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Recent Advances in Laboratory Astrophysics on Mega-joule Class
Laser Facility

SUN Wei, ZHONG Jia-yong
(Department of Astronomy, Beijing Normal University, Beijing 100875, China)

Abstract: In recent years, with the development of Mega-joule class Laser, creating physical conditions similar to
those of extreme celestial environments in the laboratory became possible. This provides a way to do laboratory
studies of some important astrophysical processes and physical phenomena. This paper briefly introduces several
advances in the high energy density laboratory astrophysics which is driven by the national ignition facility (NIF).
They includ the Rayleigh Taylor instability in the real supernova relic, the collisionless shock wave, laser inertial
confinement fusion detecting the thermonuclear reaction under the condition of stellar nucleus, the study of the inner
state of the planet and star formation. Finally, a brief outlook is provided on potential future laboratory astrophysics-
related experiments that could be conducted on a petajoule-scale laser facility.

Key words: laboratory astrophysics; high energy density physics; intense laser—plasma interactions
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