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1. (15 points)
GBI AR BRI B R DU R BRI IR K 2 B R
4y Bie T BRI B AR T H B R E
thiiERGSMEETZHEY  ( Geocentric Solar Magnetospheric Coordinate System ) °
BfEERE U TERME ¢
KFEE solar wind
R bow shock
1% magnetosheath -
W4f&TE magnetopause
TEHAFER/E plasmasphere -~
EA%F plasma sheet
THEBK/GIE plasmapause
BEFE B 5 E plasma sheet boundary layer -
WFE plasma mantle (%% E488B5E high latitude boundary layer) »
FARRE tail lobes -
fixoeEE cusp ©
N~ NSO fEEESTHS inner and outer Van Allen Radiation Belts
{E482FE low latitude boundary layer
THkfE ionosphere
B ERHE AT ERSEMBEUR BRI -
H/{EIREBTEE R dayside magnetopause current
HHEEBTEER  nightside magnetopause current
BERGEEER  cross tail current
BAIEIR  ring current
ARz g IBRIEE SR partial ring current

2. BESRE (E/)NEE2.5%) total 25 points)
75377 SOEAHIRILE SRR SR B h— A EERNWESRE  BROIRE T LED
B B DN EREERNSA -
(2.1) S FTAE RS RR/E T down-to-dusk EEBHUMERIRAE -
(2.2) $5:REE HIRFEEEEER (plasma sheet) AYFZEMREE] -
2. 3) pa) SUnREE Eﬁﬂﬁﬂjﬁjﬁﬁ/m@i&‘@%ﬁJﬁIﬁ%ML E’Jﬁ?ﬁﬁ’ﬁﬁ“ °
(2.4) FRET BHARFEER (cross tail current)#y“Fi7A " B RETL A
(2.5) A ring current AT
(2.6) E53R8F partial ring current HYFZEER -
(2.7) $EEREE HIREIEBRIE plasmasphere BYFEREER] -
(2.8) HEREE BRE cusp AVFEREH] -
(2.9) I8 MR bow shock HIFEECHER] -
(2.10) 3HREF A - JNE{AEEEHS inner and outer Van Allen Radiation Belts EYFZALRE -

3. (10 points) fEEHFFRIASBEAAARNEE

(3.1) FEBEHHERIES - (2 points)

(3.2) BEFMAEPLERT - B ER FHIHLE (magnetic momentum) R <P - 5518 & T L
Bl - TR TFHIRAE B %R ~<FE - (3 points)

(3.3) HEH Maxwell equations 522, * (2 points )

(3.4) 3B LIAEHLAE (magnetohydrodynamics) J52 « (3 points) -; EC:‘- ;i‘ .
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4. (20 points) What are the main chemical reactions (including production and loss) of terrestrial

ionospheric plasma (electrons and positive ions) in the E and F (F1 and F2) region, respectively?
Based on the main chemical reactions, please explain why the nighttime plasma disappears in the
E-region but can sustain in the F-region. It is assumed no solar radiation at night.

5. (15 points) Please derive the two electric field components (meridional Ejy and zonal Ez)
mapped from the jonosphere to the magnetosphere in the equatorial plane in a dipole field as the
following equations,

3
E,, =2L|L- %ERM and E,, = I2E,,, ,

where the L (or p) value is the distance from the center of the earth to the equatorial crossing point
measured in earth radii (Rg), Ery is the radial magnetospheric component at the equatorial plane,
and Ez is the zonal magnetospheric component there. It is noted that

Vf_Rf,\/l+3cosze £ A+\/1+3cos29 F . 1 3.
LTSS U 9

r aqq R,sin’@ app rsinf 3¢

and r=pR,sin’6.

6. (15 points) Derive the dispersion relation (or phase refractive index) of radio wave propagating in
a collision-less non-magnetized plasma. You shall start the derivation from Maxwell’s equations
and equation of motion for electrons.
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