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It is well known that perpendicular temperature anisotropy (Tpep > Tpara) exits particulaly for ions in the Earth's
magnetosheath region behind the quasi-perpendicular bow shock. The anisotropy is believed to be the origin of
magnetic mirror structures and "lion roars", which are electromagnetic whistler waves propagating nearly parallel to the
ambient magnetic field. The minimum-B along the magnetic field line of the mirror structure is thought of as the source
of lion roars. However, in general, it is a difficult task to identify the minimum-B and the distance from it from in-situ
spacecraft observations alone. In this study, we introduce the Grad-Shafranov (GS) reconstruction technique with the
effect of temperature anisotropy for obtaining assumed 2-D magnetic mirror structures to investigate the property of
lion roars.

The GS reconstruction is a method to reconstruct a two-dimensional, timestationary, and magnetohydrostatic structure
under the assumption of isotropic plasma pressure from one-dimensional (time-series) data obtained by in-situ
spacecraft measurement. The GS reconstruction technique has been extended to include the effect of temperature
anisotropy (Sonnerup et al., 2006), which can be used to reconstruct the magnetic mirror structure in the
magnetosheath. However, the validity of assumptions adopted in the extended models has not been confirmed yet and
applications to actual spacecraft observation are very limited at present.

For application to actual observation data, the determination of an invariant axis is necessary. For the determination,
we use the Minimum Direction Derivative (MDD, Shi et al, 2005) method which requires simultaneous
multispacecraft measurements. We will use the four-spacecraft MMS observation data for this purpose and try to
reconstruct the magnetic mirror structures in the magnetosheath.
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