
Tight connec+on between the radio halo emission 
and the thermal ICM proper+es

Xiaoyuan Zhang (张啸远)
Max Planck Ins,tute for Extraterrestrial Physics  xzhang@mpe.mpg.de

Turbulent acceleration scenario

Acceleration rate = Acceleration coefficient × Turbulent flux
𝜖!"" ≡ 𝐶!""×𝜎#$𝑘𝜌

• Resonant mechanisms, e.g., transit-time damping (Brunetti et al. 07 & 11)
𝐶!"" ∝ ℳ𝑐%

• Non-resonant mechanisms, e.g., adiabatic stochastic compression (Brunetti et al. 16 & 20)
𝐶!"" ∝ ℳ&'𝑐%
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Ignoring the dependance of turbulent Mach number 𝑓 ℳ , the radio halo power at 150 MHz 
𝑷𝐑𝐇,𝟏𝟓𝟎𝐌𝐇𝐳 has a tight correlation with 𝑻𝟐𝑴𝐠𝐚𝐬 (also known as 𝑻𝒀𝐗) within the radio halo volume.
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𝑷𝐑𝐇 − 𝒌𝑻×𝒀𝐗 𝒓𝐑𝐇 relation

• Sample: 21 deeply observed 
(XMM core-excised cts > 
10000) radio halo clusters in 
LoTSS DR2 footprint

• Two determinants of radio 
halo power:

1. Amount of thermal ICM 
within the radio halo volume

2. ICM temperature




