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Report:

The crystal structure of a-Fe,O3 (hematite) has been studied by SR powder diffraction
at ID22. Several powder a-Fe,03 samples from different providers have been used in this study.
The Bragg peaks positions observed at RT agree with those predicted with the rhombohedral
crystal structure model based on the space group R-3c [1,2]. There is however a persistent effect
of anisotropy of the peakwidths which is observed for all a-Fe,O3 samples in this study. These
observations can be described by using a crystal structure model based on the monoclinic space
group C2/c [3,4]. The rhombohedral-to-monoclinic transformation implies relative changes of
the unit cell parameters Aa/a~2x10. The details of the a-Fe,O3 monoclinic symmetry model
observed at RT have been published recently [4].

] Fe203
2,730 1
2,728 ] 1 Fig.1. Ratio of the hexagonal unit cell
© ] T,=950K parameters c/a of a-Fe;O3 determined
T 2,726 ] from SR powder diffraction data. The
] dotted vertical line shows the Neel
2,724 1 . ] temperature Ty=950K.
2,722-2 ' ]
| 460I | S(I)OI | B(IJOI | 1 OIOO I

Temperature [K]



The crystal structure of a-Fe,O3 have been also studied as a function of temperature in
the region from the Neel temperature Ty=950K [5] down to the Morin transition Ty=250K [5].
In the first step, the SR powder diffraction patterns were refined by using the rhombohedral
crystal structure model [2]. The Rietveld refinements converge to a satisfactory agreement in
the temperature range between Tn=950K and Ty=250K[5]. There are clear indications of the
spin-lattice coupling and in the vicinity of Ty=950K shown by anomalous behaviour of the
hexagonal unit cell ratio. The hexagonal unit cell parameters are used for the rhombohedral -
Fe,O3 structure model. The temperature dependence of the c/a ratio is shown in Fig.1.

A refinement of the a-Fe,O3 SR diffraction patterns has been also performed by
assuming the monoclinic structure model based on the space group C2/c. The refinement with
the monoclinic model works well at RT but in the vicinity of Ty=950K the fit stability becomes
problematic. Further analysis of the possible monoclinic distortions of the rhombohedral crystal
structure of a-Fe,0O3 as a function of temperature are in progress.
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