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RESOLVING THE BETA-DISCREPANCY FOR CLUSTERS OF GALAXIES

NETA A. BAHCALL AND Lorl M. LUBIN
Princeton University Observatory, Princeton, NJ 08544
Received 1993 June 7 accepted 1993 November 15

ABSTRACT

Previous comparisons of optical and X-ray observations of clusters of galaxies have led to the so-called
B-discrepancy that has persisted for the last decade. The standard hydrostatic-isothermal model for clusters
predicts that the parameter B, = o7/(kT/um,), which describes the ratio of energy per unit mass in galaxies
to that in the gas, should equal the parameter f; (where p,,(r) o po.(r)’™) determined from the X-ray surface
brightness distribution. The observations suggest an apparent discrepancy: ... ~ 1.2 (ie, the galaxies are
“hotter” than the gas), while f;, ~ 0.65 (ie, the gas is “hotter” and more extended than the galaxies). Here
we show that the discrepancy is resolved when the actual observed galaxy distribution in clusters is used,
Peailr) oc r~2#%02 instead of the previously assumed steeper King approximation, pg,(r) ocr™3. Using the
correct galaxy profile in clusters, we show that the standard hydrostatic-isothermal model predicts f,,.. =
B, = (1.25 £ 0.1)f;,, rather than f_,. = B, (where B is the standard parameter using the King approx-
imation, and S5, is the corrected parameter using the proper galaxy distribution). Using a large sample of
clusters, we find best-fit mean values of B, =094 £ 008 and £ = 1.258; = 0.84 + 0.1. These results
resolve the f-discrepancy and provide additional snpport for the hydrostatic cluster medel.

Subject headings: galaxies: clustering — X-rays: galaxics
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THE BETA PROBLEM: A STUDY OF ABELL 262

JaMmEs D. NewL!
Astronomy Department, Columbia University, New York, NY 10027; neill@astro.columbia.edu

JEAN P. BRODIE
Lick Observatory, University of California, Santa Cruz, CA 95064; brodie@ucolick.org

WILLIAM W. CRAIG' AND CHARLES J. HAILEY
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AND
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Received 1999 November 23 ; accepted 2000 October 19

ABSTRACT

We present an investigation of the dynamical state of the cluster A262. Existing optical line-of-sight
velocities for select cluster galaxies have been augmented by new data obtained with the Automated
Multi-Object Spectrograph at Lick Observatory. We find evidence for a virialized early-type population
distinct from a late-type population infalling from the Pisces-Perseus supercluster ridge. We also report
on a tertiary population of low-luminosity galaxies the velocity dispersion of which distinguishes them
from both the early- and late-type galaxies. We supplement our investigation with an analysis of archival
X-ray data. A temperature is determined using ASCA GIS data, and a gas profile is derived from
ROSAT HRI data. The increased statistics of our sample results in a picture of A262 with significant
differences from earlier work. A previously proposed solution to the “ f-problem” in A262 in which the
gas temperature is significantly higher than the galaxy temperature is shown to result from using too low
a velocity dispersion for the early-type galaxies. Our data present a consistent picture of A262 in which
there is no “p-problem,” and the gas and galaxy temperature are roughly comparable. There is no
longer any requirement for extensive galaxy-gas feedback to drastically overheat the gas with respect to
the galaxies. We also demonstrate that entropy floor models can explain the recent discovery that the f
values determined by cluster gas and the cluster core radii are correlated.

Subject headings: cosmology: theory — galaxies: clusters: individual (Abell 262) —
galaxies: clusters: general — X-rays: galaxies
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