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4

CHANDRA XRAY IMAGE

SZE DECREMENT
CONTOURS



5

CLUSTER Z CLUSTER Z

CL  0016+1609 0. 541 ABELL  1689 0. 183
ABELL  68 0. 255 RX  J 1347. 5- 1145 0. 451
ABELL  267 0. 230 MS  1358. 4+6245 0. 327
ABELL  370 0. 375 ABELL  1835 0. 252
MS  0451. 6- 0305 0. 550 MACS  J 1423. 8+2404 0. 545
MACS  J 0647. 7+7015 0. 584 ABELL  1914 0. 171
ABELL  586 0. 171 ABELL  1995 0. 322
MACS  J 0744. 8+3927 0. 686 ABELL  2111 0. 229
ABELL  611 0. 288 ABELL  2163 0. 202
ABELL  665 0. 182 ABELL  2204 0. 152
ABELL  697 0. 282 ABELL  2218 0. 176
ABELL  773 0. 217 RX  J 1716. 4+6708 0. 813
ZW  3146 0. 291 ABELL  2259 0. 164
MACS  J 1115. 2+5320 0. 458 ABELL  2261 0. 224
MS  1054. 5- 0321 0. 826 MS  2053. 7- 0449 0. 583
MS  1137. 5+6625 0. 784 MACS  J 2129. 4- 0741 0. 570
MACS  J 1149. 5+2223 0. 544 RX  J 2129. 7+0005 0. 235
ABELL 1413 0. 142 MAC J 2214. 9- 1359 0. 450
CL  J 1226. 9+3332 0. 890 MACS  J 2228. 5+2036 0. 412
MACS J 1311. 0- 0310 0. 490 TOTAL 1.5 Ms CHANDRA TIME
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CHANDRA TEMPERATURE PROFILES FOR 
COOLING CORE CLUSTERS
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CHANDRA TEMPERATURE PROFILES FOR 
NONCOOLING CORE CLUSTERS
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XRAY/SZE METHOD TO OBTAIN CLUSTER DISTANCES:
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ADDITIONAL INGREDIENTS: HYDROSTATIC EQUILIBRIUM AND 
DARK MATTER  
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● USE A DOUBLE β MODEL FOR GAS DENSITY: 
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● AND NFW DARK MATTER PROFILE.

ABELL 1835



10STATISTICAL ERRORS
Galactic NH <1%
Asphericity 15%
SZE point sources 12%
Kinetic SZE 8%
Radio  halos 3%
CBM  anisotropy <1%
SYSTEMATIC ERRORS
X-RAY calibration 6%
SZE calibration 8%

H0=77.3−3.5 −6.4
4.1 7.6 km s−1Mpc−1 M=0.3,=0.7

2=29.738

(Mason et al. 2001)

(Bonamente et al. 2005, in prep.)
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HST KEY PROJECT:  H0=72±3±7 km s−1Mpc−1 Freedman et al. (2001)

CHANDRA/SZE PROJECT: H0=77.3−3.5 −6.4
4.1 7.6 km s−1Mpc−1 M=0.3,=0.7

DIRECTLY PROBES THE HUBBLE FLOW TO Z~1
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ALTERNATIVE MODEL: 100 KpcCUT, SINGLE βMODEL
AND ISOTHERMAL

NO HYDROSTATIC EQUILIBRIUM ASSUMPTION
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2=51.938

H0=77.44.4 −6.6
4.9 7.8 km s−1Mpc−1

(100 KpcCUT MODEL)
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CONCLUSIONS:

● ANALYZED SAMPLE OF 39 CLUSTERS AT z=0.140.89

● HIGH QUALITY XRAY AND SZE OBSERVATIONS

● NONISOTHERMAL, DOUBLEβ MODEL , HSE

● MEASURED HUBBLE CONSTANT: 

● SAME ANSWER USING ISOTHERMAL, SINGLEβ MODEL

H0=77.3−3.5 −6.4
4.1 7.6 km s−1Mpc−1


