Statistical plasma properties in relation to geomagnetic activity derived from Demeter data
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Abstract T comparison Trough

nalysis of the electron temperature measurements taken during Januaries 2005 - 2010 reveal following characteristics: Trough is nighttime phenomenon best observed at dip latitudes 60° — 70° [1]. It is a region of decreased
electron populations, characterizing them and relating their occurance to different » Southern Hemisphere electrons are hotter than the Northern Hemisphere electrons. plasma density that can be regarded as a boundary between the “mid-latitude” and “polar regions”. During
geophysma_nl COI’](.ZIItlonS, including deep solar minimum. o » The electron temperatures that exceeds 5000 K were mainly observed in January 2005 during days, when geomagnetic magnetic disturbances trough moves towards equator. As the magnetic storm go to recovery phase trough
We have investigated electron temperatures and wave acitivity. In such a way we TS GrEElTEEL is also moving to higher latitudes. Calculation performed for the trough minimum location during storm
intend to assign each electron population to certain types of waves in plasma, describe . . . . . . . - : - :
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3000 (& 3000 The presence of VLF and ELF emissions over storm recovery phase is imposed by the fact, that at the beginning
Solar Conditions 2000 | 2000 of the disturbance a great amount of energy is deposited in the Earth's ionosphere, mainly in the polar cup
" 14 " " 1000 B 1000 . . .. . . . . . .
Graphs below depict solar conditions expressed in the avaraged solar tlux density 10.7 : region. Figure 7a presents condition of the plasma during magnetic storm. The trough is clearly visible just
(red dotted line) with regard to the day of year. Scale of the flux density is presented by Loz 3 L[;] 0T below the 60° latitude. The location of the mid-latitude trough is considered to coincide with plasmapause
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the leftside vertical axis. Magnetic activity is showed by black solid line and expressed position [2]. The plasmapause is a storm-phase dependent structure that moves towards lower L-values during
by the Dst index. Rightside vertical axis is the Dst index scale. First impression is Figure 3: Pictures plot the electron temperatures in respect to the L shell value. Top and bottom panel present Northern storm onset. That explains why trough is located at lower latitudes when the geomagnetic storm begins.
that the solar, and thus magnetic activity decays from 2005 to 2010. However it is and Southern Hemisphere respectively. Leftside pictures correspond to the nighttime measurements and rightside pictures Figures 7b and 7c relate to the recovery phase of the storm. At first one can notice that trough moved back to
important to note that ;gvere mzagnetllc conditions are related with £10.7 index values present daytime measurements. the higher latitudes (Figure 7b). On the Figure 7c the trough cannot be easily distinguished. It suggests that
more than 180 X 10™“*Wm™“Hz™" and in 2005 the maximum value reaches only N L relati there is a turbulence, and more processes such as wave-particle interraction play a role in energy dissipation.
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The ionosphere during deep solar minimum seem to behave differently than while the Sun is active. Rather
Solar flux £10.7 Dst [nT] Solar flux £10.7 Dst [nT] Night North moderate geomagnetic storms cause observable changes in ionospheric plasma properties. The patterns are
200 - - - — 40 200 - - - — 40 55 , . . . . : .
0.7 - 107 - following:
180 T O 180 !0 5 | . * + - . e
160 MWWWWWWW . 160 . Loas| o | Pictures from Figure 4 confirm the inverse » when the solar flux increases the electron temperatures and densities increases as well;
:‘2‘8 | 40 :;g | 40 ;9 4t A ST R temperature-density relation. However it is not as » the electrons with the higher temperatures are mainly located around the L=4, however they move
{00 o {00 o - 3'2' C A, simple as linear dependence. Figure 5 presents the towards lower L-shell values (equatorward) during magnetic disturbance;
1° LN M AR Sanh s ] I . . .. . .
80 - NV B0 L WY i VAN . - . log10(Te) with regard to the logig(Ne). Plot » areas with the miminum electron density and maximum electron temperature can be related to the
17 I -2 0 . . . . . . .
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