The simulated SZ-richness relation for clusters

Peter Thomas




Combining semi-analytics with simulations
Chris Short, Peter Thomas, 2009, Apd, 704, 915
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he Semi-analytic model
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he feedback model

¢ Type Il supernova feedback:

1

AE(‘_i(_‘(‘I(J(I - 7611”1(_)"(?5NA1\[* o

.—) / )
) €disk Uvir AN [4~

. .
—

Total energy Energy used to reheat
available cold disk gas

e AGN feedback:
o Adopt the Bower et al. (2008) AGN feedback prescription used in GALFORM
© Available heating energy is given by:

O.l&ﬂfBHCQ Radio mode

AFEpy = min
€AEE(1(1 Quasar mOde

where € = .02 is the disk structure parameter



An improved feedback mechanism
Chris Short, Peter Thomas

e Heating dominated by AGN.

e Radio jet/bubble affects only a fraction of particles
e Heating occurs with a duty cycle of 108 yr

e Heats out to Ruir

e SNR important for injection of metals

¢ |n clusters most metals are accreted
— S0 inject within Ruir

e Optimal parameters:
© Heating efficiency = 0.75
o Radial extent affected = Ruir
© Heating fraction per duty cycle = 0.1
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The new Millennium Gas Feedback Simulation

o \WMAP-7 cosmology

e Guo et al 2011 semi-analytics

e Improved AGN feedback scheme

e Combined galaxy and ICM catalogues
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Planck Ysoo - Nooop relation

T1°9€S “V®V "110T ‘UOnRIOQR[[0d Your[d

LI A ) |}

O Planck

¥ Model
- Model is based on Johnston etal (2007)

. —

—-h-b- L L

—--- ) )

100

10

—-bnnnb 1 1

N
O

7
O

1 ‘
O o

[;utwouo] ,(2dW 00S/(2)"Q),/,_(2)3%°A

N200b



Mso00 - N2ooo

il X
<
o

MSOO / h_1M®
=)

sl Illlll

1013

- Johnston etal (2007
(dashed line uses N

%0% £0.75)




Y500 - N2ooo

2

c 1072k Planck Censortium 2011-5.2¢
= : (dashed line uses N, *0.75)
5 I

Y 107

L -

O =

= b

2 n

B 1074

= :

o -

s2 10

| llllllll | llllllll

1 1 lllllll

| llllll




Conclusions

¢ \Ve have presented some results from the Millennium Gas Feedback runs

e Galaxies and the ICM are modelled consistently, with metal and energy injection from ANR and
AGN

¢ \We successfully reproduce the X-ray properties of clusters

¢ Preliminary results on richness show no signs of the M-N vs Y-N discrepancy shown by the initial
Planck analysis



