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We detected a shock wave in the lower-latitude side to the cusp region in the magnetosheath during the substorm growth pha
in the global MHD simulation. This shock is transient because it appears after the southward turn of the IMF and disappear:
after the onset of substorm. From analysis of the numerical data, we identify the shock as the fast shock. Therefore, this shoc
is caused by collision between the fast plasma flow in the magnetosheath and the high-pressure region of the cusp extended it
the magnetosheath.

The points to be settled are acceleration mechanism of the magnetosheath plasmas and disappearance mechanism of this sh
As for the acceleration, the laval nozzle model [Yamauchi and Lundin, 1997] is one of the candidates, but the simulation resul
does not seem to support it. Otherwise, the magnetosheath plasmas are accelerated through release of the magnetic ten:
caused by magnetic field merging between the solar wind field and the magnetospheric field. As for the disappearance, it seer
to coincide with the substorm onset. We find that the plasma pressure in the upsteam side of the magnetosheath shock increa
at the substorm onset. By analyzing the numerical results carefully, it is obtained that gradual increase in pressure triggere
by sudden increase in pressure in the inner magnetosphere in the nightside propagates toward the dayside cusp region. T
indicates that the magnetosheath plasma pressure will increase. Then, increase in the sound speed makes the supersonic flow
subsonic flow. Therefore, the shock wave disappears. It is noted that magnetic field erosion from the dayside magnetosphere
the lobe in the magnetotail is also seemed to be ceased at the same time. However, the erosion is active in the early phase of
growth phase and gradually less active in the latter phase of the growth phase. This result probably indicates that activity of th
erosion does not control the formation of the shock.

Yamauchi, M. and R. Lundin (1997), The Wave-Assisted Cups Model: Comparison to Low-Latitude Observations, Phys.
Chem. Earth, 22, 729-734.
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Streamline reconstruction of the front part of magnetotail reconnection jets
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We present an in-depth analysis of multiple plasma jet fronts observed on 15 August 2001 by the Cluster spacecraft (a
geocentric distance of about 19 Re) in a post-midnight current sheet of Earth’s magnetotail, first reported by Hwang et al
(2011). Such jet fronts, accompanied by an increase in the northward magnetic field component (Bz), are suggested to be a ki
ingredient for earthward injection of plasma and magnetic flux. In part of fast earthward jets where the field is directed earthwarc
(Bx > 0), ion velocity distributions consist of two populations, Alfvenic field-aligned beam and cooler ions convected toward
the sheet center, supporting that the jets resulted from magnetic reconnection tailward of Cluster. Four-spacecraft timing methc
and deHoffmann-Teller analysis both show that the entire structure traveled earthward and dawnward. Based on reconstructic
of streamlines using a Grad-Shafranov-like equation for flow transverse to a unidirectional field (Hasegawa et al., 2007), it is
suggested that a vortex with a diameter of several Re existed near the dawnside edge of each jet front. The results are suggestive
an MHD-scale interchange type instability developed at the front of a two-dimensional (broad) reconnection jet (e.g., Nakamure
et al., 2002), although the possibility of multiple bursts of transient and three-dimensional (localized) reconnection cannot be
ruled out.

References:

Hasegawa, H., B. U. O. Sonnerup, M. Fujimoto, Y. Saito, and T. Mukai (2007), Recovery of streamlines in the flank low-
latitude boundary layer, J. Geophys. Res., 112, A04213, doi:10.1029/2006JA012101.

Hwang, K.-J., M. L. Goldstein, E. Lee, and J. S. Pickett (2011), Cluster observations of multiple dipolarization fronts, J.
Geophys. Res., 116, A00I32, doi:10.1029/2010JA015742.

Nakamura, M. S., H. Matsumoto, and M. Fujimoto (2002), Interchange instability at the leading part of reconnection jets,
Geophys. Res. Lett., 29(8), 1247, doi:10.1029/2001GL013780.
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Latitude dependence of Pi2 Pulsation frequency observed by the mid-latitude Super
DARN radars and the THEMIS satellites
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At mid-latitudes, Pi2 pulsations appear clearly on the nightside at substorm onsets. Several studies suggested that a transie
Alfven waves might contribute to the excitation of Pi2 pulsations at high latitudes on the nightside. On the other hand, fast
mode waves trapped between the ionosphere and plasmasphere are responsible for Pi2 pulsations at mid and low latitudes on
nightside. Using the Sweden And Britain auroral Radar Experiment (SABRE) coherent radar at auroral and sub-auroral latitudes
Yeoman et al. [1991] found that the radar could distinguish between these two types of Pi2 pulsations and suggested that tt
mid latitude is transition region of these two types of Pi2 pulsations. Few studies have been examined the characteristics of Pi
pulsations over wide geomagnetic latitude, using radars located at mid latitude.

We report on one event of Pi2 pulsation at 09:10 UT on 11 August 2010 detected simultaneously by the Hokkaido, Tiger,
and Unwin SuperDARN radars and THEMIS-A, -D, -E satellites when they were located in the premidnight sector. THEMIS
satellites observed Pi2 pulsations predominantly in the compressional and radial components of the magnetic field and the a
imuthal component of the electric field when satellites were located<atdlinside the plasmasphere. These pulsations had a
predominant frequency at 14 mHz and high coherence ("1) with the H-component Pi2 pulsations at Kakioka (KAK: magnetic
latitude 27.47; magnetic longitude 209.2 degrees). The four radars detected Pi2 pulsations as fluctuation in the Doppler veloc
ities while operating with themisscan mode, which provides 8-s sampling data. Pi2 pulsations in Doppler velocities of echoes
backscattered at lower latitude had predominant frequency at 14 mHz while Pi2 pulsations observed at higher latitude by th
radars had predominant frequency of both 14 mHz and 21 mHz. These results may indicate that the radars detected harmor
structures of Pi2 pulsations in the plasmasphere.
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Global MHD simulations
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Global magnetic flux circulation in the magnetosphere during obliquely northward inter-

planetary magnetic field periods
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