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Flux tubes from two separate reconnection
sites can collide and become entangled

 Magnetic flux piles up at the interface, forming a sharp rotation of the
magnetic field (i.e. a thin current sheet at the center)

 Reconnection at the point of entanglement has been observed by the MMS
(Fargette et al., 2020; Hwang, Dokgo et al., 2020; Kacem et al., 2018;
Kieokaew et al., 2020; Qieroset et al., 2019)
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Late stage
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Characteristics of three evolutionary stages of flux tube entanglement

hot electron flux
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This structure is not a normal flux rope

e A sharp rotation of the field ONLY at the center of the field enhancement.

Flux tube entanglement Normal flux rope
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This structure is not a normal flux rope
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* A sharp rotation of the field ONLY at the
center of the field enhancement.

 The normal speed of the current sheet is
50 km/s. The normal direction is [0.02,
-0.97, 0.22]GSM.

 The ambient plasma flows into the
current sheet.

* LMN coordinates:
* N:the CS perpendicular moving direction
* M: current directionperptoN(Nx (JxN))

*c L: Mx N



Curvature and Pressure
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This structure i1s not a normal flux rope

* A sharp rotation of the field ONLY at the
center of the field enhancement.

* The normal speed of the current sheet is
50 km/s. The normal direction is [0.02,
-0.97, 0.22]GSM.
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 The ambient plasma flows into the
current sheet.
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» Different plasma populations on two
sides of the central current sheet
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