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Thermal alteration of planetesimals was common in the early Solar System, as evidenced by the presence of iron 

(differentiated) and metamorphosed meteorites sourced from present-day asteroids. The heating that the parent bodies 

of these meteorites experienced was largely driven by the decay of 26Al [1]. The temperatures reached within a given 

parent body and the time spent at elevated temperatures were controlled by the thermal properties of the materials it 

contained. Among the key parameters are the heat capacity (CP, kgm2s-2K-1), density and thermal diffusivity (κ, 

mm2/s). Values of these parameters are well-known for pure substances, but as meteorites and asteroids are mixtures 

of minerals of a range of sizes with significant porosity, degrees of fracturing, and difficult-to-quantify grain boundary 

effects, their properties are more complex. 

Previous studies [2-4] have measured values of these parameters for iron meteorites, achondrites, and a variety of 

ordinary and carbonaceous chondrites at low temperatures (5-500 K) relevant to ambient conditions in the Solar 

System today. However, meteorites show that their parent bodies reached much higher temperatures, which would 

have significantly impacted their physical and chemical evolution.  To better quantify how a meteorite parent body 

evolved, the thermal properties of its component materials must be determined at the relevant high temperatures.  

We measure the thermal properties of ordinary chondrites at temperatures relevant to those experienced in the 

early Solar System. Specifically, we focus on samples of petrologic type 3-6, which represent consolidated and 

undifferentiated material that experienced temperatures between 500-1100 K on the parent body [5, 6]. Here we report 

preliminary results for the thermal properties of two ordinary chondrites and demonstrate the importance of obtaining 

accurate and self-consistent values for these properties by incorporating the measurements into alteration models.  
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1. Measurements of thermal diffusivity of chondrites compared with 

model approximations. Red and blue lines are least-squares fits to  

 κ= A+B/T, with r2>0.85 


