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Rationale: Professor Makishima is one of the leading scientists in X-ray astronomy. He has studied 
cosmic hot plasmas by combining X-ray observations and plasma physics. He was awarded 
Chushiro Hayashi Prize of astronomical society of Japan in 2006 for his study of black hole 
candidates and clusters of galaxies by X-ray observations. More recently, he was awarded Japan 
Academy Prize in 2015 for his study of strong magnetic fields of neutron stars by means of X-Ray 
observations. I would like to nominate him for a plenary talk on the physics of hot plasmas in 
clusters of galaxies, which comprise the most dominant form of cosmic baryons. His plenary talk 
will enable plasma scientists to share the recent knowledge on the distribution, dynamics, and 
chemical compositions of the largest-scale cosmic hot plasmas revealed by X-ray observations.  
 
Talk Title: Physics of the largest-scale hot plasmas in the Universe 
 
Short abstract: The large-scale plasmas, associated with clusters of galaxies and detectable 
through X-ray observations, provide the most dominant known form of cosmic baryons. Being hot 
(T~108 K), tenuous (~10-3 cm-3), and weakly magnetized (with beta ~100), they are also regarded as 
the most ideal classical hot plasma. In addition, their hydrostatic confinement by gravity means that 
they are almost free from various instabilities. Nevertheless, in each cluster, a large number of 
galaxies are moving through the plasma with transonic velocities. Interactions between the plasmas 
and the galaxies are expected to drive a series of interesting phenomena, including continuous and 
stable plasma heating, morphological changes of the galaxies, and production of high-energy 
comic-ray particles. 
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