Diagnosing Non-Relativistic Particle Acceleration in Low-Beta Plasma
Turbulence with PIC Simulation TRISTAN Data

«— Rui Huang!(rui-huang@uiowa.edu), Gregory G. Howes!, Collin R. Brown?, Luca Comisso’

IDept. of Physics & Astronomy, University of lowa; ?Plasma Physics Division, Naval Research Laboratory;

SDept. of Astronomy € Columbia Astrophysics Laboratory, Columbia University

1. Motivation: Solar Energetic Particles 3. Diagnostic Tool: Field-Particle Correlation (FPC)
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investigate which mechanisms produce non-thermal

particles in non-relativistic, low-beta turbulence
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e Different llisionless shock rﬂagnet_lc pumping magnetic reconnection
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Evolution of EM fields
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o W NNl (SBC) at Every JerE; < 0, local FAC is
3 . . . T we " Timeslice needed due to large 6B
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e 14007 cells, 64 particles per cell, — 1.75 x 10!! total particles, e Ions: Rapid ion cyclotron damping (iCD) in the beginning?
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6. Summary: More Questions than Answers
i -é -ir— 05 0.0————ir——.--§~l——§-—-—- 05 0.0————ir--'¢:-"-ir---- 0 410#“?_“1““?““ 0 = o.o————er—‘—--i——.-—ir———- 05 0.0————'5\‘-—15——31--—- 05 0.0————2—' o .ir———-
Eadll R el N R S L e
: : : : e i o e e T e oo | as | W b an ol Ik e b
e We applied the diagnostic tool FPC technique to PIC e G G o U
simulation TRISTAN data to identify dominant particle Py j“:“zzi;wo 23:;wfmiw~¢0 o, zz:;;*:qo N
. . . —— —20990:5""i"“*i""i“"" ;—0:5————5*———45————§L———- ;)05_“—;&_“4;““;““- 9—0:5————§+—!4§—.———§L ————— —0:5——-—5»——';4,-———;———- 3—0:5————5»—.—-]”—5#———- ,a
acceleration mechanisms in turbulence. B I A s 2 o S | o I P
e Preliminary results contfirmed the importance of local e il Ml N
] . 05 0.0————?——1?-———?———- 05 0.0————?———37————?———- 3 0.0————?3;;—‘-3—?———- 05 0.0 ,—.\‘%%j—-——- 05 0.0F---r= * :ﬁ _____
FAC due to large-amplitude turbulent field. T e T e T NE Rl Rl Pk
e 'PCs from selected timeslices suggest possible iCD and - ’E ‘ . SN -
3 0.0----%---&---}---- 05 0.0----%—--: ---;—---- 05 0.0----%--%—-}---- S o.o----ir-- --;----- 05 00----:r----§----:r---- 05 0.0‘(";-- ------ Sy
° * E I B At o I !
eMRXN, though further evidence is needed. i | R s | Bt o o o ot coreoge eSS

~05 0.0 05
v

e For more about my research, scan the QR code above. eMRXN?

1 1 1 1 1 1
—05 0.0 05 —05 0.0 05
v v



mailto:rui-huang@uiowa.edu

