




➔ Signal virtually independent of  
redshift

➔ Proportional to the l.o.s. integration of 
neTe ~ pressure

➔ Wider dynamic range accessible

➔ We are now in the era of SZ cluster 
cosmology (e.g. ACT, SPT, Planck)

Inverse	Compton	
scattering	of	CMB	photons	

off	the	ICM	electrons

Sunyaev-Zeldovich	Effect

Coma	as	seen	by	Planck

















Inverse Compton & thermal SZ

Kompaneets equation: describes the 
variation of the photon frequency 
distribution n(𝜈) due to single IC-scattering 
on a population of thermal electrons with 
temperature Te, in the non-relativistic 
regime kBTe<<mec2

xe≪1   ➔ ➔ : diffusion equation

➔ Compton-y parameter: average fractional 
energy change per scattering times mean 
number of scatterings
➔ 𝜆e=(ne𝜎T)-1: scattering mean free path

See lectures by R. Sunyaev



Inverse Compton & thermal SZ

Take advantage of the homogeneity of this equation to 
replace        with 

For y≪1 (~10-4 in clusters), for a Black Body incident spectrum 

and using ➔

From Kompaneets eq.

With relativistic 
corrections

Te=15 keV

217 
GHz

Amplitude of distortion provides
l.o.s. integral of the ICM pressure

Variation of specific intensity:



The thermal SZ effect






