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THERMAL STATE OF CLUSTER



Cluster radial properties
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. Steeply peaked surface brightness profiles
Meanradiative cooling times inentres< 10 years
. Cluster centresooler by~1/2 to 1/3



Cooling In cluster cores

~ If no heating, should be mass deposition
rate
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. Luminosities imply.0-1000s M yr*
~oCoolingfloe OCloOoAlFY wmdpdn



Line emissivity vs temperature
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Lack of cool Xay emitting gas
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Less than 10% of cooling rates expected

Down to 1/2 or 1/3 outer temperature

see alsdPeterson et al 03, Kaastra et al 01,
03, Tamura et al Q1.



Virgo Centaurus

Abell 2597 MS 0735




Centaurus cluster

Fabian et al 2005 Chandra 200ks observation Crawford et al 2005
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wCentaurus: metal rich (2 solar), nearlazz@.010) and cool core

wldeal object for deep 160 ks XMM RGS observation
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Centaurug spectral fitting limits on gas k

Temperature (keV)

Multi temperature model
fixed temperatures but
varying emission measure

Factor of 10 in temperature
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Cooling model
mass cooling rate in absence of heating

> factor of 10 in mass cool rate



Deep observation sample

Sanders et al 2010 Abell 262

Cooler objects with strong emission
lines:
. A262, A3581 and HCG62

Exposure time455 to 190 ks

Chandra
Temperature map

Chandra image

Abell 3581




Deep sample RGS spectra




