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Introduction
The chemical abundance of a galaxy is measured 

by taking the spectrum of each star-forming 
region. There are currently two methods in place: 

direct and strong-line abundances. Each uses 
different hardware and goes through a different 
series of calibrations, but are supposed to return 

the same data. The goal of this project is to 
empirically compare the data of each method to 
test correlation and accuracy, focusing on the 

nearby galaxy Messier 74 (pictured right).

Data
The direct method uses a mask of slits over the 
telescope, which returns the visible spectrum of 

each region in detail and without much 
calibration. The strong-line method takes the 

spectrum of the whole galaxy using a fiber-optic 
web, then filters out the surrounding light to 
isolate star-forming regions; its data gives a 

much better idea of overall trends but requires 
much more calculation before a final product. The 
data used in this project were the numbers used 

in papers written by each group, though the 
strong-line data had not yet undergone a 

calibration to account for light absorption by 
interstellar light.

Conclusion
The most useful comparison was calculating the ratio 

between two wavelengths of light for each region, then 
plotting each set of ratios against the other group’s. Each set 

was taken both from personally calibrated data and data 
published in the papers, leading to two graphs and allowing 
the comparison of both soundness of data and accuracy of 

the published calibration. For each ratio plot, the data had a 
great deal of agreement in both cases, which implies the 

data obtained from each method is reasonably accurate. The 
final test involved plotting measures of oxygen abundance 
from each group, again using personally calculated  (Fig. 1) 

and published (Fig.2) numbers. The graph of published 
abundance, unlike the rest, showed a distinct shift toward 

the strong-line data, which has been identified as a possible 
missing calibration step before publishing, causing that data 

to not quite match the direct method numbers. 

Fig. 1: Personally calculated oxygen abundance Fig. 2: Published oxygen abundance
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