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Summary

This dissertation explores the structure in the cores of clusters of galaxies. Galaxy clus-
ters are the largest gravitationally bound objects in the universe, emitting X-ray radiation
from a hot (2 − 10 × 107 K) intracluster medium (ICM). In the centres of many of these
clusters the mean radiative cooling time of the ICM is short (< 107−8 yr), therefore gas
is expected to be cooling out of the X-ray band. More gas should then flow in under
pressure to replace that which is deposited. Those clusters with evidence for cooling gas
(a highly peaked luminosity profile) are known as cooling flow clusters.

I start by summarising the current understanding of the subject, and the observa-
tional evidence for it. An analysis of a sample of clusters using ROSAT archival data is
then made, to look for the spectral evidence of cool gas and absorbing material in their
cores, using the method of X-ray colours. Next, I discuss an original method developed
to analyse spatial and spectral data from clusters, adaptive binning, which gives similar
levels of signal to noise in each spatial bin. Such an algorithm is necessary to interpret
the sub-arcsec resolution images of nearby clusters taken by the Chandra X-Ray Observa-
tory.

I analyse a Chandra observation of the Perseus cluster, making temperature and ab-
sorption maps from X-ray colours, and looking at the interaction of the cooling ICM
with the central radio source. For the Abell 1795 cluster I make similar maps to examine
the structure of a 40 arcsec long filament found in the cluster, and hypothesise on its
nature. Finally, I examine a Chandra observation of the core of the Centaurus cluster. Us-
ing imaging spectroscopy I make radial plots and maps of the temperature, absorption
and metallicity distributions of the gas in the cluster. I discuss an unexpected drop in
metallicity in the centre of the cluster, and also a plume-like feature found there.
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xiv Summary



“The time has come,” the Walrus said,
“To talk of many things:
Of shoes–and ships–and sealing-wax–
Of cabbages–and kings–
And why the sea is boiling hot–
And whether pigs have wings.”

—Lewis Carroll, Through the Looking Glass
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