Constraining gas motions in
galaxy clusters, and more
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e Cavities In ICM can be used as calorimeters

105

104~ 1

103 =

i 35 Y Rafferty et al. (20006)
101 - 4 i% | N

100 # }i 1 .- _

L é‘“ n‘é,@é _

102 101 100 101 102 103 104

Licm (<reool)(1042 erg s—1)



* How is this feedback energy dissipated into
the ICM?
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 An historical aside ...

Effects of the variability of the nucleus of NGC1275 on X-ray
observations of the surrounding intracluster medium

A.C. Fabian'*, S.A. Walker!, C. Pinto’, H.R. Russell! and A.C.Edge?

Lnstitute of Astronomy, Madingley Road, Cambridge CB3 OHA
2Department of Physics, Durham University, Durham DH1 3LE

15 April 2015

ABSTRACT
The active galaxy NGC1275 lies at the centre of the Perseus cluster of galaxies, which is
the X-ray brightest cluster in the Sky. The nucleus shows large variability over the past few
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SimX simulations
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SimX simulations
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Constraining gas motions in the Centaurus cluster using X-ray
surface brightness fluctuations and metal diffusion
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Zhuravleva et al.
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Tracing Gas Motions

* The central iron
abundance peak is much
broader than the galaxy
light profile

* This allows the iron
distribution to be used as
a tracer for the
underlying gas motions

Graham et al.
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Modelling iron motion

* Following the work of Rebusco et. al. (2005) on the
Perseus cluster

* Treat the movement of iron as a diffusion process:

ona _ .
W—V (DnV(a))+S

n — Hydrogen density
a — lron abundance

D - diffusion constant
S - Iron sources
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e Best fit is between 4x10% cm? st and 6x10% cm? s’
compared to 2x10%° cm* s for Perseus
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Variable Diffusion Coefficient
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e Models where the diffusion coefficient decreases with radius
are a better fit
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Tgiss ~ 0.4pv° /1



Tgiss ~ 0.4pv° /1

n(r)*A(T(r), A(r)) ~ 0.4pv° /1
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» Excess surface brightness fluctuations ~ 8%
on 2kpc scales

 Gas motions of 100-150km/s

* Turbulent heating rate could balance
cooling

* Independent constraints from metal
diffusion consistent with surface brightness
flucuations



Thank
you
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