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Report:

Iron has the ability to adopt different electromionfigurations, and transitions and its spin siatehe
different iron compounds in the lower mantle cajndicantly influence mantle properties and dynasnithe

aim of the project is to investigate phase relaiand electronic state of iron in Fe-O compoundsigtt
pressures and temperatures by means of energy mlovhassbauer spectroscopy. Energy domire
Mdssbauer spectroscopy generally enables an unaousgesolution of all hyperfine parameters whiah ¢
be used to infer spin states; however high presmwasurements using conventional radioactive point
sources require extremely long counting times (galyemore than one week per spectrum). Third getinen
synchrotron sources offer a solution in the formtiofe-domain Méssbauer spectroscopy (i.e., nuclear
forward scattering) (Ruffer, 2008); however thistihogl is not well suited to materials with a largenber of
components due to the non-uniqueness of fittingetsodlo solve this problem, we have to use an gnerg
domain synchrotron Mdssbauer source (SMS) develap#dl8 (Potapkin et al., 2012). We studied défar
Fe-O compounds in a wide range of pressures andetatures, coupled SMS with portable laser-heating
system for diamond anvil cells (Kupenko et al., 201

SMS spectra of K@ in hematite structure show all Fe atoms to béaénhtigh spin state up to ~ 45 GPa (Fig.
la). Upon further compression a new nonmagneticpoment appears (Fig. 1b) in agreement with previous
study (Pasternak et al., 1999). Further compredsiaas to a decrease of the magnetic componertisteu
(Fig. 1c), which disappears entirely above ~ 70 @Hg. 1d). The spectra at 75 GPa has only one non-
magnetic component with a centre shift correspandinlow spin state of iron. After heating of thengple
above ~ 1600 K a transformation to a new phasersdéig. 1e). The MOssbauer spectrum of the nevegha
has two components corresponding to a high spm wile one of the positions is magnetically oetkand

the other is notNote that Shim et al. (2009) has also reported ®i@gordering irthe high pressure phase of
FeO; after laser heatinased on nuclear forward scattering measuremantspne of the magnetic sites
authors reported has hyperfine parameters clotetove observed, but second non-magnetic companment
the spectra has not been identified.
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Figure 1. Evolution of SMS
spectra of Fg3 during
compressiong —d) and after
heating €).

We collected SMS spectra of /& at ambient conditions with and
without exposure to a weak magnetic field (~0.36. These
measurements allowed us to identify the spectra amgle eight-line
pattern, arising due to the relaxation of the titéors selection rules to
allow spin-forbidden transitions, which occurs whée orientation of
the nuclear magnetic moment is not parallel tontlagnetic field of the
nucleus.

We collected SMS spectra of (FeMg)O compound wéhous Fe-Mg
content (namely FaMgo O, F& MJgosO, F& 70Mgo240) up to 59
GPa at room temperature. 14 spectra of (FeMg)O watected in situ
during laser heating in 30-55 GPa pressure rankjleodgh we made an
effort to prepare samples that were thin (abowt B im thick), the high
temperature SMS spectra show a superposition opoasnts that can
be modeled as absorption arising from hotter andlecomaterial
(Kupenko et al., 2012). The detailed anali is & {ReMg)O data is
underway.
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