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Key Points 1. Four years of Juno magnetic field data are examined to delineate the currents in 
    Jupiter’s magnetodisk in the midnight-to-dawn sector.
2. The radial current and the field-aligned current (FAC) associated with it are 
     consistent with the corotation enforcement model.
3. The azimuthal current decreases as the local time increases, leading to a 
    field-aligned current emptying the magnetodisk at pre-dawn.
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Ir: radial current
Ia: azimuthal current

(1) LMN coordinates
*  From minimum 
   variance analysis
*  L-axis: lobe B-field
    N-axis: disc normal
    M-axis: current
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Radial current 
(1) ~500 kA/RJ 
(2) first   then   
      as r 

Azimuthal 
current 
(1) ~1000 kA/RJ 
(2) decrease as 
      local time 

Related FAC

(1) always <0
(2) magnitude 
      as r

Related FAC

(1) r<70: >0 
     and   as r
(2) 70<r<80: <0
      (very small)

Jpara=Jr+Ja:
(1) r<40: J<0 
     (dominated by Ja)
(2) 40<r<60: J>0 
      (dominated by Jr)
(3) 60<r<80: J<0
      (both Ja and Jr)

Total FAC over the 
whole radial extent
(1) Jpara<0 region: 
      I(-)=10.4±4.3 MA/rad
(2) Jpara>0 region:
      I(+)=6.8±3.2 MA/rad

Mapping to ionospheres:
upward FACs of ~μA/m2

near main auroral oval
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Radial mass transport 
rate~1000-2000 kg/s

404 crossings 
identified by 
Liu (2021) are
investigated


