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of millions to billions solar masses, together with a large amount of stellar mass black holes. At the same

time, evidence of the existence of intermediate-mass black holes is also emerging. Within hundreds of

millions of years after the formation of the universe, some supermassive black holes reached tens of bil-

lions of solar masses. The formation and growth of these supermassive black holes is still a mystery. In

the hierarchical structure model of galaxy formation, small galaxies are constantly merging to form larger

and larger galaxies, and the black holes at the center of galaxies also undergo a process of merger and ac-

cretion, gradually forming supermassive black holes at different redshifts. This article summarizes the ba-

sic characteristics of black holes, current observation results, intermediate-mass black hole candidates,

seed black holes, and the relationship between supermassive black holes and galaxies. The detection ca-

pability with the TianQin observatory is also evaluated. The analysis of the gravitational waves of these

massive black hole binaries will greatly help us to understand the characteristics of massive black holes

in the universe and the history of formation and evolution of supermassive black holes.
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