
The Observations of Relic Radiation as a Test of 
the Nature of X-Ray Radiation from the 
Clusters of Galaxies
R. A. Sunyaev and Ya. B. Zel’dovich
CoASP, 1972, 4, 173

The velocity of clusters of galaxies relative to the 
microwave background - The possibility of its 
measurement
R. A. Sunyaev and Ya. B. Zel’dovich
MNRAS, 1980, 190, 413

論文ゼミ 2015/6/2 
大里　健

1



Carlstorm et al. 2002
2



Kitayama 2014

tSZ effect

kSZ effect

3



Hincks et al. 2010
4



Calculation of degree of polarization
(Paper II Sec. 3)
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Polarization by single electron (Sec 3.1)

Polarization by finite optical depth (Sec 3.2)

Sazonov and Sunyaev 1999
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