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(Adapted from Sunyaev & Zel’dovich 1980 ARAA)
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(LaRoque, Reese, Calstrom, et al. 2001)
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Some Applications of SZE

e Distances with x-ray = Hy, q
Independent of distance ladder

e Masses and gas fractions = (2,
./'f; ~ /H = SZII/SZ\I — Sl.’u
(Myers et al. 1997; Grego et al. 2000, 2001)

e Peculiar Velocities
(Holzapfel et ol 1997)

b

e Inventory clusters in the distant
universe = geometry of

universe (w,(},), structure
formation models

*x Learn about galaxy clusters

Our Solution

Use mm array at cm wavelengths

e low noise HEMT amplifiers
Thx # 11-20 K

e good A for SZE (~ 30 GHz)
e large field-of-view 4’ and 7’

e large synthesized beams 1’-2' (~ PSF)
—arrays built for high resolution

e observe in non-ideal mm weather (summer)
Benefits of Interferometry

e stable, extremely low systematics
e produces 2-dimensional images

e measure point sources simultaneously

disentangle cluster & point source

e well defined filter
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Sunyaev—Zel'dovich Effect Image
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SZE (contours) & X-ray (colorscale) Overlay
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“Natural”
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“Natural” No Point Source

=10"? -5x107* 0 5x107*

3

Declination (J2000)
Vi

Al

;.
®,
-
s /

o"19™15° 19™0°  45° 30° 15°  18™0°
Right Ascension (J2000)

With Taper

-2x1072 ~10"2 0

oP19™15°  19™0° 45' o' 15"
Right Ascension (J2000)




Dr. Erik Reese, Berkeley (KITP New Cosmology 10-15-02) Sunyaev-Zel'dovich Effect

Deconvolved With Taper

-3x10~2 —2x1072 =10"® 0

Declination (J2000)

16'18'

o"19™15° 19™0*  45° 30° 15*  18@0°
Right Ascension (J2000)

L Declination (J2000)

~

13847M38® 32' 28° 24° 13P47™a8* Aa2® 28"  24°




Dr. Erik Reese, Berkeley (KITP New Cosmology 10-15-02) Sunyaev-Zel'dovich Effect

Hubble Constant

AT /deneTe = ATO 2 neTe];

S, / dfm2A = Sy~ n2AL

(ATp)%A
SxoT2
with geometry of cluster

IJ — HDI'\

= L x

with z and geometry of the universe
Sx0Ta
(ATg)2A

Independent of the distance ladder!

=>H[)O(

Analysis Method

Fit data with a spherical isothermal S-model

Nne(r) = ngg (1 + (:L) 2) o

Maximum likelihood jointfit to SZE & X-ray
data
e SZE
data fit directly in Fourier plane
j-model + point sources
Gaussian statistics
e X-ray
Snowden ESAS reduction software
(R4-R7 < 0.5-2.0 keV)
J-model + background
mask point sources

— Poisson statistics

(Reese et al. 2000 ApJ 533 38)
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