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Fig. 1 (Color online) Schematic illustration of shear and shuffle
movements in the martensitic transformation from o phase
to ¢ phase of iron. Open and closed circles represent iron
atoms in the adjacent (110), (or (001),) atomic planes,
respectively. The broken-line rectangles depict unit cells of
the orthorhombic lattice (space group Cmcm) for each
phase.
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Fig. 2 (Color online) A photograph of iron foil in the diamond
anvil cell used in this study.
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Fig. 3 (Color online) (a) X-ray absorption (XANES) spectra of
iron at the Fe K-edge and (b) XMCD spectra under selected
pressures. Each spectrum is shifted upward for clarity. The
vertical line indicates the position of E,. The inset in panel
(a) shows y (k) k? spectra of iron.
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Fig. 4 (Color online) Pressure dependence of normalized fer-
romagnetic phase fraction (Ixmcp) and relative o phase
abundance (w,) evaluated from the XMCD and EXAFS
spectra, respectively. The data are compared with the prior
data of Mathon et al”.
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Fig. 5 (Color online) Magnitude of the Fourier transforms of the
x (k) k* (thick solid lines), the fitted curves of the a+hcp
model (thin solid lines), and the curves of the o+ IM model
(thick broken lines) at selected pressures.
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Fig. 6 (Color online) EXAFS fitting results of the o+ IM model.

Open and closed symbols correspond to the data of first and
second runs, respectively. Solid lines are guides to the eye.
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Fig. 7 (Color online) Schematic of the martensitic transition of
iron based on the Burgers model. Left-handed figures illus-
trate atomic arrangements viewed from the [001];y
direction?. The broken-line rectangles depict unit cells of
the orthorhombic lattice (space group: Cmcm) for each
phase. The small arrows in the martensitic phase indicate dis-
placements related to the y parameter due to shuffle motion.
These figures are depicted on the basis of the configuration
that /4, is unchanged by the shear motion. Right-handed
figures show distribution of « and distorted ¢ phases in a bulk
sample.
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Structure refinement for the a—¢ transition of iron
by using EXAFS
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Abstract To investigate trigger of the a—¢ transition of iron, local structure around iron atom has been pre-
cisely determined by using extended X-ray absorption fine structure (EXAFS). Our model to fit the
EXAFS profile takes into account the crystal symmetry, which enables us to separately evaluate
atomic displacements via shear or shuffle movements. This study demonstrates that shear stress
is important to initiate the a—¢ transition.
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