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I - Galaxy Clusters
> Largesz‘ collapsed structures

" contanng from hundreds of galaxies

" dypically 1-2 Mpc [/ leld — lels Msun

" grav. potential £illed with Aot gas (~i-15 £eV)
> Galaxy clusters are probes sensitive

. COSM0/03y (abundance, redshift evoludion, distances...)

» Structure Formadion mechansms (intrinsic cluster properties,
cluster 5ca//‘n3 relations, statistics and 3rowz‘/7 rade of”
/DerZ‘ wurbations yeer )

> Observations in a eide range o £} re?aenc/es




7 Ae Sa/yae\/-Ze/ dovish (S2) effect:

77}3)‘/)7&/ SZ ef’ {’ QCf" (electron thermal »motions)
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Galaxy Clusters at rucrowave #} reguencies
> New 3ene/-az‘ion of’ CMB experiments

Reprinted From Bartlet? 2006
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Galaxy Clusters at rrcrowave £} re?aencfes-' Planc k Setrveyor

WGs LSS Science Project: da Silay Dolag, Kubiro-Mardin 2009
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Nember counts as probes of Dark énergy

- Kedshi#t distribettion of cluster /762/05 Reprirted from Planck Ked Book
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Nember counts as probes of Dark énergy

— Redshift distrbution of cluster Aalos
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dependent

Nunes, da Sikva, Aghan s, 2006, AéA, 450, $99
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Neumber counts as proée\s o Dar(’ &ergy
— punimal. /y COa/D/ea/ Ddhé fnel‘ﬂy Model/s
é‘?aaﬂoné of state:
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Nenes, da Silva, Aghanm, 2006, A&A, 450, $99
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Nember counts as probes of Dark énergy

— Redshift distrbution of cluster Aalos
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Cosmology
dependent

Manera & Mota, 2006, MNRAS, 3¢, 1373
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2o Dark fner3y7

v m/nfma//y COap/ea/ Fuintessence model/s

v Juuintessence models c’,oap/eo/ o Dark Mdater




Nember counts as probes of Dark énergy

Number counts differences are small (1-2 clusters/deq"2)
V' Large SKy Surveys probing as deep as z~1.s—2 woutld be necessary

V' Simultaneous constrants on different cafesories of oé/'ecfs
maxinn Ze discrinindation between DE models

v >6/15/7 Sensfi/‘w‘fy (Low detections threshold) would improve mode/
d1scrinnunadion

SZ/X-rass cluster surveys

V' Mass i1s not a direct observable: gas Temperatures, Luminosities and
SZ integrated Fleexes are.

V' o gas properties relale ewith Mass?
V2ark Energy differences may be masked by gas physical processes




SZ/Xray cluster surveys: Mass 15 not a direct observable

Zhang & wu, 2003, ApJ 553, 529
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Cluster Scaling relations:
V' Need Zo knoew dependence on gas physics
V What's their evolidion with redshif?t?
V2o they depend on DE?




The Role of the Baryonic Gas P/]}/S/C',\S :

local Cluster sca/z‘ngs 7 M/nfma//y CLoap/ea/ ﬁomogeneoas DE
/r)/a/roa/ynam/c Simutlations

43/752/7//)7, da S//Va, A/dhe\s, 2009, 4&4) 496y 637
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Fig. 1. Cluster scaling relations Lx,200 — Tx,200 (left panel) and Y200 — M200 (right panel) at redshift zero. Displayed quantities are
computed within Rsq, the radius where the mean cluster density is 200 times larger than the critical density. The embedded plots
show the best fits with a power law to clusters represented in the main plots for the w = —1 (triangles), w = —0.8 (diamonds),
2EXP1 (squares) and w = —1.2 (circles) models. The shaded regions in the embedded plots give the typical scatter of the fits, i.e.
the r.m.s dispersion around the best fit lines.




The Role of the Baryonic Gas P/]}/\SICS :

Evoltion of Cluster Sca//n35 7
ﬁomogeneoas fa/nz‘eSSenC/e models
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The Role of the Baryonic Gas P/]}/\SICS :

. . s Il C{ tSI‘/ M &
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'777& Kole of 2he Bwyon}c Gas P/I}/SICLS

Evolution of Cluster Scal /‘1736 3 a’eperxfende wi1th 3626 p/'n/sics

Mass - Temperdature Yx - Mass
T™TTT T™TT ™TT T™TT T ] ™ ™71 ™T L LA L LI L L

T
T

~-X GO
O PCAO9
o MJFO8

TR SRR T S

0.1

Sipulation data: GO: Adiabatic 5 4G Pre—heat‘/;g—f-@oo//‘/g)' FO: /7}/5/7}/ implementation of feedback 5}/
galaxy population from Shord, Thomas et a/. (members of Millenicem gas Prcgj'eczf), astro-2A/1002.4539.
CF: coolingtifeedback from Kay, da Silva et of. (clef~ssh collab) MNRAS, 2007, 343, 140!

Observations: PCAO9 From Pratd, Croston, Arnaud, Bohringer, 2009,AASup, 493, 36\, MIFOS:
Matighan, Jones, Forman, Speybroeck, 2008, Apd Supp, 124, 17




Conc/uding remarks:

Dark enerqy Simulations of Clusters:
> Gas physics may mask/jecpardise DE parameter constrants
Good Knowledge of the main gas physical processes is necessary
Cluster scalings in minmally covpled simulations qppear fairly
insensitive to DE
IF so, Lambda CDM Sca//‘rgS can be wused for different DE models

The role of 3625 /9/5/6/‘66 c
> MNo 5enera/ ConSensus on Sc’,a/ing evolution has yet emergea’ £ront
Simeladions or observations. Comparisons refa/re care.
> %9/7"?4(&/;2‘}/, /7/:9/7-'1-‘36/7/'1(’ ? observations pPlay a crucial role in
validating clusters as cosmologcal probes
> [.arge cluster surveys with good ,énow/edge of’ selection effects
eorll be rmost welcome!
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LEF simulations:

http://www.astro.up.pt/~asilva/CLEF_SSH/
public/sim_runs_pub.html

Simulations for polarization studies:

Dark-Energy simulations:

imulations with Dust:
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Large cluster catalogues:

Sky patches (light cone integration):

CLEF runi: y A da Silva et al. 2004 CLEF runi: ATya; /T A do Silva et al. 2004 CLEF runi: S, lerg s~ em~2 str-') A, Ja Silva et al. 2004
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Kay et al (clef-ssh collab.) MNRAS, 2007, 348, 1401

da Silva et al (clef-ssh collab.) in preparation

Ysz_Mass Lxbol-Tsl

-evolves positively relative to Self-Similar -evolves negatively relative to Self-Similar
evolution: Y(M) ~ E(z)*5/3 (1+z)"0.3 evolution: L(T) ~ E(z) (1+2)*-0.6




7 Ae Ei%qyaeV—ZZe/;kwds/%(éiZﬁ effect:
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Kinetic SZ effect: ( bulk motion of the gas )
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