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Abstract

We examine phase transition of the spin density wave and m phase shifted superconductivity in the Fe pnictide
superconductors. The phase diagram is described in the plane of the temperature 7 and the doping x with the combination of
Ginzburg-Landau expansion of the free energy near the multi-critical temperature 7. and the self-consistent numerical
iterations of the gap equations. The phase separation or coexistence is determined by computing the 4-th order terms of the
free energy which is confirmed by the numerical calculations. We can show the phase coexistence when the spin density

wave is incommensurate. And the first order phase transition is observed near the boundary between commensurate and

incommensurate spin density wave.
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Fig. 1. Ty, for 7,~0.28, 0.4, 0.52, 0.68, 0.80. The black and
green line represent the region occur phase separation of
C-SDW and SC. Especially, green means first order
magnetic transition. The red, cyan and pink mean
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IC-SDW and SC state respectively.
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Fig. 2. (a) and (b). Phase diagram and order parameter A
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