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• Event rates are low, and compete against atmospheric 
neutrinos

The combination of -rays and neutrinos is important 
to understand the nature of cosmic accelerators
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Archival search

•2014/2015 neutrino flare  110 day flare 
with  13 events


•No clear -ray flare counterpart in Fermi data

→
≈

γ

Example of multimessenger astronomy with 
neutrinos
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Co-production of  and  is inevitableν γ
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High-energy -rays may interact with extragalactic background light (EBL) and cosmic microwave 
background (CMB) photons

γ

γ + γEBL

e± + γEBL

So  TeV neutrinos are accompanied by  TeV -rays, but∼ 100 ∼ 200 γ

Photons above 10 TeV create GeV-TeV cascades when .Ds ≳ 10 Mpc

Given a source, can we observe joint neutrino- -ray observations?γ
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Depending on the source distance, we may 
not be sensitive to the -ray signal, marking a 
multimessenger horizon.
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Assuming a -ray transparent neutrino sourceγ
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10 TeV - 100 TeV neutrino transients

Two different   different cascade 
development

Bvoid →

HAWC quickly loses sensitivity

Transient have to be very neutrino-
bright to enable multimessenger 
observations with Fermi
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10 TeV - 100 TeV neutrino transients 10 TeV - 100 TeV steady neutrino sources
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• Developed a framework to quantify the neutrino flux required 
for joint neutrino-gamma-ray measurements.


• Calculated multimessenger horizons for both steady and 
transient sources


• Understanding the electromagnetic cascade gives insight on 
the neutrino production mechanism and source opaqueness.


• The method provides a baseline to interpret current and future 
multimessenger detections.


