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Nanoreactor molecular dynamics (NMD) method, an enhanced sampling method, increases
collision frequency by artificially compressing and expanding the nanoreactor volume, which
enables to induce chemical reactions efficiently. However, free energy evaluation of the
chemical reactions induced by the NMD method has required additional simulations. This
study aims to directly calculate free energy within the NMD framework using detailed
fluctuation theorems such as Jarzynski’s equality. Specifically, free energy changes are
estimated from the work done during volume compression and expansion.
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