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Space Physics: Ionosphere (50 points)

1. Describe the features of the (1) Pedersen (5 points) (2) Hall (5 points) and (3) field-aligned (5
points) conductivity with respect to the altitude throughout the ionosphere. '

2. Explain the generation fnechanism of (1) auroral electroj et (10 points) and (2) equatorial electrojet
(10 points). '

3. Describe the (1) diumél variation (5 points), (2) seasonal variation (5 points), and (3) geographical
variation (5 points) of the ionosphere.
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Space Physics: Magnetosphere (50 points)

4. Please explain _
(a) the existence of equilibrium plasma sheet and plasmasphere based on the equilibrium state of
MHD momentum equation. (8 points) ‘ '
(b) the frozen-in condition qualitatively and 111ustrate the propertles in the low-beta and thh-beta
plasma. (8 points).

5. Please discuss
(a) the possible mechanisms of a partlcle entering into the loss cone from the first adiabatic
invariant. (4 points)

(b) the Alfvén layer of hot eléc’trons on the equatorial plane affected both by solar wind convection
and gradlent B drift motion. (6 points)
(c) the direction of cross-tail current based on the particle and ﬂu1d pomts of view. (10 points

6. Assummg that the Earth’s magnetic field isa dlpole field,
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where r is the radial distance, 6 is the colatltude By is the equatorial magnetic field strength on the
surface, and R is Earth radius. If the mirror point is roughly at 1 Rg,

(2) find the relationship between the latitude A of mirror point and L using the definition of L value.
(4 points)

(b) determine the magnetic field strength at the mirror point in terms of Bo and L. (10 points)
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