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Fig. 7: Depletion timescale (Mgas/SFR) plotted vs. the sSFR excess with respect to MS galaxies for obscured QSOs (coloured points)
and reference samples (MS galaxies, SMGs/SBs, and AGN), as labelled. For XID2028 we report two values relative to the gas mass
measurement obtained from the CO (red) and the submm continuum (green). For clarity, the values for XID2028 in the x-axis are
slightly offset. In addition, we also report the value of the depletion timescale obtained also taking gas consumption through the
ejection by the AGN wind into account (pink point). The sSFR is normalised to the expected values for normal and SB galaxies
predicted by the calibration presented in Sargent et al. (2014). The black solid, dashed, and dotted line/regions traces the expected
variation of the depletion timescale with the normalised sSFR for a MS galaxy at the redshift of XID2028, which has stellar mass
in the range 5×1010 − 5× 1011 M� predicted by the calibration presented in Sargent et al. (2014); Tacconi et al. (2018), and Scoville
et al. (2017), respectively. XID2028 shows significantly lower depletion timescale than those expected for the properties of its host
galaxy, lying a factor ∼10 to ∼20 below the black lines.

associated with the component that dominates the CO(5-4) emis-
sion. We inferred a gas mass of Mgas,CO ∼ 1.1±0.5×1010 M�, in
fairly good agreement with our estimate from the Rayleigh-Jeans
continuum (∼ 2 × 1010 M�).

We reported a stellar mass of 4.5×1011 M� for XID2028
(Perna et al. 2015; see also Appendix A.1). We calculated the
molecular gas fraction, µmol, defined as the ratio of the molecu-
lar gas mass and the stellar mass (µmol=Mmol/M?; see e.g. Sar-
gent et al. 2014; Genzel et al. 2015), and we reported a value
µmol<∼5%. This value is notably smaller than those observed in
high-z SMGs and quasars, which are associated with larger gas
mass reservoirs when compared to the assembled stellar mass
(see e.g. Banerji et al. 2017). These systems are indeed thought
to be in an early stage of stellar mass assembly and are convert-
ing all the available molecular gas into stars with a very high ef-
ficiency. XID2028, instead, is hosted in a massive galaxy where
most of the stars have already been formed and where dense
molecular gas is present only in a central, compact region.

Finally, from the observed SFR and gas mass, we can esti-
mate the rate at which the gas is converted into stars, i.e. the gas
depletion timescale (tdepl=Mgas/SFR). We inferred tdepl ∼ 40−75
Myr using the CO and dust-fit derived gas masses, respectively.
By comparing the gas depletion timescale and host galaxy prop-

erties of XID2028 to that of normal star-forming galaxies (∼
0.5 − 1.5 Gyr; Sargent et al. 2014), Brusa et al. (2015b) pro-
posed that, despite sitting on the MS, XID2028 is consuming
its residual gas more rapidly than similar host galaxies at the
same redshift. Our new analysis based on ALMA data further
strengthens the significance of this result. The two values of the
depletion timescale for XID2028 derived from the dust contin-
uum and CO estimates in this work are plotted as red and green
symbols in Fig. 7 against the sSFR excess with respect to the MS.
The normalised sSFR values for XID2028 are based on our fidu-
cial values of the host galaxies properties presented in Perna et
al. (2015; see also Appendix A.1). The solid regions denote the
median trend of tdepl with normalised sSFR, expected for galax-
ies in the stellar mass range 5 × 1010 − 5 × 1011 M�, at z=1.6,
predicted by the calibration presented in Sargent et al. (2014).
XID2028 lies a factor ∼ 10 below this relation, while in Brusa
et al. (2015b) the deviation was a factor of 2-3. The deviation
is even more striking (a factor ∼ 20) when the calibrations pre-
sented in Tacconi et al. (2018) and Scoville et al. (2017) are con-
sidered (dashed and dotted regions, respectively). The depletion
timescale observed for XID2028 is instead more similar to that
observed in bright SMGs (Bothwell et al. 2013) and off-MS SB
galaxies (off-MS; Silverman et al. 2015) at similar redshift.
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