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Magnetospheric particle sampling based on the instrument response function to anisotropic pitch angle distribution
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Magnetospheric particle precipitation flux in the atmosphere has been studied since the nineteen seventies using particle
telescopes on parent satellites. The particle flux calculation by dividing the particle count rate by the instrument geometric
factor leaves out anisotropic pitch angle distribution of the particles. Consequently, the comparison of particle fluxes measured
by particle telescopes of differing orientations on board the parent satellites of different orbital inclinations pertaining to different
of altitudes and epochs is not done correctly. A geometrical method has been developed that takes into account the telescope
orientation and the satellite orbital inclination to find the sampling efficiency of different pitch angles. Using rotation matrices, the
components of the unit vector in the geomagnetic coordinate system in a dipole magnetic field are found in the detector coordinate
system at the observation latitude, longitude, and the radial geocentric distance. Pitch angles are measured with respect to the
guiding field direction passing through the detector position. The pitch angle sampling factor is used in the calculation of detector
response functions to particles of different pitch angles. The particle flux measured by the detector with the axis tilted in the local
zenith direction in the ONR-602 Experiment on board the polar orbiting US Air Force S81-1 mission below 300 km in the early
eighties compares well with that of the Azur Sun-sensored telescope on board the German Research Satellite above 400 km in the
early seventies. Old satellite data on particle fluxes can now be reliably revisited to know the past history.
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