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In order to interpret any DD data in a model

independent way, we go to the Non-Relativistic Effective
Field Theory (NREFT) basis.

Astrophysical uncertainties are also a major factor in
DD experiments.
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A surrogate model is an emulator of the true calculation.

We developed Reconstruction Analysis using
Polynomials in Direct Detection (RAPIDD).

This software accurately reproduces our full physics
calculations with much increased speed (up to 200 times
faster).
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In JCAP 1808 no. 011 (2018), we used this technique to
assess whether we could determine the correct

simplified model from a series of benchmarks.
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We decided to make use of the surrogate model to
estimate what the values of maximum nuclear recoil
energy would optimise the potential for direct detection.

This has garnered some attention from people interested
in inelastic DM [1], but we’re focussing on elastic

scattering.

Elastic event: Inelastic event:

Image: Chris McCabe
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It’s been stated [2] that for certain models, there would
be an improvement in exclusion limits by increasing
Emax.

For example, take the anapole moment
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Improving Parameter Reconstruction

Further improvements include being better able to determine the “true” particle model.

This relies on determining the dominant contribution to the nuclear response. Much of which depends on whether you

can precisely determine the mass.

We evaluated this by performing parameter reconstructions on a series of data for different “true” mass values, defined by

the number of recoils they produce in the [3,30] keV window.
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Improving our Understanding of the
Astrophysics

Halo distribution from Halo distribution from
It also looks like we will be able to simulations, high escape Astrophysical data, slightly
8 velocity low escape velocity.
learn more about the DM halo if we : A alA RO o el i
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extend our ROI to higher energies.
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Performing parameter reconstructions

log

on simulated data generated using

different astrophysical halos.
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