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abstract
Garnet is the second most abundant mineral phase in the upper mantle and transition zone settings.

and elasticity of sodium bearing majorite garnet with Na2MgSi5O12 stoichiometry at pressures relevant
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slight deviation from the cubic symmetry with C11 < C33, C12 ~ C13, and C44 ~ C66. The magnitude of the
tetragonal strain also captures the slight deviation from the cubic symmetry. At pressures corresponding
to the upper mantle and mantle transition zone, the compressional wave velocity, vP, and shear wave
velocity, vS
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than pyrope, it is still low compared to the major mantle phases.
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introduction

sodium is likely to be an important component within the garnet

In the mineralogical models of the deep Earth, garnet is a
volumetrically abundant mineral phase in the upper mantle and
model, modal abundance of garnet ranges from 20 vol% at
upper mantle conditions to almost 40 vol% at transition zone
conditions. The thermodynamic stability of garnet enhances

for the alkali elements and the partitioning of alkali elements
might affect the relative thermodynamic stability of other al
kali bearing aluminous phases such as new aluminous phases

zone conditions. In recent studies, it has been suggested that
the Earth’s mantle is far from homogenous and consists of a

bulk sound velocity i.e., compressional wave velocity, vP, and
shear wave velocity, vS, for mineral phases and aggregates are
important to relate seismological observation with the chemical
composition of the mantle. The elastic moduli for majorite gar
net with Na2MgSi5O12 stoichiometry are important. A complete

and has significantly greater proportions of incompatible ele
ments including Na2

to be stable at conditions relevant to the lower part of the upper
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solutions. It will also help us to test whether these phases that
host alkali elements play important role in the upper mantle and
moduli tensor and the sound wave velocity of Na2MgSi5O12
to predict crystal structure, equation of state, and full elastic
moduli tensor at high pressures.
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