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which traditional particle-in-cell methods suffer, especially important for

resolving stochasticity in a non-linear systerr:zo_ —o Refe rences an d Acknowledge ments
** Here a Maxwellian distribution function . :igoﬂgll [1] A.H. Hakim, SimJournal entry JE32. Available from: http://ammar-hakim.org/

sj/je/je32/je32-vlasov-test-ptcl.html

[2] J. Juno et al., Discontinuous Galerkin algorithms for fully kinetic plasmas, J
Comput. Phys. 353 (2018) 110-147

[3] B.D.G. Chandran et al., Perpendicular lon Heating by Low-frequency Alfvén-

is evolved “passively,” meaning evolving
the Vlasov equation without Maxwell’s
equations that couple the plasma

(o]
o
1

f(vx,vy=0,t)
o
o

currents to the electromagnetic fields 40- wave Turbulence in the Solar Wind, ApJ. 720 (2010) 503-515

& In the field fi - b for th ** Code can be accessed

* n the tie Con. |gura.t|on dbove _Or the 7 % https://bitbucket.org/ammarhakim/gkyl/src/default/
highly stochastic regime, flattening of . v, X & conda install -c gkyl gkyl
the spatially integrated distribution is a ~06  -04  -02 00 02 04 06 * High performance computing was provided by Stampede2, Texas Advanced

. . . . Vx /¢ Computing Center (TACC) located at the University of Texas at Austin
signature of stochastic particle motions : : _ _ _
& P 1D2V simulation, Nx = 48, Nvx = 48, Nvy = 48, % This project was supported by the DOE Summer Undergraduate Laboratory

polyOrder = 3 left: collisionless simulation; right collisional simulationv / Q_ = 0.01 Internship program

distribution functions at t = 100 Q" (elongated axis is space, other axes are v, and v, )



Abstract: The effect of stochastic heating in plasma is important in
understanding the heating of the solar corona and the solar wind. With the

coming launch of the Parker Solar Probe Plus that will gather unprecedented
data of the solar wind and corona, further theoretical investigation of stochastic
heating processes is desired to compare with experimental data. In this study
we use the continuum code Gkeyll to solve the Vlasov-Maxwell equations for
the evolution of a plasma distribution function. Using a continuum solver avoids
numerical issues such as particle noise characteristic of traditional particle-in-
cell methods. We investigate the evolution of a distribution function in different
electromagnetic (EM) field configurations such as those observed in solar wind
conditions. In addition to test particle simulations, we will compare to
distributions evolved self-consistently, such that the particle motion feeds back
to the seed EM field, and including particle collision effects. Energy transfer
from fields to particles will be studied to determine the extent to which

stochastic motion of particles leads to particle heating.



