Tracing Solar Wind Plasma Transport to the Plasma Sheet Using He™ /H™ Composition
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1. Sources of Plasma in the Plasma Sheet (PS) 2. He™"/H" as a Solar Wind Tracer 5. MLT Dependence of Solar Wind Transport

* SW is dominated by H" with ~ 4% He™", whereas He™" rare in the ionosphere. 2016 (- 12 R, apogec) 2017 (~25 Ry apogee)
Solar Wind (SW) Entry * H" 1s abundant in both sources, cannot distinguish plasma origin. Delay, Uncertainy.and Corrlaon v LT 2016 Dolay, Uncartainy.and Comlaon vs MLT 2017
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* Shift propagated WIND He™"/H" time series by 0- 1800 min (30 min intervals)

* C(Calculate the Pearson correlation coefficient (R) with the MMS He™"/H"

» The lag with maximum correlation is taken as the transport time. Figure 5 Statisticgl summary of transport time., uncerta.inty (A Delta delay), and
correlation coefficient as a function of magnetic local time (MLT) (a) 2016 and

(b) 2017.

3. Representative Example Event Month Key Observations
 The 2016 MMS orbit sampled the near- Earth PS (~12 Rg apogee),

* Estimate delta (A) delay (transport time uncertainty) from the width of the peak.

Figure 1. Major plasma sources of the plasma sheet. Solar wind plasma (orange)

enters through the magnetopause and 1s transported into the plasma sheet. 000 f . .
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Flgurg 2(a): Schematic of SW transport pathways during  northward IMF § Ofggf [ o U Lt IR A - . T 2. The increase in transport delay toward the dayside observed in 2016
including double-lobe reconnection and flank transport. Figure 2(b): Kelvin— < BE o.100- :  WIND (Red) e is consistent with sunward plasma drift from the nightside PS.
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3. The increase in delay with MLT observed in 2017 suggests that the
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Figure 2(c): Simulation snapshot at 150 min showing the g 2 62 62 62 62 62 62 62 62 63 64 64 85 67 83 7 Figure 3: Representative event April 2016 : : :
S 'S (c) Halion stap , S S Dppidinie i iiaigbaigrsieag sur P RO P solar wind source may preferentially enter on the dusk side.
spatial distribution of simulated solar wind 1ons in the equatorial plane. DIST 37 8% 83 79 77 74 71 ¢4 ¢4 or 87 81 85 35 9% § showing (a) He""/H" in the upstream SW and
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Total MMS Time Steps: 4318 plasma sheet, (b) Time -lag correlation

# Finite: 3397 # Beta>0.1: 2935 # Density<=2.0: 2995 # Vx>-200.0: 3396

¥ Remained: 2546 (74.9%) analysis (¢) The corresponding scatter plot at 7. Future Works

Science Questions the best delay

1. How much does the solar wind contribute to the plasma sheet? * The Plasma sheet criteria meets most of the measurements at this month L ggéesl;d the statistical analysis to all available MMS years (2016-
| b '  The PS He™"/H" closely follow observed ratio in the upstream solar wind. ’

2.  What transport pathways deliver SW plasma to the PS? 2. Investigate transport under different IMF orientations and solar wind

| | . . * The maximum R determines the transport delay of 210 min (3.5 hr) conditions
3. How does the transport time vary with magnetic local time (MLT)? * The scatter plot confirms the correspondence between the PS and SW. |

3. Quantify regional variations in transport time and correlation using

4. Monthly Orbit and He™/HT C Omparisons (201 6, 2017) the 11 spatial magnetotail regions.
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