©
2019 2022

Exploring the origin of the Universe with nonclassicality of primordial
gravitational waves

Kanno, Sugumi

3,400,000

Physical Review D Editors’ suggestion

We considered the Eossible detection of nonclassicality of primordial
gravitational waves (PGWs) by applying Hanbury-Brown and Twiss (HBT) interferometry to cosmology. We
characterized the nonclassicality of PGWs in terms of sub-Poissonian statistics that can be
measured by the HBT interferometry. We showed that the presence of classical sources during
inflation makes it possible to detect nonclassical PGWs with the HBT interferometry. It turned out
that PGWs with frequencies higher than 10 kHz enable us to detect their nonclassicality.
As another method to detect the nonclassical PGW, we proposed an experiment that the entanglement
between two macroscopic mirrors suspended at the end of an equal-arm interferometer is destroyed by
the noise of gravitons through bremsstrahlung. We estimated that the decoherence time induced by the
noise of gravitons in squeezed states stemming from inflation is approximately 20 seconds for 40 km
long arms and 40 kg mirrors.
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