Resolving a dusty, star-forming SHIZELS galaxy at z = 2.2 with HST, ALMA and SINFONI on kiloparsec scales
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We present ~ 0.15" spatial resolution imaging of SHiZELS-14, a massive (M. ~ 10'' M), dusty, star-forming galaxy at
z = 2.24. Our rest-frame ~ lkpc-scale, matched-resolution data comprise four different widely used tracers of star formation:
the Ha: emission line (from SINFONI/VLT), rest-frame UV continuum (from HST F606W imaging), the rest-frame far-infrared
(from ALMA), and the radio continuum (from JVLA). Although originally identified by its modest He emission line flux,
SHiZELS-14 appears to be a vigorously star-forming (SFR ~ 1000 Mgyr~!) example of a submillimeter galaxy, probably
undergoing a merger. SHiZELS-14 displays a compact, dusty central starburst, as well as extended emission in He and the
rest-frame optical and FIR. The UV emission is spatially offset from the peak of the dust continuum emission, and appears to
trace holes in the dust distribution. We find that the dust attenuation varies across the spatial extent of the galaxy, reaching a
peak of at least Ay, ~ 5 in the most dusty regions, although the extinction in the central starburst is likely to be much higher.
Global star-formation rates inferred using standard calibrations for the different tracers vary from ~ 10 — 1000 Mgyr™!, and
are particularly discrepant in the galaxy’s dusty centre. This galaxy highlights the biased view of the evolution of star-forming

galaxies provided by shorter wavelength data.
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Table 1
Eﬁ,}\,ﬁ\” Basic property Measurement Reference
Resolved : Ho(SINFONI), rest-UV(HST), rest-FIR(ALMA), RA (12000) 10:00:51.6  Swinbank+12
. Dec (J2000) 02:33:34.5 Swinbank+12
rad'O(JVLA) ) zu(,( ) 2.2418 Swinbank:lz
Others : COSMOS optical/IR imaging, Spitzer & Herschel Derived property  Measmoment  Reforene
logigp M, sep/Mo 112+0.1 This paper
. . log g Mgas /Mo 10.1+0.4 Swinbank+12
Global & - Stellar& & X~ DSED fitting Iui:g Mo /My s.«)fu] This paper
> S R N o [==pr log o L Lo 12.85+0.01 This paper
XA '\‘t thg) TA YT A YT LR sn:gllzgﬁr:%@yrl 690 + 30 This ﬁaSer
O 25X A b Twam=64K, Teoa=28K Re,a/kpe 46404  Swinbank+12
1R X A b T=32K « 100um PACSH'EREE 2 Re ke 4602 This paper
® 10g(Ms/Msur)=9.0, log(Lrie/Lan)=12.81 e/ Toron Then
® KA BMEME - X R MR ICHBURARSFRIZE L
® AGNDRBAE (L7 L (No Xray, No [NIl]/Ha excess, No mid-infrared excess, IR-radio relation)
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Table 2
Waveband (Instrument) Formula for log,O(SFR/Moyr") SFR/Mgyr~!
SFRs from individual tracers
TIRg_1900um (dust SED fit) log”,(LT]R/ergs") —-43.41 950 + 50
Radio (1.4 GHz, VLA, Bell 2003 conversion) log (L 4GHz, rest/erg sTlHz™1) - 28.43 1180 + 100
Radio (1.4 GHz, VLA, Kennicutt & Evans 2012)  logo(L1 4G, rest/ergs™ Hz™!) = 28.2 2010 £ 170
He (SINFONI/VLT) log o (LHq ferg sty —41.27 33+2
" Ly corrected using 1 mag dust extinction 83+5
Ly corrected using M, -dependent dust extinction 180 + 10
of Garn et al. (2010), log ;g M. /Mg = 11.2
Lyjo corrected using A, = 1.6 £ 0.1, derived from scaled Ay 140 £ 20
Lijq corrected using Ay = 3.7 + 0.1, derived from scaled Ay & 1000 + 100
preferential extinction of birth clouds
FUV (HST F606W) logy(vLy fergs™") —43.17 131
” corrected using Ajggo derived from 8, with g = 0.5 + 0.1 3[]02?J
" corrected using Apy = 4.3 + 0.2, derived from scaled Ay 680 + 130
SFRs from combinations of tracers
FUV + TIR Ly corr = Ly obs +0.27L71R, Ly — SFR conversion above 440 + 20
He + TIR Lie corr = LHa obs + 0.0024LiR, Lo — SER conversion above 330+ 20
FUV + radio Lruvcorr = LFUV.obs +4.2 % 10M L 4gu, 990 + 80
SFRs from SED fitting
MAGPHYS 690 + 30
BAGPIPES 660 + 60
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