
5th Asia-Pacific Conference on Plasma Physics, 26 Sept-1Oct, 2021, Remote e-conference

Strong suppression of heat conduction in a laboratory replica of galaxy-cluster
turbulent plasmas

J. Meinecke,1 P. Tzeferacos,1, 2, 3, 4 J. S. Ross,5 A. F. A. Bott,1, 6 S. Feister,2 H.-S. Park,5 A. R. Bell,1 R.
Blandford,7 R. L. Berger,5 R. Bingham,8, 9 A. Casner,10 L. E. Chen,1 J. Foster,11 D. H. Froula,4 C.

Goyon,5 D. Kalantar,5 M. Koenig,12 B. Lahmann,13 C.-K. Li,13 Y. Lu,3 C. A. J. Palmer,1 R.Petrasso,13

H. Poole,1 B. Remington,5 B. Reville,14 A. Reyes,3 A. Rigby,1 D. Ryu,15 G. Swadling,5 A. Zylstra,16, 5 F.
Miniati,1 S. Sarkar,1 A. A. Schekochihin,1 D. Q. Lamb,2 and G. Gregori1,2

1 Department  of  Physics,  University  of  Oxford, UK
2Department of Astronomy and Astrophysics,  University of  Chicago,  USA
3Flash  Center  for  Computational  Science, University of  Rochester,  USA

4Laboratory  for  Laser  Energetics,  University of  Rochester,  USA
5Lawrence  Livermore  National  Laboratory,  Livermore, USA

6Department  of  Astrophysical  Sciences,  University of  Princeton,  USA
7Department  of  Physics,  Stanford  University, USA

8Rutherford  Appleton  Laboratory,  Chilton, UK
9Department  of  Physics,  University  of  Strathclyde, UK

10CEA,  DAM,  DIF,  France
11AWE,  Aldermaston,  Reading, UK

12Laboratoire  pour  l’Utilisation  de  Lasers  Intenses, Palaiseau,  France
13Massachusetts  Institute  of  Technology,  Cambridge, USA

14Max-Planck Institute,  Heidelberg,  Germany
15Department  of  Physics,  UNIST,  Korea
16Los  Alamos  National  Laboratory,  USA

e-mail (speaker): gianluca.gregori@physics.ox

There are a number of possible mechanisms
that can lead to a reduction from the classical
(local) Spitzer conductivity. For these processes
to occur,  the electron’s  Larmor radius must be
small compared to its Coulomb mean free path,
enabling microscale changes in the electron
heat transport to alter the global properties of
the plasma dynamics.  As numerical
simulations are unable to address these issues
fully, we have performed experiments using the
National Ignition Facility laser at the Lawrence
Livermore National Laboratory to create a
weakly-collisional plasma with stochastic
magnetic fields.

Our data shows a prominent reduction of local
heat transport by orders of magnitude, leading
to strong temperature variations on small
spatial scales. These results are important for
the understanding of energy balance in
astrophysical plasmas as well as in inertial
confinement fusion experiment
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