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INTRODUCTION TO DARK MATTER
Velocity is proportional to mass Simulation on a universally large scale

".logo.filled .inner, .logo:hover .inner { Opacity: 1; Fill: 
Url(#rollover); }."Millennium Simulation. N.p., n.d. Web. 02 Aug. 
2016.

"Galaxy Rotation Curve." Wikipedia. 
Wikimedia Foundation, n.d. Web. 03 Aug. 
2016. 

 



SAGITTARIUS DWARF 
GALAXY 

N.d. Utoronto.ca, Toronto. Astronomers Map the Shape of Galactic Dark Matter. Web. 
19 July 2016. 



METHODS AND APPROACH
• Applying a set of techniques to a well studied object and applying them to a 

smaller object 

• Studying the stellar chemistry and radial velocity of the Sagittarius Dwarf Galaxy and globular 
clusters 

• Python programming language was used to read files and create various plots 

• Looking at relative metallicities and radial velocities for stars, can we differentiate between 
coherent objects and Milky Way field stars? 
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M13 GLOBULAR 
CLUSTER
Metallicity Plot 

Radial Velocity in km/s



M13 GLOBULAR CLUSTER
Tidal Radius: anything within tidal radius 
is bounded to that object by its gravity



CONCLUSION

• These methods have been used to identify the Sagittarius dwarf galaxy and separate it from 
the Milky Way  

• The next step would be to continue upon this research and use this approach to try to further 
identify objects being disrupted by the Milky Way 

• The stars that looked to have been pulled away from the M13 core are up for further 
investigation
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