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Major mergers of gas-rich galaxies have been proposed as a possible triggering mechanism for quasar activity (e.g., Hopkins et al. 2008), implying that the
surrounding environment may be closely linked to the physical processes that regulate galaxy interactions and gas inflows onto the central supermassive black
hole. However, this connection remains controversial, as previous studies have reported diverse quasar environments. Characterizing quasar environments Is
therefore essential for understanding the physical mechanisms that trigger quasar activity. Here, we Investigate quasar environments using narrow-band (NB)
selected emission-line galaxies. Most NB-selected emission-line galaxies are expected to be gas-rich star-forming galaxies, and their redshifts can be accurately
estimated from the NB selection. They are therefore useful tracers for studying gas-rich environments around quasars. We present a statistical study of the local
density environments around 104 SDSS quasars in the Hyper Suprime-Cam Subaru Strategic Program (HSC-SSP) Deep fields. The quasars were selected from
the SDSS DR 16 quasar catalog, and their environments were traced using NB-selected emission-line galaxies from Hayashi et al. (2020). We also constructed a
comparison galaxy sample whose stellar masses and redshifts were matched to those of the quasars, and measured the local number density of emission-line
galaxies around both samples. The local number density of NB-selected emission-line galaxies around quasars appears, on average, to be lower than that around
the comparison galaxies by 26.6 = 24.9% within 0-500 pkpc and by 17.3 = 17.2% within 500-1000 pkpc. However, these differences are not statistically
significant. Our results therefore suggest that quasar activity is not preferentially associated with an enhanced number density of surrounding gas-rich galaxies.
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- We investigate gas-rich environments around 104 SDSS quasars using
HSC NB-selected ELGs.

- ELG number densities around quasars tend to be lower on average than
those around redshift- and stellar-mass-matched galaxies in the inner

L 1.5 pMpc, but the differences are not statistically significant.
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