The NANOGrav (North American Nanohertz Observatory for Gravitational Waves) collaboration, along with the other
millisecond pulsar timing collaborations in Europe, China, and India, recently claimed the first observation of a
stochastic gravitational wave background in the nano-hertz frequency band. How these experiments work is quite
interesting: The pulsar at one end and the barycenter of the solar system at the other end will act as an imaginary
baseline. When a gravitational wave passes through the barycenter-pulsar line of sight, it creates a perturbation in the
intervening spatial metric, causing a change in the propagation time of the radio pulses emitted by the pulsar. One
can then compare the measured and predicted times of arrival (TOAs) of the pulses, using timing models that take into
account the various intrinsic and extrinsic properties of the pulsar. Since standard timing models account for only
deterministic influences on the arrival times of the pulses, the difference between the measured and predicted TOAs
will result in a stream of timing residuals, which encode the influence of both deterministic and stochastic gravitational
waves as well as any other random noise processes on the measurement. If one has a set of radio pulsars, i.e., a pulsar
timing array (PTA), one can correlate the residuals across pairs of Earth-pulsar baselines, taking advantage of the
common influence of a background of gravitational 0.80
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precision and stability of the pulsar clocks in the
array. The emergence of state-of-the-art digital data
acquisition systems, new radio telescopes and receiver systems and the discoveries of many new pulsars advanced
the sensitivity of the pulsar timing array to gravitational waves. Although in previous data release reports, the
collaboration put an upper bound on the amplitude of the gravitational waves, in their 12.5-year data release they
suggested that there are signs of a stochastic common-spectrum process [2]. However, it was in June 2023 that
NANOGrav published decisive evidence for a stochastic gravitational wave background using the 15-year data release
[3]. In particular, it provides measurement of the Hellings-Downs curve, the unique sign of the gravitational wave
origin of the observations.

While supermassive black hole binary (SMBHB) mergers can, in principle, generate such a signaly though with a mild
tension in the present data, plenty of scopes exist for exotic new physics to contribute. Many follow-up papers have
also studied the possible origin or implications of this observation from the point of view of dark matter axions or
axion-like particles, first order phase transition, primordial black holes, primordial magnetic field, domain walls,
inflation, and cosmic strings. The group at the school of physics of IPM (A. Ashoorioon, K. Rezazadeh and A. Rostami)
has envisaged a situtation where the the signal could be generated from the end of a ~ 10 MeV but still
phenomenologically viable double-field inflation when the field configuration settles to its true vacuum [2]. During the
double-field inflation at such scales, bubbles of true vacuum that can collapse to primordial black holes form. The mass
of such primordial blackholes are in the rangeof LIGO mass (~30 solar mass) and 1074 solar mass.
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