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Abstract & Introduction

We calibrate the integrated luminosity from the polycyclic aromatic hydrocarbon (PAH) features at 6.2um,
7.7pm and 11.3pm in galaxies as a measure of the star-formation rate (SFR). These features are strong (con-
taining as much as 5-10% of the total infrared luminosity) and suffer minimal extinction. Our calibration uses
Spitzer Infrared Spectrograph (IRS) measurements of 105 galaxies at 0 < z < 0.4, infrared (IR) luminosities
of 10°=10""Lg, combined with other well-calibrated SFR indicators. The PAH luminosity correlates lin-
early with the SFR as measured by the extinction-corrected Ho luminosity over the range of luminosities in
our calibration sample. The scatter is 0.14 dex comparable to that between SFRs derived from the Pac and
extinction-corrected Hor emission lines, implying the PAH features may be as accurate a SFR indicator as hy-
drogen recombination lines. The PAH SFR relation depends on gas-phase metallicity, for which we supply
an empirical correction for galaxies with 0.2 < Z < 0.7 Zg. We present a case study in advance of the James
Webb Space Telescope (JWST), which will be capable of measuring SFRs from PAHs in distant galaxies at
the peak of the SFR density in the universe (z ~ 2) with SFRs as low as ~ 10 Mg yr~'. We use Spitzer/IRS
observations of the PAH features and Pac: emission plus Ha measurements in lensed star-forming galaxies at
1 < z < 3 to demonstrate the ability of the PAHs to derive accurate SFRs. We also demonstrate that because
the PAH features dominate the mid-IR fluxes, broad-band mid-IR photometric measurements from JWST will
trace both the SFR and provide a way to exclude galaxies dominated by an AGN.
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Table 5
Demonstration Sample SFRs
SFR Indicator A2218b A2667a The Clone A2218a A1835a cB58 8 O’clock
z=1.034 1.035 2.003 2.520 2.566 2.729 2.731
Paa . . <65 61.2E129 557. £105. <22.0 266. £29.4
Ha + 24pm 325+13 355405 251+15 451+£32 223.£212 21.1+£29 139.+109
62+77+113 2724+05 108+03 83+£03
6.2 275+03 8101 15006 68.6+34 211.+£394 11.1+£0.8 302.+20.0
7.7 285+£07 11.7£04 73+£02 533%13 168.£103 85404 262.+36.7
11.3 253+£1.0 114+£07 76+£12
6.2+7.7 279+06 108+03 86+02 553412 173.+£11.0 88+04 265 £29.6
62+ 11.3 25105 94+04 105407
77+11.3 27.74+06 11.5+04 73+£03
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