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Light curves of nearby, low-redshift type Ia supernovae. (a) Absolute magnitude

plotted against lime (in the star’s rest frame) before and after peak brightness. The great
majority (not all of them shown) fall neatly onto the yellow band. The figure emphasizes the
relatively rare outliers whose peak brightness or duration differs noticeably from the norm.
The nesting of the light curves suggests that one can deduce the intrinsic brightness of an
outlier from its time scale. The brightest supernovae wax and wane more slowly than the
Faintest. (b} Simply by stretching the time scales of individual light curves to fit the norm, and
then scaling the brightness by an amount determined by the required time stretch, one gets all
the type Ta light curves to match,
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Fig. 27.3 The planetary nebula luminosity function for the Leo I group of galaxies.
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Fig. 27.2 Luminosity function for the globular clusters around 4 giant elliptical galaxies in the
Virgo cluster. About 2000 clusters were used
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Figure 5. A comparison between the PNLF and Cepheid distances
as a function of distance. There is no distance dependent departure
from the 1:1 relation. Plus and open syrbols represent the situation
where Cepheid and PNLF distance(s) refer to diferent galaxies within
the same group. The lower panel shows the deviations between the two
methods, which is an easier way to view the small discrepancies.
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Fig. 27.5 A logarithmic plot of diameters D (in areseconds) & velecity dispersions o (in km s-1)

for galaxies in the Virgo & Coma clusters.

Uncertainty for

Distance to

Single Galaxy  Virgo Cluster  Range
Method (mag) (Mpc) (Mpc)
Cepheids 0.16 15~ 25 29
Novae 0.4 21,1 +£39 20
Planetary nebula
luminosity function 0.3 154 £ 1.1 50
Globular cluster
luminosity function 0.4 18.8 + 3.8 50
Surface brightness
fluctuations 0.3 159 £ 09 50
Tully-Fisher relation 0.4 158 £ 1.5 > 100
D—o relation 0.5 16.8 £ 2.4 > 100
Type Ia supernovae 0.10 19.4 £ 50 > 1000

Table 27.1 Distance indicators.
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Fig. 27.10 The effect of doubling the size of the Earth, from the perspective of an astronomer in
Salt Lake City.

Figure 1. A scaled 3-D representation of the Local Group (LG). The
dashed ellipsoid marks a radius of 1 Mpc around the LG barycenter
(assumed to be at 462 kpc toward [ = 121.7 and b = —21.3 follow-
ing Courteau & van den Bergh 1999). Distances of galaxies from the
the arbitrarily chosen plane through the Milky Way are indicated by
solid lines (above the plane) and dotted lines (below). Morphological
segregation is evident: The dEs and gas-deficient dSphs (light sym-
bols) are closely concentrated around the large spirals (open symbols).
DSph/dIrr transition types (e.5. Pegasus, LGS 3, Phoenix) tend to be
somewhat more distant. Most dIrrs (dark symbols) are fairly isolated
and located at larger distances. Also indicated are the locations of two
nearby groups.
Fig. 27.11
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Fig. 27.13 Center of Virgo cluster showing giant ellipticals M84 (right) & M86 (center).

Fig. 27.12 Galaxies near the Milky Way.
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Fig. 27.15 HST view of young cluster of galaxies centered on peculiar radio galaxy 3C 324 (also
: L ] seen at bottom right). Center right is pair of normal-appearing elliptical galaxies with a few
ey o x faint companions, top right is some galactic fragments that may become, or may have once
— 200 . been, spirals.
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Fig. 27.14 Image of the center of the rich cluster CL (939+4713.
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Fig. 27.16 X-ray Multi-Mirror (XMM) telescope image of Coma cluster (ESA).
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Fig. 27.17 Thermal bremsstrahlung spectrum (line) for 88 million K. Points are observations of
X-rays from Coma cluster’s intracluster gas (HEAO 1 A-2),
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Fig. 27.19 Left: velocities of galaxies in the Centaurus region, compared with the Hubble flow
(dashed line). The dotted line shows the theoretical variation in velocity produced by a model
of the Great Attractor. The Hydra-Centaurus supercluster is centered at about 30h-' Mpc.
Right: comparison figure for galaxies observed in another direction.

FIG. 2718 The distribution of 2175 bright galaxies out to roughly 50 Mpc. The Local
Supercluster extends to the right, with the Milky Way (at center) located near the edge of the
supercluster. The plane of the Milky Way bisects the “empty” slices; galaxies within these
slices are hidden from view by Galactic dust & gas (the zone of avoidance).
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Pig. 27.23 Two slices from the CfA redshift survey.
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Fig. 27.26 A 3" slice through the 2dF Galaxy Redshift Survey. It displays 62,559 galaxies. The north
galactic pole is on the left, &n the south on the right.

al volume of space with sides 100 Mpe long. Clusters & superclusters within are
joined together, illusirating spongelike structure of space.

327446

Fig. 27.25 A cross section of the universe w/cz = 12,000 km 571 (within 1204 Mpc of Earth),
showing 9323 galaxies.
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Fig. 27.28 Clusters of galaxies belonging to the Pisces-Cetus supercluster of galaxies. The lines
connecting the clusters are between 20/! Mpc & 25! Mpc long.
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