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Turbulence and reconnection

Turbulence in reconnection regions.
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Turbulence and reconnection

Turbulence in reconnection regions.
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Turbulence and reconnection

Reconnection as part of the turbulent cascade
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. I T< ! R [(Z<XT<7))
S AT A =
| — ) 0 B - . v ]
192 ) p \ \' / / \/ \ \
- , p \ \ 0.2 ) | ) \
- —~ s ~ /\
(— o~ / \ \/ N 0.1 \S — / / \\ SN
SN BN~ AV D ~_ D AN : |
< 128p— ) — 0 fF— , ) =R ] direct
/ S E 0.1 1 <2\ 5 107 f \ cascade
N : 02 U N
=] B BTSN
N \/ '~ \f B \;, \/ Z Y7 \/\
— » \ \
Pe7 —\ — 0.5 v/ f {\:-—\ o |\ 3
T ) e\l P, 4 : i\ <
0 64 128 192 256 0 64 128 192 251 ¥ 10'3
(c) HPIC, t= 35 *#/4i  (d) HPIC, t=45 (e) HPIC, t=70  */4 (f) HPIC, t= 80
240 240 | ) 105 105
1 * 100 § 2 .
230 230 f 95 = 10 7 F
90 C .. . .
o N injection reconnection
220 220 i \ A scale scale
80 N\ ) 10'5 3
75 | - - =
210 2o 0.1 1.0 10.0
k’J_d,‘

Franci etal, ApJL, 2017




Turbulence and reconnection

Turbulence in reconnection regions.
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Harris current-sheet + forcing turbulent fluctuations
Non-relativistic pair plasma, PIC.
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The presence of turbulence can slow down the nonlinear phase
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What happens with the VDFs?

Strong kinetic scale fluctuations heat

the particles preferentially in the
perpendicular

Fragmentation of the current-sheet
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20 Current structures in 3D turbulence

From 3D ion-electron plasma
turbulence, PIC

Thin current sheets,
Strong current filaments,

Both can reconnect (helical kink

. instability)
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Reconnection in 3D turbulence is complex,

Usual signatures of reconnection may be hidden in the turbulent dynamics
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Energy conversion channels are active
at different regions
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Turbulence in reconnection as a source of Kinetic modes in reconnection regions
anomalous electric fields
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Decomposing between mean and
residual

f=<F>+f 107° 1

=
A,

Using a gaussian filter as a proxy 10-6 |

f = filtered(f) + f'
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How do each of the anomalous terms 110 o, i - = |
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Question: can the presence of non-thermal
distributions modify the generation of
instabilities that trigger kinetic scale modes
that contribute to the anomalous electric
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