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ABSTRACT

We explore the presence of non-stellar rest-frame near-IR (2-5 m) emission in galaxies at z ~ 1. Previous studies
identified this excess in relatively small samples and suggested that such non-stellar emission, which could be
linked to the 3.3 um polycyclic aromatic hydrocarbons feature or hot dust emission, is associated with an increased
star formation rate (SFR). In this Letter, we confirm and quantify the presence of an IR excess in a significant
fraction of galaxies in the 3D-HST GOODS catalogs. By constructing a matched sample of galaxies with and
without strong non-stellar near-IR emission, we find that galaxies with such emission are predominantly star-
forming galaxies. Moreover, star-forming galaxies with an excess show increased mid- and far-IR and Ha
emission compared to other star-forming galaxies without. While galaxies with a near-IR excess show a larger
fraction of individually detected X-ray active galactic nuclei (AGNs), an X-ray stacking analysis, together with the
IR-colors and Ha profiles, shows that AGNs are unlikely to be the dominant source of excess in the majority of
galaxies. Our results suggest that non-stellar near-IR emission is linked to increased SFRs and is ubquItOUS among
star-forming galaxies. As such, the near-IR emission might be a powerful tool to measure SFRs in the era of the
James Webb Space Telescope.
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Figure 5. Distribution of [8.0] — [4.5] IRAC colors for galaxies in our sample
with 0.55 < z < 0.90. We also show the ranges allowed by our PEGASE
templates and other SPS models. Star-forming galaxies show systematically
redder colors, indicative of excess emission redward of the 3.3 ym PAH

feature.
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Figure 4. Left: rest-frame V — J vs. J — 3.6 um colors of all star-forming galaxies in our sample. Colors indicate the median star formation rate with respect to the
SFMS. Redder NIR colors correlate strongly with increased SFRs. Right: median rest-frame IRACI stellar and non-stellar luminosity as a function of SFR for all
galaxies in the broader sample, except X-ray AGNs. Error bars are computed from 100,000 bootstrap realizations and the dashed line shows the best-fit linear relation.




