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Abstract：
The magnetic fields are prevalently present in astrophysical and 
laboratory plasmas, and both their origination and dynamical evolution 
are one of the central issues in modern plasma physics and 
astrophysics. With the high-energy-density (HED) plasmas created by 
high power lasers, we are capable of modeling a series of astrophysical 
processes, such as magnetogenesis, magnetic reconnection and 
magnetic collimating jet, in the laboratory, reproducing the typical 
observational characteristics and revealing the underlying physics. In 
this talk, I will introduce the recent progress of the High Energy Density 
Physics research group at Peking University on magnetized plasmas 
and their dynamics, including the magnetogenesis in weakly collisional 
plasmas driven by temperature gradient, the acceleration and 
collimation of super-sonic jet by laser-driven toroidal magnetic fields, the 
collisional-collisionless asymmetric magnetic reconnection associated 
with solar flares, as well as the potential QED magnetic reconnection 
origin of the X-ray burst associated with the fast radio burst. Finally, I will 
briefly look forward to the magnetized turbulent plasmas at higher laser 
energies and the relativistic laboratory astrophysics at higher laser 
intensities.
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