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Application of Khrabrov-Sonnerup method to the study of an interplanetary shock wave
event on September 9, 2005
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It is well-known that the structure and particles acceleration process of interplanetary (IP) shocks as well as the earth’s bov
shock are controlled by the shock angle (namely, the angle between the shock normal and upstream magnetic field direction:s
As a common tool, the Minimum Variance Analysis (MVA) has been used to determine shock angles from the magnetic field
observations. After various proposals for the error estimation in the MVA (e.g., Kawano and Higuchi [1995]), Khrabrov and
Sonnerup [1998] have established analytical method for it.

In this paper, we will present our benchmark result of the Khrabrov and Sonnerup method and its application the the analysi
of an IP shock event on 9 September 2005. During this event, reflected ions from the IP shock were observed: While the reflecte
ions are routinely observed upstream of the bow shock, their observation ahead of IP shocks has not been reported previous
to the authors’ knowledge. For a precise determination of the shock angle which is needed in analysing these reflected ions, v
have found that the Khrabrov and Sonnerup method is quite effective.
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