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Sources of astrophysical and cosmic neutrinos

(a) Pulsar kick
public.nrao.edu/news/cannonball-pulsar

(b) Neutrino emission from GRB

(c) Interaction of CvB with the scalar radiated from NS

Astrophysical and cosmic neutrinos can interact with the light BSM scalar and vector particles (can be DM) to explain cosmic phenomena.

Pulsar kick in ULDM background

Vector-neutrino interaction Lagrangian
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Scalar-neutrino interaction Lagrangian
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Resonance condition for active-sterile neutrino oscillation
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Memory signal from pulsar kick
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Figure 1. Variation of GW intensity with the frequency of radiation
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SME and pulsar kick
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Leading order effective Hamiltonian
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Energizing GRBs via 7' mediated neutrino heating

Figure 2. v — e"e™ in energizing GRB
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Figure 3. Constraints on Z' from GRB (Eur.Phys.J.C 83 (2023) 3, 223)

Scalar field interaction with CvB
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Variation of electron mass
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Scalar induced magnetic field
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Pulsar spin-down
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Figure 4. Scalar mass induced by CvB

The mass of the scalar modifies due to the CvB background

10722

1075

107

[ 10-28 -
1025 ¢

107%

Figure 5. g. vs. my, for different y,, and 7 in search for

scalar magnetic field electron mass variation
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Figure 7. g. vs. my for different y,, from pulsar spin-down

Acknowledgements

| acknowledge Srubabati Goswami, Gaetano Lambiase, and Arvind Kumar Mishra for
collaborations.

June 18, 2024

Constraints on 7’

Figure 6. g. vs. m,, for different y,, and 7 in search for
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