realistic data-driven model of M* and SFR 3D distribution

3D SFR 3D baryonic
UHECR studies opened by this catalog Part of density
Impact of the local overdensity on the combined-fit vs declination Mlgjﬁgegrgjyed 1st order
-Consistent modeling of foreground and background M, and SFR DFIé approach
Over/under-density mapping on the sphere vs E 3D UHECR 1D UHECR
transient rate escape rate

A tentative investigation of B-fields on cluster scales

- Exploiting the link between baryonic overdensity and central B-fields \TB/

*No UHECR escape from most magnetized clusters .
UHECR source candidates

= Simple B-horizon argument used here, to be checked against sims

= Extended sources of secondary v and y ? (see e.g. Fang & Murase 2018 in 1D) y
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