The Typical Massive Quiescent Galaxy at z~3 is a Post-starburst arXiv.2003.04342

ABSTRACT Table 1. Main properties of our sample derived from the stacked spectrum (see text). Solar metallicity and a Salpeter IMF
h S were assumed throughout.
We have obtained spectroscopic confirmation with Hubble Space Telescope WFC3/(G141 of a first
sizeable sample of nine quiescent galaxies at 2.4<z<3.3. Their average near-UV foptical rest-frame <z> < M. > tso Av D, 4000 D EWio 1 Fio SFR
spectrum is characterized by low attenuation (Av~0.6 mag) and a strong Balmer break, larger than (10" Mo)  (Gyr)  (mag) (A) (erg s em?) (Mg yr)

the 4000 A break, corresponding to a fairly young age of ~300 Myr. This formally classifies a substantial
fraction of classically selected quiescent galaxies at z ~ 3 as post-starbursts, marking their convergence
to the quenching epoch. The rapid spectral evolution with respect to z ~ 1.5 quiescent galaxies is not
matched by an increase of residual star-formation, as judged from the weak detection of [O TI|A3727
emission, pointing to a flattening of the steep increase in gas fractions previously seen from z ~ 0 to
1.8. However, radio 3GHz stacked emission implies either much stronger dust-obscured star formation
or substantial further evolution in radio-mode AGN activity with respect to z ~ 1.5.
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Figure 1. Top: Number of galaxies contributing to each
spectral bin. Middle: Stack of 9 quiescent galaxies’ spec-
tra. Blue curve: best-fit model from the BCO3 library. Red
curve: Gaussian fit to the residual, added to the blue con-
tinnum. Pink curve: best-fit BCO3 template smoothed for a
oy ~200 km s, shifted in flux for clarity. Vertical dotted
lines mark the identified absorption features. Bottom: Fit
residuals normalized to the error spectrum.
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Black contours mark stacked samples, where horizontal er-
ror bars show the spread in redshift of individual targets.
Blue symbols mark the gas fraction of low-, intermediate-,
and high-z (z > 1) MS galaxies. The blue curve and shaded
area mark the evolution of an average 5x10'° My MS galaxy
and its 0.2 dex scatter (Sargent et al. 2014). The red dotted
curve shows the same relation, offset by a factor of 6 and for
a stellar mass of log(M™(z)-+AM), where AM is the offset
between the median mass of G18 sample and the M™ of the
passive stellar mass function at <z>~1.8. The pink shaded
area shows the trend derived in G18. Grey lines are extrapo-
lations of the low redshift trend assuming a gas fraction rise
as (142)”, with a ~4-5, as fast as in G18; @=2.2 as for MS
galaxies; a=0 for no evolution; and a=-0.5 representative of
a negative evolution.
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