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Observations of the brightest gravitationally 

lensed galaxies with Magellan and Keck have pro-
duced high-quality rest-frame ultraviolet (UV) spectra 
that demonstrate the science that will be possible with 
future space and ground-based observatories. Mega-
saura, The Magellan Evolution of Galaxies Spectro-
scopic and Ultraviolet Reference Atlas (Rigby et al. 
2018a), is an atlas of high signal-to-noise, medium 
spectral resolution (R~3000) rest-frame UV spectra of 
19 extremely bright gravitationally lensed galaxies at 
redshifts of 1.7<z<3.6.   

The Megasaura spectra reveal a wealth of spectral 
diagnostics: absorption lines from gas being blown 
out of the galaxy (Bordoloi et al. in prep.), emission 
lines from gas heated by newly-formed stars (Bayliss 
et al. in prep.), and photospheric absorption lines and 
stellar wind signatures from the massive stars that 
power the outflow (Chisholm et al. 2019).  These will 
be key diagnostics for future telescopes (JWST and 
beyond).  Paradoxically, Megasaura offers much 
broader wavelength coverage and comparable signal-
to-noise ratio at z~2 than is possible with Hubble at 
z~0.   

In this white paper, we use oberved Megasaura 
spectra to demonstrate the science that would be pos-
sible given a future capability of high-quality multi-
plexed UV spectroscopy.  Megasaura will remain the 
definitive spectral atlas of its kind until the advent of 
20–30m ground-based telescopes in the late 2020s. 

 

 
 
Figure 1:  Variation of the CIV stellar wind pro-

file with stellar age.  Each panel shows a galaxy 
(black line) with descending fitted ages of 2.5, 11, 

and 26 Myr.  The fitted metallicities are similar, with 
Z=0.29 + 0.04 of solar.  A single age, Z=0.2 of solar, 
Starburst99 model with an age nearest to the light-
weighted ages are overplotted in red. The multiple 
age, multiple metallicity BPASS (blue) and Star-
burst99 (gold) fits are also shown.  Data from Rigby 
et al. (2018a); analysis from Chisholm et al. (2019). 

 
Figure 2:  Photospheric absorption lines for three 

galaxies spanning a range of age.  The four Photo-
spheric absorption lines are marked by grey dashed 
lines; the originate in the photospheres of B-type stars 
with ages >8 Myr.  The lines strengthen with increas-
ing light-weighted age.  Data from Rigby et al. 
(2018a); analysis from Chisholm et al. (2019). 

 
Figure 3: Outflow velo-

city versus ionization po-
tential for the z~2 Megasau-
ra stacked spectra (top pa-
nel) and z~0 stacked 
HST/COS spectra (bottom 
panel).  The ionization 
structure of the outflow is 
remarkably similar at z~2 
to z~0, suggesting that 
similar physics may regu-
late the outflow.  From 
Rigby et al. (2018b). 
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