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Fig. 2827 An HST image of the narrow-line region of the Seyfert 1 palaxy NGC 4151
Numerous clouds are evident in a biconical distribution. The clouds in the SW are approaching

the observer relative to the nucleus, & the clouds in the NE have recessional velocities. There is
some evidence that the clouds may be associated with the galaxy’s radio jets.
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ML
Method (Mg/Le) Qo
Solar neighborhood 3 0.002h7!
Elliptical galaxy cores 12k 0.007
Local escape speed 30 0.018h~!
Satellite galaxies 30 0.018h71
Magellanic Stream > 80 > 0.0517!
X-ray halo of M87 > 750 > 0.46k~!
Local Group timing 100 0.06h71

260h 0.16

Groups of galaxies
Clusters of galaxies 400k 0.25
Gravitational lenses — 0.1-03

Big Bang nucleosynthesis — 0.065 + 0.045

Table 29.1 Mass-to-light ratios & density parameters, measured for a variety of systems.
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Fig. 29.5 The evolution of the scale factor, R, for 3 model universes. The dotted lines locate the
position of today’s universe. At the present (R = 1} all 3 universes have the same value of Hy, as
exhibited by the curves having the same slope.
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Fig. 29.6 The age of the universe as a function of the density parameter, Qo The age is
expressed as a fraction of the Hubble time, t4 = 10" /~! yr. The right axis shows the age in

billions of years for i = 0.71.
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Fig. 29.9 The COBE measurement of the spectrum of the casmic microwave background, which
is that of a blackbody with a temperature of 2.725 K.

Fig. 29.10 The dipole anisotropy in the CMB caused by the Sun’s peculiar velocity, shown in
Galactic coordinates. Red is hotter & blue is cooler than the 2.725-K CMB
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Fig. 29.8 Robert Wilson & Arno Penzias standing in front of the antenna used to first identify
the cosmic microwave background.
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Fig. 29.11 The undistorted CMB spectrum (dashed line) & spectrum distorted by Sunyaev-
Zel'dovich effect. The calculated distortion has been exaggerated by employing a fictional
cluster 1000 times more massive than a typical rich cluster of galaxies.
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Fig. 29.26 The redshift-magnitude relation for h = 0.71 & several values of Q0 & Q40
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Fig. 29.27 The redshift-magnitude relation measured for high-z supernovae. The K-correction
has been applied to the apparent magnitudes. The lower graph shows the data after
subtracting the theoretical curve for Q,, 0 = 0.3, Qu 0 = 0.
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Fig. 29.29 The redshift-magnitude relation measured for very high-z supernovae. The K-
correction has been applied, & the theoretical curve for 2 = 0 (a “coasting universe”) has been
subtracted. The lower graph illustrates the averages of binned data (grouped according to
redshift) & compares them to curves of alternative models incorporating “gray dust” or
evolutionary effects for supernovae.
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