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Magnetic reconnection has been widely studied as an efficient mechanism for converting magnetically stored energy int
thermal and/or kinetic energy in plasmas. Especially, the so-called Petschek type reconnection accompanied by a pair of slo
shocks emanated from the localized X-type diffusion region can provide a fast reconnection rate even in plasmas with extremel
high magnetic Reynolds numbers as is often the case in astrophysical and space plasmas.

The recent explosive advances in computational power have enabled us to perform particle-in-cell and hybrid simulations
which include kinetic effects in collisionless plasmas self-consistently, but the results do not indicate the clear evidence for the
formation of the slow shocks predicted by the Petschek model. It is thought that the absence of shocks in kinetic simulation:
might be caused by the smallness of the simulation box or by the temperature anisotropy due to the PSBL (plasma sheet bound:
layer) ion beams accelerated along the magnetic field lines from the diffusion region. Furthermore, it is the rare occasion tha
the formation of the Petschek-type slow shock is detected in the current sheet of the Earth’s magnetotail by in-situ observation c
GEOTAIL and ISEE satellites. We may not be able to understand the collisionless magnetic reconnection only by the picture of
the Petschek model.

In order to bridge the gap between the Petschek model and the results of kinetic simulations and in-situ observations, w
performed a series of 1- and 2-dimensional anisotropic MHD simulations based on the double adiabatic approximation and th
Landau closure model. We focused on the effect of the temperature anisotropy on the macroscopic structure of collisionles
reconnection layers. The main results are as follows: (1)slow shocks do exists even in the anisotropic fluid, (2)the generated slo
shocks are weak and the released magnetic energy is very small, (3)in spite of the weakness of shocks, the resultant reconnect
rate is 10-30% larger than that in isotropic MHD.

In our presentation, we discuss the detailed structure of reconnection layers as comparing with isotropic cases.

gboooooooboboooooobobobooooboooboobobobooboboboooooboobOoboboo
oo0o0OO00O0O0O0O0O0O0O0O0O0DO0000000000000000000000000o0o00gg Petschekd O
0000000000000 00000000000Reynodsl 000000 OOOOOOOOOOOOODOOODOO
oooobooogon

0000000000000 000000000000000000000000000000000000 Particle-
In-CellJ 00000000 HybridOOOODODDOOODODOOODODO0OO0OODODO0O0O0O0OO0O0OOO0OOOODODDODOOPetschek
obooooooobOobobooooooooobooboboooboooobooboobooooooobooboboooon
00000000000 0O0O0OO0O0000O0D0OoOO PSBL(plasmasheetboundarylayerd D 00000000000
O000DO0O00000O00000O0O000DO0O000D0O00OGECTAILO OO ISEEDODDOOOOOODOOOODO
bobooboobobobooooobooboboobooooooobobooooooboobOobooooooooobOon
0000000000000 00000000000000000000O0OPetschekd DODOO0OO0OO0OO0OOODOOOO
oooooooo

O00000OOPetschekd DOOOO0OO0OO0OO0OOOODOOO0OO0OOOOOOOOOOOOOOOOOOOOOOOOOO
boooooooooboboboooooooobobooooooboobobobooobooboOobOobOobobn
0000000000000 00000000 LandawD OOOOOOOOOOOMHDOOOOOOOOODOOOODO
00000000000000000000000@OO0D0O0MHDOOOODOOOOOOOODODOOOE)OOO
oo0o0o0O0O000000000000000OO0O@®UUUUUODODODUOODO0000D0DOOOODOO MHDOO
oboooooboooogon

ocooooooooooooOovMHDOOOOOOOODOOOOOOODOOODOOODODOOODDOOODOOO
gboboobobooboobooooboobooooobooon



