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Probe of Extreme Zettvolt Askaryan Polarimeter
Multi-Messenger Astrophysics

Charged Particle Astronomy from the Earth to the Moon



Benefits of Going to Space

POEMMA Nadir 5 yr Auger SD 2030
—— POEMMA Limb 5 yr —— TAx4 SD 2030
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Prospects for Discovery Reach

Catalog faig

SBG
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39.6 6.0
82.4 8.8

Starburst Galaxies ' 139.3 11.6

TS and o values for astrophysical scenarios w/
® = 15° and N,,= 1400 (5 yrs. of POEMMA Stereo-precision

N.. Required
Distribution of UHECR flux for astrophysical SBG
scenarios motivated by maximum likelihood |

parameters reported by Auger.
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-60
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*Sky Plots in Equatorial Coordinates 2MASS Redshift Survey

Number of events required for 50 detection.

Likelihood Tests for Cross-correlations =) Potential and requirements
with Astrophysical Catalogs for 50 detection.



Prospects for Cross-correlations of UHECR Events with

Astrophysical Sources with Upcoming Space-based Experiments

T. M. Venterst and A. Romero-Wolf2on behalf of the POEMMA and ZAP Collaborations

Background

Sources of ultra~high energy cosmic nys (UHECRS) remain alusive

Magnetic Nelds that deflect UHECRS remain poorly understood, though expect
weaker deflection at the highest energies

Expect UHECR sky distribution to exhRit anisotropy sugoestive of underying
source popuiation and possibly even hotspots

A common test for UHECR anksotropy aross-comelates UHECR armival
directions wikh astrophysical catalogs

c 4.50 cormmelation above ~40 EeV with neardy starburst galaxies reported
by Auger
POENMA and ZAP will monitor large target volumes from space In order to
detect UHECR showers:

= Unprecedented UHECR exposures with Rl sky Coverage
= 50 discovery redch fov many 2strophysical scenarkos

Results

UHECR Flux Sky Plots*

Objectives

Qbiective 1: For a given number of UHER events and a given
astrophysical scenario, determine average significance of cross-
correlation with astrophysical catalog.

Obiective 2: For a given astrophysical scenario, determine the number
of events neaded to guarantee 3 5o detection of the cross-correlation.

Likelithood Test for Cross-correlations

Construct mock UMHECR datasets w/
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parameters reported by Auger.
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Determine N, such that 5" percentiie of mock dataset separated by more
than 5 std devs. from mean of Eotropic datasets.
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Conclusions

POEMMA and ZAP will achieve unprecedented UHECR exposures In ~
few years.

Both will have full-sky coverage, providing them access to regions of
the sky that are Inaccessibie for ground-based expes.

Both will achieve 50 discovery reach for many plausiblie astrophysical
soenaros.
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