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With a view to implementing absorbed dose calorimetry at the BIPM, the project to realize a
graphite calorimeter has been developed, and since 2004 several sub-projects have been undertaken
towards this goal.

A simplified calorimeter configuration has been chosen that does not involve electrical heating.
Rather, it is necessary to know the specific heat capacity of the graphite. This has been measured by
applying a straightforward method, reported in [1].

However, it was discovered that the influence from systematic uncertainties could be significant.
This triggered the application of a second method to measure the specific heat capacity of graphite,
based on a macroscopic differential method that eliminates some of the systematic uncertainties.
The results obtained by the differential method are in agreement with those obtained by the direct
method.

To reduce the uncertainties, the specific heat capacity has been measured for the epoxy resin used in
the calorimeter, and for the cyanoacrylate used in the specific heat capacity arrangement.

In order to test the experimental method applied, the specific heat capacity has also been measured
for synthetic sapphire, Al,O3, a reference material for specific heat capacity. The results obtained
for the BIPM sample are in accordance with former results reported by Archer [2] and by Grgnvold
and collaborators [3]. This methodology also enabled testing of the empirical temperature analysis
model, developed to simulate the temperature behaviour of the measured sample [4].

The specific heat capacity of a graphite sample has subsequently been measured with a relative
standard uncertainty of 8 parts in 10* [5]. This means that the uncertainty of the specific heat
capacity is not the limiting factor in the determination of absorbed dose to water with a relative
uncertainty of some parts in 10°,

The graphite calorimeter is currently being fabricated. In parallel, measurement of the specific heat
capacity using an ensemble of graphite samples that have been taken from around the calorimeter
core is in progress.
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