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seismic wave velocity <=> mineral physical prosperities
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seismic wave velocity <=> mineral physical prosperities
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a density excess sufficient to counteract destruction
by thermal buoyancy

Base map: SMEAN S-wave tomography model
D” zone, 2800 km depth (Becker & Boschi, 2002)
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seismic wave velocity <=> mineral physical prosperities

vie=Glp vy

+H:-GLonly———
H2: p 1 only
H3:G | +p 1

1000 2000 3000 Depth,km 4000 5000 6000
5 = H4:- G P but G| dominate
| (ore»geot‘he‘rm" % B !
¢ credit: R.G. Trgnnes . :
6000 2 . H5-G1+ P15 bt P dominate
=
- v -
80
- = @ Overton and Gaffney (1955)
50001 c B 70 :r:r%u[ ;mul I(.;Pu;w (2003)
£ — MTS (= 1.
T 2 g
= o g ,‘E | 60
@ iquidus| g 8 z
4000 o g s g
S — Solidus | B2 Sod
Rt - ——3700% < - ]
> S H £, Shear modulus usually
00 H 5 decrease with
Very hot at CMB s £
g 9 % | Shear modulus of temperature!
Inner copper as a function
20007 Outer convecting core  $0r€ o of temperature
L I 1 LT I I L | L I ! ! | 1 L !
100 200 P, GPa 300 % 0z 04 _ 06 08 1

—r'rrnl



seismic wave velocity <=> mineral physical prosperities

— —Ht-G{enly———
VSZ B G/p VS l H2: p 1 only
v,2 = (K + 4/3G)/p H3:G L +p1

If Hypothesis 2 is true, we should see the same degree of low v, as v,
if we assume that v, decrease by x because p increase by y (x and y are positive value):
[(A-X)Ve] = Gllp(1+y)]  => (1)@= 1(1+y)Glp  =>  (1-x)*> = 1/(1+y)

If p increase by y, according to v,* = (K + 4/3G)/p, v, should decrease by x, same magnitude decrease as v,
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MODEL: SP12RTS dV 30% CMB area MODEL: vxPsudeSO%CMBlm
LLVP Vp contour: -0.091 % ~0.439 %
LLVP Vs contour: -0.152 % u.VPVsoovm -0.691 %

comparison of low velocity regions
in P-wave (green) and S-wave

(orange) joint tomography models

model a: v, -0.091%, v, -0.152%
model b: v, -0.439%, v, -0.691%

MODEL: HMSL dV 30% CW area MODEL: MEAN dV 30% CMB area
LLVP Vp contour: -0.202 LLVP Vp contour: ~0.169 %

LV Ve 35013 L V2 o 540 model c: v, -0.202%, v, -0.504%
| model d: v, -0.169%, v, -0.479%

more decrease in vy than v, was

observed!

Garnero et al., 2016
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vi=Glp Vg
v,2 = (K + 4/3G)/p H3:GL+p1

A proper model to describe LLSVPs should include a decrease in shear

modulus and an increase in density

Bulk sound velocity should be considers as an important constrain: v,* = K/p
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