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Appendix A

Derivation of the mineral physics
derivatives
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We use the same notation as presented in Chapter 2. Subscripts pv and ppv denote

the perovskite (Pv) and post-perovskite (pPv) phase, respectively.

1 (6K +4R,0G/3
_ = - Al
ovp 2( 1+ 4R, /3 5”) (A1)
1
Jvs = 5(56Y —dp). (A.2)
For Pv:

OlnK

onG
3Gy, = 8—TdT (A.4)
0ppy = —pacydT AT (A.5)

where dT" is a (non-dimensional) temperature perturbation from a reference state.

For pPv:
0K ppy = 0K, + %LFK (A.6)
0Gppy = 0Gpy + 818%61 (A7)
0 Pppo = 0ppy + %QOAT (A.8)
VS = 1/2 <5Gpv — Oppy + %LFG — %QOAT> . (A.10)

Considering the fractional increase in the S- and P-wave velocities across the Pv-pPv
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phase transition:

SUPppy = SUPyy + JUP" (A.11)

SVSppy = OVSp, + dvs" (A.12)

where dvs' and dvp' are the fractional perturbations to the S- and P-wave velocity,

respectively, due to the Pv-pPv phase transition. By substitution:

JlnG r Rb
T 20vs + %QOAT (A.13)
OlnK r Rb OlnG
= (25vp T %aOAT) (1+ 4R /3) = AR 3= (A.14)



