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Background 

•  Galaxies are full of stars, and sometimes gas 
and dust too. 

•  Beyond just images & colors, there is much 
information to be gained from spectroscopic 
studies of galaxies.  In particular, we would like 
to know their star formation history, and 
chemical enrichment history. 

•  In galaxy studies, we need to use strong lines 



Doppler Broadening 



Na D 5895 

•  The Sodium doublet at 5895 Å is one of the 
strongest absorption features in stellar 
spectra. 

•  Unfortunately, absorption by Sodium in the 
Interstellar Medium may also affect the line 
strength and profile. 

•  Consequently, it has been little used for galaxy 
studies.  Until now… (?) 





Planned work:  

•  Define three samples: 
• Without ISM:   Cluster galaxies 

• With ISM:  HI galaxies 

    late‐type spiral galaxies  

All galaxies must have SDSS spectra with S/N > 35 
 and velocity dispersions between 100 – 300 km/s 

•  Look at correlations and scatter for Na D 
•  Spectral Line Profile Comparison 



Sample Selection: Cluster galaxies 

•  Catalog of Lick indices, and modelled age, metallicity from 
MPA/JHU catalog, based on SDSS DR4 (Galazzi, Kauffmann et al.) 

•  C4 cluster catalog (Miller et al.) 

For each C4 cluster, we wanted to find all the SDSS galaxies with 
good spectra within the virial radius:  Repetitive Cone Search 

‐didn’t work because we didn’t have the catalog in a cone 
service, and couldn’t get the IDL VOTools working. 

‐instead we used STILTS and cross‐matched with a fixed radius of 
~1 Mpc for all the clusters.    

Total Sample contains ~700 galaxies 



Sample Selection: galaxies with HI 

•  Start with same MPA/JHU table 
•  Used openskyquery.net to cross‐match with 
the FIRST HI survey.   

 ‐ small hiccup because the table we uploaded 
included the SDSS photoobjid (a string array) 
and we at first got no matches. 

•  Total sample ~700 galaxies  



Sample Selection: Spiral galaxies   

•  Start with MPA/JHU catalog 
•  Tried to use openskyquery to get SDSS 
photparams, but we had 9000 objects to start. 

•  Used SDSS CASJobs instead.   
•  Calculated Concentration Index (R50 / R90) 
using TOPCAT, and selected galaxies with C > 
0.4 (late‐type spirals) 

•  Total of ~500 galaxies 







HI Galaxy 

Cluster Galaxy 



Compare the three samples: 

AGE 

Metallicity 



Compare the three samples: 

AGE 

Metallicity 



Velocity Dispersion 

Na D 



Velocity Dispersion 

Na D 



Three obvious outliers: 



Three obvious outliers: 



Intermediate Conclusions 

•  For older populations, the NaD vs. velocity 
dispersion relation is not significantly affected 
by the presence of some ISM. 

•  So, YES!   The Na D line is useful. 
•  Outliers from the relationship show clear signs 
of ISM absorption (not surprising given their 
appearances).  Good test cases for effects of 
ISM absorption on kinematic measurements 
(Future work!). 



Thanks! 


