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Motivation: Testing Cold Dark Matter theory

CDM predicts that all large, bright galaxies live at the centers of 
enormous, non-spherical “halos” of invisible dark matter

Note: illustration 
is not to scale!



We expected to see elliptical symmetry

Large, bright galaxies tend to be surrounded by small 
“satellite” galaxies



What’s “new” about our sample?

• Previous studies of satellite galaxy locations had only 
1 or 2 satellites per system

• Our host-satellite systems have at least 5 satellites per 
system

• Our sample allows systematic study of locations of 
satellites relative to each other within each system



Satellite galaxies of NGC2998 have a “lopsided” distribution
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A simple statistic to assess “lopsidedness”
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same side of the host

Satellites 1 & 3 are on 
opposite sides



Preliminary Results (need to be 
independently confirmed)

• More pairs of satellites are on the same side of the host 
than on the opposite side (“lopsided” distribution)

• Effect is most pronounced for satellites of blue host 
galaxies (about 50% more pairs of satellites on same 
side of host than on opposite side)

• Effect is also present for satellites of red host galaxies 
(about 6% more pairs of satellites on same side of host 
than on opposite side)



Implications for Cold Dark Matter

• Unclear – we need to see if CDM simulations can 
reproduce our results

• “Lopsided” satellite distributions have been found 
between pairs of bright galaxies and CDM simulations 
seem to be able to reproduce that result

• Probably not a good idea to use locations of satellites as 
indicator of halo shape, especially for blue host galaxies
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Characteristics of Our Sample

• Source: NASA-Sloan Atlas

• Host galaxies have no similarly-bright neighboring 
galaxies within about 2.5 million light years (“isolated”)

• Host galaxies are at least as large and bright as our 
Milky Way galaxy

• Satellite galaxies are on average 25 times fainter than 
their host galaxy
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