CLEAR: Paschen-3 Star Formation Rates and Dust Attenuation of Low Redshift Galaxies

We use Paj (1282 nm) observations from the Hubble Space Telescope (HST) G141 grism to study the star
formation and dust attenuation properties of a sample of 32 low redshift (z < 0.287) galaxies in the CLEAR
survey. Many of the galaxies in the sample have significantly higher Pa/? emission than expected from the star
formation rates (SFRs) measured from their (attenuation-corrected) UV continuum or He emission, suggesting
that Paf is revealing star formation that is otherwise hidden within gas that is optically thick to UV-continuum
Galaxies with lower stellar mass tend to have more scatter in their ratio of Paj
to attenuation-corrected UV SFRs. When considering our Pa/Z detection limits, this observation is consistent
with burstier star formation histories in lower mass galaxies. We also find a large amount of scatter between the
nebular dust attenuation measured by Paj3 /He and Ha/H/3, implying that the Balmer decrement underestimates

and Balmer line emission.

ABSTRACT

log(SFRpag) - log(SFREYT)

the attenuation in galaxies across a broad range of stellar mass, morphology, and observed Balmer decrement.

Comparing the nebular attenuation from Paj3/Ha with the stellar attenuation inferred from the spectral energy
distribution, our galaxies are consistent with an average stellar to nebular ratio of 0.44, but with a large amount
of excess scatter beyond the observational uncertainties. Together, these results show that Paj is a valuable
tracer of a galaxy’s star formation rate, often revealing star formation that is otherwise missed by UV and

optical tracers.
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Figure 11. Pag/Ho and Ho/HJ3 ratios for 11 galaxies in the ourg
sample with public optical spectroscopy from TKRS (Wirth et al.
2004). Our sample includes at least one highly dusty galaxy (in the
upper right) for which Ha/H/ is saturated and cannot reliably mea-
sure dust attenuation. The blue, green, and orange lines indicate the
expected ratios using intrinsic Case B ratios of Ha/H/3 = 2.86 and
Pad/Ha = 1/17.6, and Calzetti et al. (2000) Gordon et al. (2003),
and Fitzpatrick (1999) attenuation models. Eight of the 11 points
have line ratios within 3o consistent with the expectation.
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Figure 5. The log ratio of the PaJ3 and attenuation-corrected UV SFRs with stellar mass (leff). UV slope 3 (center), and continuum A, (right).
Upward facing triangles indicate the 1o detection limits of Paj3 for each galaxy (using Equation 3). We fit each panel with a linear regression
line, finding a significant correlation only in the center panel. Galaxies with steep UV slopes (3 = 0) tend to have much higher Pag than UV
SFRs, likely indicating star forming regions with high optical depths to UV emission but visible in Pa/3 emission. There is a marginal (2.37)
correlation between Paj3 excess and stellar mass, and the Pa3 detection limits are consistent with higher scatier between the two SFRs (and
burstier star formation histories) in low-mass galaxies,
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Figure 9. Pajg and Ha fluxes for m; II
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