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@ Argument

We want to measure SZ scaling relations for local clusters:

= Astrophysics
» ratio between gas mass weighted and X-ray spectroscopic
weighted temperature depends on cluster thermodynamics
» X-ray predictions for pressure signal vs SZ

= Cosmology
» robust local constraint on relationship between global
observable (Ysz) and mass (via low-dispersion mass proxy, Yx)
» baseline for further evolution studies...

— investigate correlations between:Ysz and M, Tx, Lx, Mgas...
— key relation: Ysz-Yx
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Earlier works

» |5 SuzietOVRO/BIMA clusters Benson et al. 2004
» 24 Suzie+tOVRO/BIMA Morandi et al. 2007
» 38 OVRO/BIMA clusters Bonamente et al. 2008 ()
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= AMIiBA

State of the Art

» observation of 6 nearby massive clusters (Liao et al. 2010)

= SPT

» observations of |5 clusters,0.25 <z < [.0
only | below z < 0.3
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(Vanderlinde et al. 2010,
Andersson et al. 2010)
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We can do far better with Planck

= Combining a high S/N Planck sample...

» Very high-quality data
» All sky survey (16 times larger than SPT)
» Largest local sample (i.e. most with z < 0.3)

...with deep X-ray observations with XMM-Newton
» Very high-quality data ; superior spectroscopic capabilities

» Break certain innate degeneracies in Planck data
(e.g., size - flux)
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Initial data - ESZ sample

= Planck data
» 158 known X-ray clusters in ESZ:S/R > 6
» 62 Planck clusters (ESZ) with fitted XMM-Newton data
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=== | X-ray gallery
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A local sample of 62 Planck clusters

Table 1: X-ray and SZ properties. The temperature T’y is measured in the [0.15 — 0.75) Rsy region, and the luminosity Ly sy is measured interior
to Rsoo in the [0.1 — 2.4] keV band. The final column indicates whether the cluster is classified as a cool core system, defined as described in

Sect. 3.4.
Name RA Dec Z R;(.) Tx .Mgm Yxm D:“ Yoo M_r,a;. Lx'gx| CC
(deg)  (deg) (kpc) (keV) (10 M;) (10" M, keV) (10° Mpc®)  (10%M;)  (10%ergs™)
RXCJ0014.3-3022 358 -3038 0307 1358 7722025 1.65+0.01 12.73£ 051 1.74=0.21 978+ 0.21 1335009 ...
ABS 1044 -937 0052 1206 578=022 0.66=001 3.84£0.19 047005 530x031 465002 Vv
RXCJ0043.4-2037 1084 -2061 0292 1152 582=020 088x0.01 5.10=020 140£0.17 588+ 0.14 8.26= 0.08
All19 1402  -130 0044 1114 540=023 045z00 245£0.14 027:003 4.12:023 152001 ...
RXCJ02322-4420 3806 -4437 0284 1223 641020 107001 6.86= 0.26 086x0.13 695x0.15 1253+ 009
A401 4473 1356 0075 1355 726044 102:x0.04 743058 083008 765067 582004
RXCJO303.8-7752 4600 -7788 0274 1251 T88=036 096002 758+ 045 1.09£0.13 737:0.2S5 739£007 ...
A3112 4951 -4426 0070 1062 502=0.15 040001 203007 0.18£003 367x0.16 384002 v
A3158 5572 -5360 0060 1124 500=0.18 053:£001 2.66=0.12 035003 429+023 266001 ...
A4TE 6335 1045 0088 1326 643=0.19 106003 681026 092008 723048 12.33+ 0.05 v
A3266 6783 -6142 0059 1354 746022 096x0.02 717030 0950007 7512051 422001
AS520 73.55 29 0203 1325 7742022 1.13x0.01 8.75= 032 099+£0.14 8.11z0.16 711004
RXCJ0516.7-5430 7917 -5452 0295 1266 7.11=067 120:006 8.50= 1.06 129£0.10 7.82+0.60 127038 ...
RXCJ0528.9-3927 8222 -394 0284 1218 604032 1.11x0.02 6.73£ 046 1.18£0.13 688025 10,55+ 0.11 v
RXCJ05329-3701 8323 3702 0275 119 684=026 0.85:001 582+ 028 097013 635017 840+ 007 v
RXCJ0547 6-3152 8689 -319 0148 1150 6.10=0.14 060£001 3.63=0.10 045007 501008 389002
A3376 9047 3999 0045 930 339=009 028x0.01 0.94=0.03 010002 239:006 092001 ...
RXCJO60S.8-3518 9148 -3529 0.139 10589 493=0.11 046001 229007 047006 387006 474002 v
RXCJ06454-5413 10139 -5421 0164 1303 726=0.18 1.01z0.01 733024 1.09£007 740:0.14 159£004
RXCJO658.5-5556 10463 -5596 029 1527 11.19=025 208:x0.02 2322+ 064 266:0.14 13.73x0.21 2005+ 0.10
A66S 12775 6588 0.182 1331 764046 1.12:0.03 8.55£0.61 1.09+ 0.11 804+ 037 6.81=0.10
AT54 13724 965 0054 1423 893=024 104z003 928039 086005 869063 468+ 002
AT73 13949 5169 0217 1228 6.78=0.16 0.89:£0.01 601=0.18 0.86=0.11 655+ 0.11 6.80= 004
ATRI1 14009 3049 0298 1114 572=0.10 076001 432:0.10 072£0.14 535007 475003
AB6S 14636 -864 0153 1058 463=0.16 051001 234008 0412007 391x0.10 3182003 ...
A963 15424 3901 0206 1123 549=0.11 0.66+0.01 363009 041009 495007 640+ 003 v
RXCJI11319-1955 17300 -1992 0308 1300 7752031 130£0.02 10.11= 053 130£023 859+0.26 1101+ 009
Al413 17881 2339 0143 1144 659=007 053z0.01 349£005 069008 490004 339001 v
RXCJ1206.2-0848 18159 -881 0441 1334 1015032 159:0.02 16.13= 0.63 170030 1083024 1965+ 0.12 v
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Comparison to X-rays: density profiles

m REXCESS (Bohringer 2007)
» X-ray selected representative sample of 31 clusters,z < 0.2
- - ——
) | aﬁlc;stoﬁ e.t Ial| ZOIO8 ' - Planck collaboration 201 | -
10_1 E_ N . = 10-1 E_ -
02 102
107°F =SS 1 & 107¢ 5
C‘l‘ N o ‘\ = E L
N - o
- o ]
1 0_3 _ E E 10 3 3 r
; 0
Cooling
et Unrelaxed \ K-::,,, ] 104 -_ \ -
061 — 0.10 1“;30 - | Cool core clusters
' ' . 5
Radius (RYX ) 10 Lol | \
500 0.01

0.10

Radius [R;,]
E. Pointecouteau & G. Pratt, The Planck Conference, Paris - 01/201 |




£

S Comparison to X-rays: Lx-Msoo

» Ms00 from M-Yx relation
(Arnaud et al. 2007,2010)
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%z The key result: Yso0 - Yx relation
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j .
2222 The Ys00 - Msoo and Ysoo - Lx relations
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===2 | Conclusions

m 62 local clusters ESZ based
» 55 with z < 0.3
» a decade in mass: 2-20 x [0'4 M,

= Selection effects investigated
) minor corrections

= Well constrained scaling relations
» Ys500-Lx500: fully compatible with X-ray relation
(note the lack of CC wrt to X-ray samples)
» Ys00-Yx and Ys00-Mso0
slope consistent with self-similar expectations

normalisations compatible with other works
(Arnaud et al. 2010, Andersson et al. 2010)

small intrinsic scatter ~0.1
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Perspectives

= A superior robust and unique local reference
» Ysz versus Msoo, Mgas,500, Lx,500, Tx
» for lower mass systems to probe cluster astrophysics
» for evolution studies
» the largest, highest-quality SZ-X-ray dataset currently-available

= Agreement between the present results, ground-based results and
X-ray predictions augurs well for our understanding of cluster
astrophysics.

= Promising for the use of Planck clusters for precision cosmology
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