
General Particle Interactions are 
not fully encapsulated by the canonical spin-
(in-)dependent parametrisation and can 
misrepresent the physics of DM.  A Non-
Relativistic EFT [1] has been developed for 
the 4 point DM-Nucleon interaction,  

Analysing the couplings to these operators is 
more general, but more complicated as there 
are many of them. 

RAPIDD: Reconstruction tool for Direct Detection

 Direct Detection of Dark Matter relies on 
• Particle Physics 
• Astrophysics 
• Detector Material 

Realistic calculations are done for detectors, but for 
the halo distribution, the Standard halo model is 
usually assumed.

Our New Tool RAPIDD takes advantage of the fact 
that in general, the calculation for number of recoils is 
smooth. This means one can construct an analytic 
parameterisation to accurately mimic the physics. We 
use professor [2].  

Our assumption of a smooth response breaks down in 
two cases, for low DM mass and when there are finely-
tuned cancellations.

In 2D with 
high mass and 
low mass 
benchmarks.

Testing our parametrisation method, by reconstructing parameters for some simulated data.  

In 4D including 
modified halo 
distributions.

Performing a parameter scan for each 
model, we can find the best fit point.

Comparing the spectra from the best-fit points, we can determine whether a model is preferred 
and we can learn how best to improve experiments to distinguish models.

Example with isoscalar and isovector                        
    cancellations show the  
    limits of RAPIDD.
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Approx 60 
times faster

Approx 30 
times faster

Case Study:  To showcase 
RAPIDD we analyse simulated 
data for a set of simplified 
models. We simulate three future 
experiments with target nuclei, 
Xenon, Germanium and Argon.  

Here we show the result for the scalar DM 
mediated by a scalar.
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