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RCS 0327 at z=1.70;   Sharon, Gladders, Rigby, Wuyts et al. 2012

z=1.70

RCS0327 iJH

F390, 814, 160 8.5 kpc = 1”



Hot stars: C IV, He II  
Bayliss et al. 2014

Outflows: Mg II and Fe II*  
Rigby+ 2014; Bordoloi+ 2015

Kinematics: H alpha 
Wuyts et al. 2014

Metallicity  
Rigby et al. 2011

Physical conditions:  
Rigby et al. 2011

Excitation: He I/H I  
Whitaker et al. 2014

ne = 180 + 30 cm-3
logU = -2.79 + 0.06 + 0.1
Te = 1.1-1.2 104 K
12 + log(O/H) > 8.17 + 0.03
[N/O]  = -0.9 + 0.04 + 0.1
[Ne/O] =  0.0 + 0.09 + 0.1
[Ar/O] =  0.0 + 0.18 + 0.13 

For lensed galaxies, we are using JWST diagnostics now.

Rigby 



Abundances in high-redshift galaxies: rest-frame UV lines

Two hours on Gemini. SGAS 1050+0017, arc z=3.625.
Bayliss, Rigby et al. 2014
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C III] emission in high-redshift galaxies

Rigby et al. 2015, ApJL in press
Rigby 



C III] emission in high-redshift galaxies

Rigby et al. 2015, ApJL in press
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Abundances in high-redshift galaxies: rest-frame UV lines

Two hours on Gemini. SGAS 1050+0017, arc z=3.625.
Bayliss, Rigby et al. 2014
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Kewley & Ellison 2008

Steidel et al. 2014

Shapley et al. 2015

“There is great chaos under heaven, 
and the situation is excellent.” 

 -Mao, on metallicity diagnostics 

Abundances in high-redshift galaxies: rest-frame optical lines



Berg et al. 2015

Abundances in high-redshift galaxies: rest-frame optical lines
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Yuan & Kewley 2009 Brammer et al.  2012

Abundances in high-redshift galaxiesAbundances in high-redshift galaxies: rest-frame optical lines
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8.5 kpc = 1”

Mg II 2796, 2803 emission

Bordoloi, Rigby et al. submitted to MNRASRigby 



8.5 kpc = 1”

Mg II 2796, 2803 emission

Bordoloi, Rigby et al. submitted to MNRASRigby 



• 20 orbits (PI Rigby)
• Two targets at z=1.329 and z=1.420 
• G102 + G141 grism
• Every emission line diagnostic from [O II] 3727 to [S II] 6731
• Diagnostics of SFR, logU, Z, E(B-V), spectral hardness, shocks

New program in HST Cycle 23
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From WFC3/HST to NIRSpec IFU

NIRSpec G140H + 
F070LP & F100LP 
with IFU: cover all 
the rest-frame 
optical lines.
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• JWST will bring a powerful toolbox of spectral diagnostics.

• Physical conditions, kinematics and outflows, C/N/O/Si 
abundances, and re-calibration of metallicity diagnostics.

• With lensed galaxy spectra, we can test that toolbox now.

C III] emission Rigby, Bayliss et al. 2015, ApJ Letters in press

C,N,O, Si abundance at z=3.6 Bayliss, Rigby et al. 2014, ApJ

Outflows from Mg II, Fe II Bordoloi, Rigby et al. 2015 subm. to MNRAS;  
Rigby, Bayliss et al. 2014

Outflows, kinematics of Hα Wuyts, Rigby et al. 2014, ApJ

Excitation from He I / H I Whitaker, Rigby et al. 2014, ApJ

Physical conditions Rigby, Wuyts et al. 2011


