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ABSTRACT: Our planet Earth is cooling through thermal convection in its solid 3000 km thick 
upper part (the “mantle”). Given the mantle characteristics, laminar thermal plumes should 
develop out of the hot thermal boundary layer located at the bottom of the mantle. For several 
decades, much effort has been done to understand plume dynamics and to provide scalings for 
plume ascent velocity or for plume growth by entrainment of ambient fluid. However, different 
studies have often proposed different scaling laws. The source of scalings discrepancy, besides 
the differences in experimental setups, originates from the fact that the plume definition often 
depends on the visualization technique used. 
Here we study the dynamics of a plume generated from a small heat source, using two 
visualisation techniques allowing the quantitative determination of the temperature field: 
Differential Interferometry (DI) and Thermochromic Liquid Crystals (TLC). This comparative study 
allowed us to determine the advantages and disadvantages of each technique, to quantify the 
differences among possible definitions of a thermal plume, and to identify the different stages in 
plume development.   
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