3500

4000

4500

5000

5500

radius (km)

1 2 3 4 5 6 7 8 9 10 11 12

degree

6000

SAW12D a)

3500

4000

4500

5000

5500

6000

b) radius (km)

0.00 0.04 0.08 0.12

rms amplitude

3500

4000

4500

5000

5500

radius (km)

1 2 3 4 5 6 7 8 9 10 11 12

degree

0.00 0.01 0.02 0.03 0.04 0.05

δln V_s

6000

Isoviscous model, rigid plates c)

Figure 1 a) Spectral heterogeneity map (SHM) of the tomographic mantle model SAW12D ; b) Corresponding radial amplitude profile ; c) Convection model for an isoviscous mantle with present day motion of rigid plates imposed at the surface ; d) Corresponding radial amplitude profile.

3500

4000

4500

5000

5500

6000

d) radius (km)

0.00 0.04 0.08 0.12

rms amplitude

3500

4000

4500

5000

5500

0 1 2 3 4 5 6 7 8 9 10 1112

radius (km)

0 5 10

degree

6000

Waveform inversion (reduced smoothness)

Phase transition d)

Figure 2 a) Input convection model for a layered viscosity mantle with a phase transition; b) tomographic filter applied to a) with the set of vertical smoothing coefficients used in SAW12D ; c) Corresponding rms profile for a) -solid line- and b) -dotted line ; d) Tomographic filter with reduced damping applied to a) ; e) rms profiles for a) -solid line- and d) -dotted line- ; f) Tomographic filter applied to the layered viscosity model with no phase transition : no spurious trace of a phase transition is introduced by the new set of smoothing conditions ; g) rms profiles for the internally heated convection model with no phase transition -solid lineand f) -dotted line-.

0.00 0.04 0.08

rms amplitude e)

0 1 2 3 4 5 6 7 8 9 10 1112

0 5 10

degree

0.000 0.004 0.008 0.012 0.016 0.020

δln V_s

No phase transition f)

3500

4000

4500

5000

5500

6000

radius (km)

0.00 0.04 0.08

rms amplitude

g)

0 1 2 3 4 5 6 7 8 9 10 1112

3500

4000

4500

5000

5500

radius (km)

6000

Layered viscosity models

Convection model a)

0 1 2 3 4 5 6 7 8 9 10 1112

Tomographic filter b)

3500

4000

4500

5000

5500

6000

radius (km)

0.00 0.04 0.08

rms amplitude c)