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Stars and their environments present a wide range 
of hydrodynamic and magnetohydrodynamic 
phenomena for plasma physicists to consider. The 
traditional tools of observation, analytical methods 
and, more recently, simulation yield insights into 
the evolution of stars from their formation via the 
gravitational collapse of molecular clouds to their 
death as Planetary Nebula or Supernova.  The 
addition of direct laboratory investigation of 
macroscopic volumes of plasma in astrophysical 
relevant regimes represents a fundamentally new 
window on stellar environments.  In the last decade 
the field of High Energy Density Laboratory 
Astrophysics (HEDLA) has made considerable 
progress becoming a mature field that can now 
address open issues of concern to astronomers.  In 
this talk I present three case studies of 
astrophysical questions which HEDLA studies can 
play a role in addressing.  The first part of the talk 
focuses on magnetically dominated jets driven by 
stars in a variety of contexts.  The second explores 
the formation of “wind capture” accretion disks in 
binary systems and the third explores the formation 
of molecular clouds (and stars) via colliding 
streams.  In each case we unpack issues in the 
underlying physics that require further exploration 
and introduce current or future laboratory 
experiments that might address these issues. 
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