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Introduction

This supporting information file provides the parameters of the numerical models (Table

S1) and supporting figures (Figure S1 to S3).
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Table S1. Parameters of the numerical models

Parameter Symbol Value
Acceleration of gravity g 9.81 m s−2

Mantle thickness D 2891 km
Super-adiabatic temperature difference ∆TS 2500 K
Reference adiabatic temperature Tas 1600 K
Surface density ρS 3300 kg m−3

CMB density ρb 5500 kg m−3

Surface thermal expansion αS 5.0 × 10−5 K−1

CMB thermal expansion αb 1.0 × 10−5 K−1

Surface thermal diffusivity κS 6.24 × 10−7 m2s−1

CMB thermal diffusivity κb 8.74 × 10−7 m2s−1

Clapeyron slope at z=660km Γ660 -2.5 MPa K−1

Reference thermal viscosity η0 1.6 × 1021 Pa s
Viscosity ratio at z=660km η660 30
Reference internal heating rate Rhref 4.0 × 10−12 W kg−1

Surface yield stress σ0 200 MPa
Pressure gradient of the yield stress σi 2.5 × 10−3 Pa/Pa
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Figure S1. Snapshots of composition (left) and temperature (right) fields of B=0.32 at t=4.5

Gyrs, the lateral and vertical resolutions from top to bottom are: 512 × 64, 768 × 96, and

1024 × 128, respectively.
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Figure S2. Initial conditions of superadiabatic temperature (left) and composition (right)

fields
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Figure S3. VRMS as a function time for all the 8 calculations in this study.
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