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Local Group of Galaxy, Dynamical mass of local group

• The Local Group contains roughly three dozen galaxies within a sphere about a mega-
parsec in radius, centered between the Milky Way and our nearest large neighbor, the
Andromeda galaxy M31.

• The below table shows the major candidates of this group.

Figure 1: Galaxies of the Local Group within 1 Mpc of the Sun: the Milky Way and its satellites
are listed in boldface; M31 and its companions are listed in italics

• Few details about the local group

1. The three major contributors for luminosity are spirals(Milky Way,M31,M33) and
hence accounts for about 90% of the total luminosity.

2. The above three galaxy also accounts for the major part of mass distribution of the
group.
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3. M32 is the only elliptical galaxy present and rest are irregulars

Figure 2: The Galaxies of local group

• Dynamical mass of the local group

• Let suppose two galaxies at a distance ’r’ from each other, the the energy equation for
this system can be written as ,
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Where:

M is total mass of MW and M31
’r’ is time dependent separation

’rmax’ is the maximum separation possible between these two
’v(t)’ is the relative velocity between the two galaxies
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• at, t = 0, v = 0
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Where : tmax is the time to reach maximum separation between two galaxies

• So, writing the equation fir tmax from above equation,
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• Lets consider that the time taken by two galaxy to move away from each other and then
after the maximum separation they start coming back towards each other equals 2tmax .

2tmax = to +
D

v
(6)

Where:

tmax is the time taken by galaxies to start moving from a point , move away and again
come back to the same point.

to is the current age of Universe.
D is the distance between two galaxies.
v is the relative velocity of the galaxies.

• to = 14Gyr , D = 770kpc, v = 120km/s, we get tmax = 6.2Gyr , and also taking value of
rmax = 770kpc the value for dynamical mass calculated to be M = 3 ∗ 1012Mo.

• This mass is about 5% of the total mass , rest of the mass are supposed as Dark matter.
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