Masses of Nebulae and
Clusters of Nebulae

Fritz Zwicky - 1937
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F16. 1.—Velocity of rotation in nebulae
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From the observations of the Coma cluster so far available we have,
approximately,s

v = 5 X 10%SCcm? sec 2. (34)
M > g X 108 gr = 4.5 X 10° M.

¥y = 500



What do we expect the mass
to light ratio to be???




What do we expect the mass
to light ratio to be???

Uh...1-3.




What do we expect the mass
to light ratio to be???

Uh...1-3.

What could this non-luminous material
possibly be???







Dark Matter!




X-ray measurements on the
mass of M-87

Written by D. fabricant, M. Lecar and P.
Gorenstein.







M87 In X-Ray
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F1G. 3.—The temperature profile of M87 derived by fits to the
spectral data. Ny, has been fixed at 2.5 102 and the ratio of iron




Electron Density
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If T, is a constant, this simplifies to:
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Conclusions

Halo mass lies within a range of 1.7 *
10713-4*10713 Solar masses.

Halo extends to a minimum extent of 50° to
60°.

Dark matter comprises over 99% of M87’s
mass!




