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distribution in wadsleyite is dominated by crys
listry rather than magnetism.



Dense polymorph of olivine.

Stable from ~14 - 18 GPa, Katsura and Ito
(1989)

Located in the Earth’s transition zone (~410 km
520 km).

Silicate mantle: xFe ~ 10%
High Spin ==> Low Spin spin transition:

(Mg,Fe)O - magnesiowustite; Tsuchiya et al.
(2000)

(Mg,Fe)SiOs - ferromagnesian silicate
perovskite; Stackhouse et al. (2007)
lonic radii
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Crystal Chemistry:

Horiuchi and Sawamoto (1981).
Compression:

P <10 GPa, Hazen et al. (2000)

Mg,S10, - wadsleyite, Mizukami et al. (1975).

(Mg,Fe),SiO, - wadsleyite, Hazen et al. (1990);
Finger et al. (1993); Fei et al. (1992)

up to P ~ 28 GPa.
 Theory:
Wu and Wentzcovitch (2007).
Kiefer et al. (2001).



® Olivine Fe partiti
experiments: Fe
prefers the more
distorted site, M
(Morozov,Mikha
2000)

Suggest: Iron d-
orbitals may adj!
more easily to

« Red - M1 Site distorted octahe

e Green - M2 site
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-principle-calculations using * Structure optimization; 0 K

P PAW potentials. e Ecut =600 eV; 2x2x2 k-poil
\(PBE). o AE < 1 meV/atom;
1 spin; low spin. , AP <02 GPa.

ssure range: -5 - 35 GPa

Qb ~
S imulation

Modeling of Solid Solutions

ms X, = 6.25 at%
= 12.5 at% 1 Fe=>1 Mg
Fe => 2 Mg
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nooth homogenous increase in volume with iron
tent.
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IS less favorable than M1 and M3:



M1 M2 M3
X Si,0-°- 3 x Si,0,% 4 x Si,0,°
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penalty penalty penalty
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M2 site predicted to be intermediate between
M1 and M3 up to at least x-,=12.5 at%.

The high spin state stable up to at least P = 3(
GPa.

The M2 site has the lowest Fe occupancy of
the three octahedral sites independent of
magnetism.

For x,=12.5 at% we find M3 > M1 >> M2. For
Xp,=6.25 at% we find M1 ~ M3 >> M2.

Connectivity of octahedra to Si,O,° may
provide a crystal chemical reason for the M2

cife Aanlatinn 1IN IronN



