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Introduction: Heat capacity (Cp) is an essential thermal 

property for modeling of asteroids and meteorite parent bodies.  
In recent years we have developed a non-destructive table-top 
method for measurement of heat capacities at low temperatures 
by liquid nitrogen immersion. [1]  The heat energy lost when the 
meteorite is cooled from room temperature to the boiling 
temperature of liquid nitrogen (77.5 K) is used to vaporize the 
LN2, resulting in a measurable mass loss in the apparatus from 
which heat capacity can be calculated.  Heat capacity at low 
temperatures is a sensitive function of temperature; our results 
represent Cp at about 175 K.   

To date, we have measured Cp for about 100 samples of 
meteorites from the Vatican collection including irons, 
chondrites, and achondrites.  We report here the results of 
measurements on 43 ordinary chondrites, representing both falls 
and finds and all three classes of OC: 13 H (7 falls, 6 finds); 26 L 
(16 falls, 10 finds ); and 6 LL (all falls).   

For most of these samples, we are able to compare against 
our existing database of density and other physical properties (cf. 
[2]). In previous work we have shown that the grain densities and 
magnetic susceptibilities of ordinary chondrites are strongly 
correlated and vary directly with iron content. Heat capacity is 
also suppressed by abundant iron, so it generally correlates 
inversely with grain density and magnetic susceptibility. 

Results and Analysis: The average value of the falls are H: 
493.2 ± 4.24 J kg-1 K-1, L: 499.8 ± 8.06, and LL 507.6 ± 4.10; for 
the finds, the values are significantly higher, with a higher spread 
in values (H: 504.0 ± 9.6, LL: 520.9 ± 9.2).  The median values 
for the H and LL falls are the same as the averages; the medians 
for the L falls and H finds are slightly higher than the averages, at 
502.8 for L falls and 506.2 for the H finds. The differences 
between H, L, LL, and between falls and finds of the same class, 
are indicative of differences in metallic iron content.  The higher 
the metallic iron, the lower the heat capacity.  In the case of 
weathered finds, the metallic iron has oxidized to form minerals 
with higher heat capacity. 

We observe a second trend within the data for falls, 
particularly visible in the L chondrites.  Within a single group of 
falls is a slight but definite positive correlation of Cp with grain 
density.  This appears to follow the olivine abundance for a 
particular meteorite; meteorites with a few percent more olivine 
will be a few percent more dense and will have a slightly higher 
heat capacity. 

References: [1] Consolmagno G. J. et al. 2013. Planetary 
and  Space Science 87:146–156. [2] Macke R. J. 2010. PhD 
Thesis, University of Central Florida, Orlando FL. 

 

5046.pdf77th Annual Meteoritical Society Meeting (2014)


