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FYS 3610 
 

EXERCISES WEEK 45 
 

 

 

EXERCISE 1 

        
             Figure 1.1 (Color) 
 
 
a) Figure 1.1 shows observations of substorm activity obtained by a scanning 

photometer in Longyearbyen sweeping the horizon from north to south (0-1800) along 
the magnetic meridian. Give a brief description of the dynamic features the auroral 
activity.  

b) Describe the atomic transitions giving rise to the two emission lines in Figure 1.1. 
What are the likely peak emission altitudes of the “red line” and the “green line”? 
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Why does the 630.0 nm emission appear closer to Longyearbyen (900) than the 557.7 
nm emission does? Justify your answer. 

 
c) Figure 1.2 displays the X-component magnetometer data from the NAL-NUR 

IMAGE chain of magnetometers. Define the substorm onset, and give a brief 
description of the evolution of the magnetic disturbance in space and time. Comment 
on characteristic features in the MSP-data during the substorm evolution.  

 
d) Describe the magnetosphere-ionosphere current system giving rise to the negative X-

deflections. 
 
 
 

 
                            Figure 1.2  
 

 
                
              Figure 1.3
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EXERCISE 2 
 
a) Draw a 3-D cartoon of the dayside magnetospheric boundary layers. Explain why 

energy dispersion of ions within these boundary layers is taken as a footprint of 
magnetic reconnection. 

  
b) Assume that IMF BX and BY are both zero. Assume that IMF Bz has been steadily 

positive for several hours, that the polar cap is contracted, and that polar cap 
convection has calmed. I.e. the solar wind-magnetosphere coupling has been poor for 
a long time. Then IMF suddenly turns negative and maintains negative.  Describe the 
ionospheric effect of this sudden transition in IMF. Put emphasis on flow generation, 
polar cap boundary motion, and how a new equilibrium will be achieved. About how 
long will it take until equilibrium of balanced magetopause and magnetotail 
reconnection has accomplished?  

 
c) Starting out again with a quiet situation. The polar cap is circular with a radius of r = 

1500 km. The ionospheric magnetic field is B = 5 x 10-5 T (roughly perpendicular to 
the Earth surface). Estimate the total amount of open flux. 

  
d) Assume that a reconnection pulse lasting 5 minutes adds 10% more open flux to the 

dayside. Estimate the voltage along the dayside reconnection line associated with this 
pulse.  

 
 


