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LLVPs are massive anomalous regions at the core-mantle-boundary that have raised
questions about the evolution of Earth’s mantle. These regions are seismically slow
for S and P waves, commonly explained by thermochemical heterogeneity (Fig. 1).
Constraints on the material properties of these regions will allow for a better
understanding of their possible origins and present- day role in mantle dynamics.

Constraints on temperature and composition based on velocity alone are non- 3 -
unique, therefore this study aims to provide collaborating evidence through stronger ScS-S ot Path Correction

Results: Differential ScS-S t*

The data in this study are the t* measurements from Lai and Garnero (2019; 2020). t* is the total attenuation  reomoommangezo  \toContsens 1 AP0 L NonConkee s vt et
accumulated over a wave path, expressed as anelastic delay time (s). Analysis of the lower mantle requires correcting for Vr ==
the attenuation signal accumulated in the upper mantle. This study uses two independent methods to focus on lower
mantle signal: ScS-S differential t* and path correction based on published upper mantle Q models.
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2025) depicts low relative attenuation in LLVPs. This contrasts with previous
thermally-dominated anelasticity in LLVPs predicted by QLM9 (Lawrence and
Wysession, 2006).
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Fig. 7: Corrected t* shows a positive relationship with time spent in LLVPs not observed

in total path time (SEMUCB R?= 0.7968; QRFSI R%= 0.8227 ). LLVPs must have a lower Q
than the calculated average for the lower mantle to produce this relationship.

Conclusions

LLVPs have higher attenuation
" Approximations (self-coupling) adversely affect anelastic models (QL3S4)
" Thermally dominated anelasticity = low viscosity LLVPs
LLVPs have higher attenuation only at body wave frequencies
" Frequency dependance of attenuation is important in lower mantle
" Absorption band for LLVP material could vary from the surrounding material
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HY1: QLM9 agreement; LLVPs are more attenuating than the ambient lower mantle
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