
2021 Spring Annual Meeting, Astronomical Society of Japan

X07a The molecular gas fraction of radio galaxies at z ∼ 5

Kianhong Lee, Kotaro Kohno (University of Tokyo), Takuji Yamashita (NAOJ), Malte Schramm
(Saitama University), Hideki Umehata (RIKEN), Takuma Izumi, Masatoshi Imanishi (NAOJ),
Kohei Ichikawa (Tohoku University), Tohru Nagao (Ehime University), Yoshiki Toba (Kyoto Uni-
versity)

High-redshift radio galaxies are among the most massive objects with active star formation activity, con-
taining stellar masses of more than 1011 M⊙, and exhibiting powerful radio jets in the early universe. Recent
studies have found that the star formation rates of these objects are not as high as that of galaxies on the main
sequence, suggesting that they are on the road to being quenched, due to the jet-induced positive feedback loop,
which can deplete the gas reservoirs in the galaxies, leading to the negative feedback ultimately. It appears
that the molecular gas fraction fg, which is defined as MH2/(M∗ + MH2), plays a key role in this scenario.
And indeedly, previous CO observations show that fg of radio galaxies at 2 < z < 4 are <0.3, appearing to
support this scenario. However, in the literature, the only CO observation of a radio galaxy, J0924−2201 at
z = 5.2, shows a 1011 M⊙ gas reservoir, corresponding to a high fg of 0.5, which is similar to those on the
main sequence at similar redshifts. In order to resolve this discrepancy, we conducted a CO(1–0) survey of
seven most distant radio galaxies at 4.5 < z < 5.7 with the Jansky Very Large Array. Our results show that
except for J0924−2201, the molecular gas fractions of all radio galaxies at z ∼ 5 are low (<0.3), supporting
the scenario suggested by the previous study.


