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ABSTRACT

Context. Deep far-infrared (FIR) cosmological surveys are known to be affected by source confusion, causing issues when examining
the main sequence (MS) of star forming galaxies. In the past this has typically been partially tackled by the use of stacking. However,
stacking only provides the average properties of the objects in the stack.

Aims. This work aims to trace the MS over 0.2 < z < 6.0 using the latest de-blended Herschel photometry, which reaches = 10
times deeper than the 5S¢ confusion limit in SPIRE. This provides more reliable star formation rates (SFRs), especially for the fainter
galaxies, and hence a more reliable MS.

Methods. We built a pipeline that uses the spectral energy distribution (SED) modelling and fitting tool CIGALE to generate flux
density priors in the Herschel SPIRE bands. These priors were then fed into the de-blending tool XID+ to extract flux densities from
the SPIRE maps. In the final step, multi-wavelength data were combined with the extracted SPIRE flux densities to constrain SEDs
and provide stellar mass (M, ) and SFRs. These M, and SFRs were then used to populate the SFR-M, plane over 0.2 < z < 6.0.
Results. No significant evidence of a high-mass turn-over was found; the best fit is thus a simple two-parameter power law of the form
log(SFR) = a[log(M,) — 10.5] + . The normalisation of the power law increases with redshift, rapidly at z < 1.8, from 0.58 + 0.09
atz=0.37 to 1.31 £ 0.08 at z = 1.8. The slope is also found to increase with redshift, perhaps with an excess around 1.8 < z < 2.9.
Conclusions. The increasing slope indicates that galaxies become more self-similar as redshift increases. This implies that the specific
SFR of high-mass galaxies increases with redshift, from 0.2 to 6.0, becoming closer to that of low-mass galaxies. The excess in the
slope at 1.8 < z < 2.9, if present, coincides with the peak of the cosmic star formation history.
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Fig. 2. Brief summary of the science pipeline.
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Fig. 7. Comparison of fitting with Eq. 7 (orange dashed line) and Eqg.
8§ (red line) in the 0.5 < z < 0.8 redshift bin. The galaxies are shown
as a number density plot, with dark red being high number density and
dark blue low number density, and the size of the average error on SFR
and M, is shown as a blue cross. There is very little difference in shape
between the two fits, demonstrating that Eq. 8 is the preferred form of
the MS.
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Fig. 9. Fitted MS trends using Eq. 8. The solid and dashed lines are
the MS across the fitled M, range. The dotted lines are extrapolations
across the M, range of the plot. The normalisation of the MS clearly
increases as redshift increases. The slight decrease in slope at low red-
shift can be seen along with the increase above z = 1.1. The very sieep
slopes at 1.8 < z < 2.9 can also be seen.
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Fig. 10. Comparison of the UVJ selected MS results of this work (ma-
genta) with the observational MS from Speagle et al. (2014, FUV data
in blue; IR data in green; and radio, hydrogen lines, and UV SED fitting
in yellow), Schreiber et al. (2015) low mass MS (red), and the MS from
the Hlustris Simulation (Vogelsberger et al. 2014; Sparre et al. 2013,
black diamonds). The o and 8 parameters from Eq. 8 are in panels (a)
and (b), respectively. As Schreiber et al. (2015) hold their low-mass
slope constant at unity, this is indicated in panel (a) as a flat red line.
The redshifts shown for this work are the mean redshift in each redshift
bin, while the horizontal error bars show the width of the redshift bin.
A version of this plot using SFRs derived from IR template fitting can
be found in Appendix C.



