Accretion Shocks on Young Stars: Plans for a Lab-Astro Experiment é‘?

R. P. Young’, C. C. Kuranz', R. P. Drake', P. Hartigan?, D. H. Froula®, J. S. Ross*, C. K. Li°, G. Fiksel®, S. Klein', P.-Y. Chang?, A. Zylstra® CLEAR 7
[1] University of Michigan, [2] Rice University, [3] Laboratory for Laser Energetics, [4] Lawrence Livermore National Laboratory, [5] Massachusetts Institute of Technology :

Our May 2015 shot day experiment was designed to allow
simultaneous proton radiography and visible light imaging.
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A single OMEGA beam (pink) strikes the
cone-shaped top of the target. This
launches a plasma jet off the opposite
side of the target, which travels down (in

the view) to hit the block below.

The proton backlighter is attached to the
red stalk and the gold disc is a shield to

protect the optics from the light burst of
the backlighter.
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The magnetic field generator is not
shown in this view.
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At right, a self-emission
image from a 2012
experiment taken 20 ns after
the laser pulse.
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If researchers see evidence of both 3-MK and 2-MK hotspots on the surface of
a T Tauri star, what does that mean? There are basically two scenarios, and
they depend on how contained the accretion shock is at the star’s surface.
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Magnetic fields are generated with LLE-desighed MIFEDS (Magneto-
Inertial Fusion Electrical Discharge System) devices (above) and
diagnosed by proton radiography (below). A laser-driven implosion
generates protons (left), they are deflected by magnetic fields (center) and
their deflections are recorded when they strike a piece of CR-39 (right). Funding Statement
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would be separate on the star’s would be associated with each
surface. other on the star’s surface.
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