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-23.0 < M <
0.100 < z <

=215 < M <
0.052 < z <

-20.0 < M <
0.027 < 2 <

1

r, (h™ Mpc)

Fig. 1.4. Galaxy clustering depends on luminosity. Changing the luminosity changes the
amplitude, but not the slope, of the correlation function. (From Zehavi etal. 2002.)
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Surface brightness fluctuations for old stellar populations (E’s, SO’s
and bulges) are based primarily on their giant stars

Assume typical average flux per star <f>, the average flux per pixel
is then N<f>, and the variance per pixel is N<f?>. But N (number of
stars per pixel) scales as d? and the flux per star decreases as d=.
Thus the variance scales as d? and the RMS scales as d!. Thus a
galaxy twice as far away appears twice as smooth. The average flux
<f> can be measured as the ratio of the variance and the mean flux
per pixel. If we know the average L (or M) we can measure the
distance).

<M?> is roughly the absolute magnitude of a giant star and can be
calibrated empirically (using the bulge of M31)

But there is a color-luminosity relation, so
« <M;>=-1.74 + 4.5[(V-I), -1.15]
Have to model and remove contamination from foreground stars,
background galaxies, and globular clusters
Can be used out to ~100 Mpc in the infrared using NICMOS on HST
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100

R (h-Mpc)

Figure 1. Amplitude of CMB bulk velocity in top-hat spheres about the
LG, in comparison with theory, The eurves are the predicted rns and cosmic
scatter for a ACDA model. The measurements, based on the data listed in
Table 1. are crudely translated to a top-hat bulk velocity.,  The error bars
are random only.  All the non-zero vectors (except BCG) point to (1Lb) =
(2807.07) £ 307, Shown as well are the LG dipole velocity (labeled “CNB™).
and linear estimates from the PSCz redshift survey for 0 = 0.7, Care mnst
he exercised when interpreting such plots since directions are not plotted and
projected amplitudes (Vy, V. Vg ) may differ substantially (e.g. Hudson et al.
2000).
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TapLe I RECENT BuLk Frow MEASUREMENTS'

“Srvey R (ks Ty (ks 1)

“Taner-Postman (BCG) 12500
Willick (LP10K) 11000
Hudson et al. (SMAC] =000

T
T
Gou

Tonry et al. (SBEF) 000
Wegner et al. (ENEAR] 5500
Dekel et al. (POTENT /M3 GO0
Riess et al. (SNIa) G000
Conrtean et al.  (SHELLFLOW) GO0
Dale & Giovanelli (SF1) G500
Colless et al. (EFAR) 10000
Dale & Giovanelli (SCI/SCII) 14000

200
340
30l
00
i
200
170
170

i All references in CEW2000. With the exception of Laner-Postman (1994, all
restlts are post-1904,
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30,000 GALAXIES, culled from three standard astronomical — corresponds to the plane of our Milky Way galaxy (green hori-
catalogues, are shown as dots on this map. The galaxies appear  zontal center line). Outside the zone, the galaxies tend to clump
all over the sky except in the so-called zone of avoidance, which  near a line that traces out the Supergalactic Plane (purple line).
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