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relativel y independent of the background ionospheric 
condition. This general E and F region difference can lead to 
significant Lp and LH differences along an extended SA arc in 
cases where the solar tenninator crosses the arc. Depending on 
season and UT when the SA arc is partly sunlit or under solstice 
conditions for SA arc structures which are conjugate in both 
hemisphere, these variations of LP, LH and F region density 
along the arc may have an important impact on the self­
consistent arc electrodynamics. 

Another parameter of consequence in this E and F region 
comparison is the cross arc drift. For the E region where 
chemical equilibrium dominates, convection is unimportant 
and the densities only depend upon the production and loss 
characteristics. However, for the F region where transport is 
significant, the density does depend on cross arc transport. In 
the extreme case of no cross arc transport, N mF2 will 
asymptotically approach a "steady state" value but TEC would 
increase to very large values. Comparison of these different 
observations would place strict limits on the degree of 
stagnation found in SA arcs. Measurements of TEC 
enhancements associated with SA arcs may be an important 
tool for diagnosing such arcs. If the flux and characteristic 
energy of such arcs are known, then the observed TEC 
enhancement sets a limit upon how much time the flux tube 
spends within the precipitation region of the arc. This then is 
useful in detennining the degree of plasma cross flow (if any) 
associated with SA arcs. A parameter which is difficult to 
measure directly. Cross flow of the plasma can have basically 
two manifestations. The first which �~� explicitly modeled here 
is for the plasma flow to have a convection component across a 
stationary (with �r�e�s�p�~�c�t� to magnetic coordinates) SA arc 
structure. The second is for $e SA structure to move with 
respect to the background plasma. Th.js is what most �~�A� arcs 
do at one time or another, move in a dawnward or duskward 
direction (c. E. Valladares et aI., submitte4 manuscript, 1993). 
Both methods have similar local effects upon the plasma but 
each implies a different magnetospheric topology. The first is 
merely a superposition of an arc electric field structure and a 
background convection electric field both fixed or varying with 
UT. The second implies either an arc structure moving relative 
to the backgroulld cQnvection pattern or (if the arc struchue is 
assumed to exist on an adionic line separating two convection 
cells) the overall convection pattern (and corresponding cell 
boundaries) are moviJ)g with respect to VT. The ability to 
deftnitively answer which mechanism produces cross flow is 
beyond the scope of this work. 

What we have done is correlate an observed parameter, i.e., 
the d TEC enhancement with the modeled d TEC as a function 

of cross flow, characteristic energy, etc. In the case of the d 

TEe enhancement we generally reproduce the solar minimum 
resu1ts but are lower than the observed II TEC for solar 
maximum. This implies that fpr solar maximum, flux tubes 
must spend more time within the arc region to produce the 
observed II TEC enhancement. Otherwise, the flux must be 
increased or the characteristic energy decreased if the cross flow 
is the same for solar minimum and solar maximum. 

5. SUMMARY 

In general, we can summarize our results of the ionospheric 
modification associated with SA polar cap arcs as follows: 

1. At low fluxes « 2 ergs cm-2 s-l) and low characteristic 
energies « 1 ke V), SA polar cap arcs have the most pronounced 

relativ e effect at F region altitudes in darkness for winter solar 
minimum conditions. The absolute enhancement in summer 
solar minimum and winter solar maximum is equivalent to that 
of winter solar minimum, but the higher ambient densities 
make the relative enhancement less. 

2. The modeled TEC enhancements are comparable to 
observed enhancements and show a similar solar cycle 
dependence to the results of Basu el al. [1990]. 

3. The TEC enhancement associated with a SA arc may be 
used to indicate the degree of plasma cross flow across the arc. 

4. For the prototype arc modeled here: (1) The largest F 
region enhancements increased with the arc electric field 
strength up to 40 m V 1m. As the arc electric field increases 
above 40 m V 1m, enhanced molecular production due to 
increased T i decreases the F region enhancement both insi4e 
and then beyond the arc. (2) The lowest characteristic energies 
for the particle precipitation produce the largest F region 
enhancements and result in a LHfr.P value below 0.5. As 
energy increases, the F region enhancement decreases and the 
ratio of LH{r.P rises well above 1. (3) Arc width has little effect 

upon the variation of LH and LP across the arc. The F region 
enhancement for a partiCUlar flux and characteristic energy 
increases as arc width increases and saturates as the width 
becomes larger than 200 lan. 

5. As the flux increases for low characteristic energy 
precipitation, Lp fllay increase faster �~� �~�H� �~�u�e� to enhanced F 
region densities. This reduces the '1:.Hfr.P ratio below 0.5 with 
increasing flux. 
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