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DESCRIPTION 

METHODS AND APPARATUS FOR CALORIMETRIC VERIFICA nON 

CROSS-REFERENCE TO RELATED APPLICATION 

[0001] This application claims the benefit of priority of U.S. provisional patent 

application no. 62/568,090, titled "Methods and Apparatus for Calorimetric Verification," 

filed on October 4, 2017, which is incorporated herein in its entirety by this reference. 

TECHNICAL FIELD 

[0002] Embodiments described herein relate generally to systems and methods for 

measuring quantities of heat, and more specifically, to measuring the amount of excess heat 

generated during an exothermic reaction. 

BACKGROUND 

[0003] An exothermic reaction is a reaction that generates heat as a result of chemical, 

nuclear, or other type of reactions. The amount of heat generated during an exothermic 

reaction can differ by one or two orders of magnitude depending on the type of reaction. For 

example, the amount of heat generated during a chemical reaction is normally on the same 

scale as the energy of a chemical bond, which is around 10-100 kJ/mol. By comparison, the 

amount of heat generated by a nuclear reaction normally is on the scale of 1000 MJ/mol. For 

example, in the following fusion reaction, 23.85 Me V energy is generated when two 

deuterium atoms combine to form helium, which amounts to 2300 MJ/mol: 2 D + 2 D = 4 He. 

[0004] In many cases, calorimetry techniques are used to determine what type of 

reactions have taken place or are taking place inside a reaction vessel or a sample. This is 

done using a calorimeter. Depending on the types of reaction or the quantities of heat 

generated during the reaction, calorimeters of different capacities and/or sensitivities may be 

needed. For example, a calorimeter designed for a chemical reaction should produce a 

reading when the amount of input heat is in the range of kilojoules. On the other hand, the 

requirements for a calorimeter designed for a naturally occurring nuclear-decay process 

would be quite different. 

[0005] There are a number of well-known calorimeters, such as Calvet-type calorimeters, 

constant-pressure calorimeters, and heat-flow calorimeters. These types of calorimeters are 

widely used, for example, in research and/or industrial applications. In the realm of naturally 

occurring nuclear-decay processes, however, existing calorimeters are not sensitive to the 
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