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Optical properties of siderite (FeCO3) across the spin transition: Crossover to iron-rich
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Upper mantle carbonates are thought to be iron poor and magnesium rich. However, at lower mantle
conditions spin-pairing transitions in iron-bearing phases may trigger iron redistribution between the
minerals. Here, using visible and near infrared absorption measurements, we examine the siderite
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ing the spin transition. Simultaneously, a new absorption band centered at 15 629 cm–1
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electronic transitions in high- and low-spin siderite, respectively.
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spin carbonates are iron rich and magnesium poor. We also show that the color of siderite is governed
by the 1Ag 1 1g
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electronic structure of iron in lower mantle carbonates may un-

Carbonates are involved in the deep carbon cycle with
subduction being the major process in transportation of carbon

in abrupt changes of carbonate physical properties.

silicate minerals in subducting slabs ultimately results in the for-

X-ray emission spectroscopy to measure the spin state of iron in
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3
ous range of compositions established for natural and synthetic

and LS siderite were studied by synchrotron X-ray diffraction,
and the spin transition pressure was established to be at 43–49
properties over the spin transition were revealed by Raman

softens at the spin transition pressure indicating a collapse of the
6

may withstand high-pressure high-temperature conditions of
subducting slabs, penetrate into the lower mantle, and experi-

agreement with the structural model of HS to LS transformation, where the atomic displacements upon the spin transition
do not result in a space-group change, and the symmetry of LS
constants have been reported for a wide range of magnesite-
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