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Based on

High-energy neutrino signatures from pulsar remnants of binary neutron-star mergers: coincident 
detection prospects with gravitational waves

MM, S.S. Kimura, B.D. Metzger 

Submitted to ApJ (arXiv: 2407.04767)


Electromagnetic signatures from pulsar remnants of binary neutron-star mergers

MM, S.S. Kimura 

(in preparation)


Gravitational wave triggered high energy neutrino searches from BNS mergers: prospects for next 
generation detectors

MM, S. S. Kimura, K. Murase

Phys. Rev. D 109, 4, 043053 (2024) (arXiv: 2310.16875) 

Ultrahigh energy neutrino searches using next-generation gravitational wave detectors at radio neutrino 
detectors: GRAND, IceCube-Gen2 Radio, and RNO-G 
MM, K. Kotera, S. Wissel, K. Murase, S.S. Kimura

Accepted in Phys. Rev. D (arXiv: 2406.19440)
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Model: Evolution of thermal, non-thermal, and magnetic energies
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Model: Evolution of thermal, non-thermal, and magnetic energies
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Lsd = α
μ2Ω4

c3
= 7.13 × 1045 erg s−1 ( Bd
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2
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−4

(1 +
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2

Fiducial: 
Bd = 1014 G, Pi = 0.003 s, Mej = 0.03 M⊙, βej = 0.03

Optimistic: 
Bd = 2.5 × 1013 G, Pi = 0.001 s, Mej = 0.1 M⊙, βej = 0.1



Cosmic ray (CR) proton acceleration: injection spectra
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Cosmic ray (CR) proton acceleration
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The money plot: Neutrino fluences (takeaway)
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Diffuse neutrino flux
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Detection strategy: triggered stacking search
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Results: Magnetar remnants from BNS mergers
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Cosmic ray (CR) proton acceleration: injection spectra
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Cosmic ray (CR) proton acceleration: injection spectra
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Cosmic ray (CR) proton acceleration: injection spectra
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Cosmic ray (CR) proton acceleration
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Cosmic ray (CR) proton acceleration
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Compute steady state CE spectrum 
by solving the transport equation
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Cosmic ray (CR) proton acceleration
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Details about r-process heating rate
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Qheat
rp = ftherm fdiff

·ErpMej
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thermalized (non-trivial)
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Hotokezaka et al. (2016)



Neutrino fluences: timescales
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Neutrino fluences: importance of pion cooling
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Backgrounds

N bkg
trig = 0.01

N bkgtrig = 0.1

N bkgtrig = 1


