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Calibrating 2D spectroscopy 
using HST Stellar Populations 

Nell Byler1, Julianne Dalcanton1, Morgan Fouesneau1, 2, 
Charlie Conroy3, and Peter Yoachim1 

       Spectroscopic fitting tools are routinely used to 
extract critical physical quantities such as stellar mass, star 
formation rates, age, metallicity (both stars and gas), and 
extinction from moderate resolution spectroscopy. IFU 
surveys have pushed us into a new era where 
spectroscopic fitting is not only used to characterize the 
variations from galaxy-to-galaxy, but also trends within 
individual galaxies.  
       This switch in focus comes with a largely 
unappreciated challenge. Previous work characterizing the 
broad properties of the galaxy population were largely 
robust to uncertainties and systematics in spectral fitting, 
because the properties of the galaxy population span many 
orders of magnitude in almost every parameter of interest. 
IFU studies of individual galaxies will use spectral fitting 
to study variations that are likely to be comparable to the 
degree of systematic errors inherent in the technique.  

0h49m52.00s53.00s54.00s55.00s56.00s57.00s

RA (J2000)

24.000

12.000

�21�00000.000

48.000

�20�59036.000

D
ec

(J
20

00
)

500 pc

The Need for Calibration 

Combining HST and IFU Surveys 
        We recently completed an 
HST Multi-Cycle program to 
image roughly ~1/3 of M31 
from the UV through the NIR. 
The resulting database of  
more than 150 million stars 
allows us to directly constrain 
the stellar populations that 
contribute to the integrated 
light in this high-metallicity 
galaxy.  

An Empirical Test: Resolved Stars 

PHAT and MaNGA 

       We will take advantage of the results of stellar 
population studies, which use models of the color-
magnitude diagram (CMD) to measure the actual history 
of star formation with far more absolute and temporal 
precision than is possible with spectral fitting. The same 
CMD fitting techniques also yield constraints on 
metallicity, and on the geometry and amplitude of dust 
extinction, giving further constraints beyond just the 
accuracy of star formation rates and mean stellar ages. 
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       IFU surveys move spectroscopic fitting into sub-kpc 
regimes where the assumption of smooth, slowly varying 
star formation histories no longer holds. On these smaller 
scales, temporal and spatial variations in the star formation 
rate are likely to be significant, while simultaneously being 
difficult to model, due to unknown correlation scales in 
both time and space. In this regime, empirical tests of 
spectral fitting against “ground truth” measurements of the 
star formation history are the most promising way to assess 
and improve the performance of spectral fitting. 
 

DDO 6: HST image with VIRUS-P fiber footprints overlaid. The ANGST sample contains  
contains at least one comparably massive spiral (e.g. M81), intermediate mass spirals 

comparable to M33, and lower luminosity dwarfs spanning the full range of mean stellar age 
and current star formation rate.  Four ANGST galaxies have VIRUS-P data. 

 

     M31 is a high-metallicity spiral, and is typical of the L∗ galaxies that dominate past SDSS 
studies. It contains regions with a wide range of star formation histories, surface densities, dust 
contents, and metallicities, and thus sampling this single system allows us to probe a 
representative subsample of local galaxy properties. The figure above shows possible IFU 
overlays for the smallest 19-fiber bundle (left & middle, for high and low surface brightness 
regions respectively), and the largest (right; 127 fibers).  
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ANGST and VIRUS-P 

HST color-magnitude diagram for DDO6 (left). All galaxies in the ANGST sample (Dalcanton 
et al, 2009) have uniformly derived star formation histories based on CMDs of the resolved 

stellar populations. Four of these galaxies also have spatially resolved VIRUS-P IFU 
observations. The figure on the right shows a V-band surface brightness map as measured from 

the Mitchell Spectrograph spectra (Peter Yoachim, private communication).  
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