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We are searching for event excesses that could indicate a neutron flux

Probability density method: we assign a weight to each event representing the probability density 
of an event coming from a target direction

: angular distance
 parameterized Angular Uncertainty (not Angular Resolution)!
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Method



We are searching for event excesses that could indicate a neutron flux

Probability density method: we assign a weight to each event representing the probability density 
of an event coming from a target direction
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Method

For each target direction:
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AR parameterization: zenith angle, multiplicity, dataset of origin
For the scramble technique we sampled 2 events:

Event 1: UTC
Event 2: 𝜃, origin dataset     𝜎  
An azimuth angle from a uniform distribution between 0 
and 2πsim
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Angular uncertainty

So far defined as 

Doubt by Darko: are we overestimating it? -> check compatibility with moon shadow results



Data and target sets
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SD events from January 01, 2004 and December 31, 2022

SD-1500 SD-750

1≤E<2 2’009’321 0.1≤E<0.2 1’069’076

2≤E<3 382’576 0.2≤E<0.3 236’367

E≥3 262’677 0.3≤E<1 149’725

E≥1 2’654’574 0.1≤E<1 1’455’168

E [EeV]

Doubt by me: two new catalogs of LMXB 
and HMXB have gotten out recently. Should 
we use them instead of the old (20ish 
years) ones? Problem: they don’t provide a 
flux information

Target sets

See GAP 2023-039   

12 catalogs, 888 candidate sources (167 with dist.<1kpc) 
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Pulsar J1946-5403

In the literature we found two different distance estimates for this 𝛾-ray pulsar
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● From F. Camilo et al 2015 ApJ 810 85 : 0.9 kpc

● From ATNF pulsar catalog: 1.15 kpc

We studied the feasibility of testing it with the SD-750 and it turned out that it would likely give a 
result there too if the excess in the SD-1500 were true (see GAP2024_052)
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SED for notable sources - Galactic Center
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SED for notable sources - CRAB nebula



Conclusions and outlook
Paper is written (already passed two rounds of proofs from the EB)

Open questions:

1) check the angular uncertainty (and add a short note commenting the difference between AR 
and our estimate)

2) Understand what to do with LMXB and HMXB
3) Prepare the tables with all the results as supplementary materials
4) So far, the target is ApJL, if we want to add the plots of the parametrization, we need to switch 

to ApJ

Perspective:

1) we want to proceed with a blind analysis producing a map of the cosmic ray density in each 
point in the sky with which we’ll look both for point sources and for excesses along the galactic 
Plane with the help from the GSSI group

2) perform a search for space-time correlation with transient events (and/or blind)
3) decide what to do with the HiRes-TA BLLac claim 
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BACKUP
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