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Data from Dynamo Rockets:  21.140 (July 4, 2013) and 21.141 (July 10, 2011) 
 
 
•  In-situ Magnetometer Data and Current Calculations 
 

 GSFC Fluxgate Magnetometer 
 JPL/UCLA Magnetometer 

 
•  Electric Field Observations 
 
•  Plasma Density (and Electron Temperature) Observations 
 

 Langmuir Probe (Jeff Klenzing) 
 Impedance Probe (Doug Rowland) 

 
•  Neutral Density, Temperature, Winds, Ion Composition  (Jim Clemmons, Aerospace) 
 
•  Lithium wind observations  (Miguel Larsen, Clemson; JAXA, Japan) 
 
•  Atmosphere Data from Falling Sphere Experiment (Chad Fish, USU) 
 



Electric Field, Magnetic Field, Plasma Density Experiments  --  Dynamo Rockets 

Langmuir Probe  

Magnetometers 

Impedance Probe 
Electric Field Double Probe 

(5m tip to tip) x 2 



Dynamo II Mission 
 

Rockets 21.140 and 41.090 
 

Launch:  July 4, 2013 
 
 
 
 



Launch Operations 
 

Vehicle and Payload Performance 
 
 
 

Rockets 21.140 and 41.090  
 

Launches of July 4, 2013 
 
 
 









ACS Valve “leak” 



Magnetic Field Observations  
 
 

GSFC Fluxgate Magnetometer 
 
 

Rocket 21.140 
 

Launch:  July 4, 2013 
 
 
 



Rocket 21.140  --  Attitude, Non-orthogonality “optimized” 



Rocket 21.140  --  Magnetic Components – IGRF 



Rocket 21.140  --  Measured Mag – IGRF (smoothed over spin) 



Rocket 21.140  --  Magnitude of B – IGRF Model 

Slope is clear indication 
of Westward Current 





Compare Equatorial Electrojet Current Measurements 



Rocket 21.140  --  Upleg Currents smoothed to remove coning 

West East South North 



Rocket 21.140  --  Downleg Currents smoothed to remove coning 

West East South North 



Electric Field Observations  
 
 
 

Rocket 21.140 
 

Launch:  July 4, 2013 
 
 



Rocket 21.140  --  E12 Data and Sine Fits 



Rocket 21.140  E34 Data and Sine Fits 



Rocket 21.140  --  Amplitudes of E12, E34, V x B 







Rocket 21.140 



Rocket 21.140 



Rocket 21.140 
 

DC Electric Fields (– V x B) 

Rocket 21.140 Rocket 21.140 

Rocket 21.140 

Rocket 21.140 

Rocket 21.140 



Plasma Density Observations  
 
 

GSFC Langmuir Probe (Klenzing) 
 

GSFC Impedance Probe (Rowland) 
 
 

Rocket 21.140 
 

Launch:  July 4, 2013 
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Composite Plots 
 

Measurements (ideal):  E, E x B, Jmeas, Ne, Un, Nn, Mi,  
 

Derived Quantities:  Mobility (collision frequencies) 
 
 

 
Use measured E, J, Ne to find Un that satisfies  

Dynamo Equation: 
 
 
 
 
 

J = σ • (E + U × B)  



J = σ • (E + U × B)  



Zonal is Positive East, Meridional is Positive Up/North 



Zonal is Positive East, Meridional is Positive Up/North 

Neutral Winds are Derived from E, J, and Ne 



Launch Operations 
 

Vehicle and Payload Performance 
 
 
 

Rockets 21.141 and 41.091   
 

Launches of July 10, 2011 
 
 
 





Magnetic Field Observations  
 
 

GSFC Fluxgate Magnetometer 
 
 

Rocket 21.141 
 

Launch:  July 10, 2011 
 
 
 







West East South North 

? 



West East South North 

? 



Electric Field Observations  
 
 
 

Rocket 21.141 
 

Launch:  July 10, 2011 
 
 
 















Plasma Density Observations  
 
 

GSFC Langmuir Probe (Klenzing) 
 

GSFC Impedance Probe (Rowland) 
 
 

Rocket 21.141 
 

Launch:  July 10, 2011 
 
 
 







Composite Plots 
 

Measurements:  E, E x B, Jmeas, Ne, Un, Nn, Mi,  
 

Derived Quantities:  Mobility, Conductivity, JDerived 
 
 
 

Rocket 21.141 
 

Launch:  July 10, 2011 
 
 
 



Zonal is Positive East, Meridional is Positive Up/North 



Zonal is Positive East, Meridional is Positive Up/North 

Neutral Winds are Derived from E, J, and Ne 



Zonal is Positive East, Meridional is Positive Up/North 
Neutral Winds are Derived from E, J, and Ne 



Current Densities  --  Both Rockets 

West South 



Some Features of Measurements Presented Thus Far…. 

•  Westward zonal currents of 1-2 A/km2 near 110 km, consistent with 
ground-based measurements… 
 
•  DC electric fields poleward and eastward, of ~2 mV/m (~40 m/s) 
 
•  Plasma density follows expected daytime profile 
 
•  Westward neutral winds of ~ 100 m/s needed to make measured 
quantities consistent with the dynamo equation 
 
•  Sporadic-E enhanced plasma density layer present.  No obvious affect 
on currents. 


