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Optical gravitational waves as signals of
Gravitationally-Decaying Particles
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Long-lived heavy particles present during the big bang could have a decay channel opened by gravitons.
Such decays can produce gravitational waves with large enough abundance to be detectable, and a peculiar
narrow spectrum peaked today around optical frequencies. We identify which particles can decay in one
or two gravitons. The maximal gravitational wave abundance arises from theories with extra hidden strong
gauge dynamics, such as a confining pure-glue group. An interesting abundance also arises in theories with
perturbative couplings. Future observation might shed light on early cosmology and allow some spectroscopy
of sub-Planckian gravitationally-decaying particles, plausibly present in a variety of theories such as gauge
unification, supersymmetry, extra dimensions, strings.
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