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The PC-index has been introduced by Troshichev et al. [1979, 1988] as an index for monitoring geo-
magnetic activity over the polar caps caused by changes in the interplanetary magnetic field (IMF) and
solar wind. Troshichev and Andrezen [1985] have shown that ground geomagnetic disturbances measured
at a single near-pole station highly correlate (r > 0.8) with the “merging dectric field” E,, applied to the
Earth’ s magnetosphere [Kan and Lee, 1979

Em=Vaw Br sin*(g/2) = Vsw (B,? + B,)"* sin’(q/2)

Here Vg is the solar wind velocity, B, and B, are the IMF azimuthal and vertical components, respec-
tively, and g isthe IMF “clock-angle” measured between the Earth’s magnetic field vector and B+.

The agorithm to derive the PC-index is based on a statistical analysis of the relationship between
variations in E,,, and geomagnetic perturbations DF at the Earth’s surface. Two near-pole magnetic obser-
vatories were proposed for derivation of the index: Qaanaaq (Thule) in Greenland at 85.4° corrected
geomagnetic (CGM) latitude and Vostok in Antarctica at - 83.4°. Since a near-pole station is located un-
der the sunward, transpolar portion of the two-cell ionospheric current system DP2, observed magnetic
perturbations point approximately towards dusk. The
exact direction is dightly varying in time because
DP2 is somewhat skewed with respect to the noon-
midnight meridian. Thus, the transverse magnetic
perturbation caused by the DP2 transpolar current
can be written as:

DFec =DH sing+ DD cosg

whereg=1| + Dg + ] + UTx5°. Here DH and DD
are deviations in the ground horizontal H and D
magnetic field components from the pre-selected
quiet level, Dg is the station’s average declination
angle, | is its geographical longitude, and j is the
UT-dependent angle between the DP2 transpolar
current and the noon-midnight meridian. “+” is used
for Vostok, and “-" for Qaanaag. The quiet level is
deduced for Qaanaag by interpolating between
field's values determined at nighttime hours of quiet
winter days in the two consecutive years. The quiet
level for Vostok is determined from quiet days for
the examined month.
The “true” angle | is obtained through a correla-
tion analysis relating E,, and horizontal magnetic
perturbations projected on various directions; the
direction where correlation is maximal is then used  Figure 1. The CGM Iatitude - MLT diagram for the
for derivation of the index. Figure 1 shows optimal  selection of optimal directions in the PC index deri-
directions obtained at Vostok and Qaanaaq (Thule) vation [after Vennerstramet al., 1994].



