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Cosmic Rays

Interaction Strength

These equations can be used to quantify the interaction 
strength of the Cosmic Rays on Dark Matter particles as a 
function of the ratio of neutron to proton couplings.

● Previous calculations only incorporate Proton and Helium
Cosmic Rays

● Carbon only makes up a very small percentage of Cosmic
Rays, but may still have a large impact on Dark Matter flux

● When Cosmic Ray particles such as Protons and Helium pass
through Dark Matter they deposit energy onto the Dark
Matter particles in a process known as "Up-Scattering"

● After Dark Matter particles have been Up-Scattered they
travel across space to our Xenon based detectors here on
Earth and deposit some of their energy onto the stable
Xenon particles in a process called "Down-Scattering"

● Using Up and Down Scattering measurements we can
calculate the flux of Dark Matter particles

Calculating Dark Matter Flux
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This graph was produced in past research using the results 
of the Xenon 1 Ton experiment and shows a reoccurring 
trend in the Dark Matter flux curves.

This graph was produced from my own calculations of 
Dark Matter flux. The graph looks identical to previous 
research which is a very good sign! 

This graph shows a dip in the interaction strength for both 
Proton and Helium Cosmic Rays at R = -0.7 which is a 
result of the Xenon isotopes present in the Down-
Scattering process. We were surprised to find the extra dip 
at R = -1.0 specifically for Helium Cosmic Rays during the 
Up-Scattering process! 

● Dark Matter presents a major hole in our understanding of
the Standard Model, similarly to other particles known as 
Neutrinos

● It may be possible that Cosmic Rays interact with Dark
Matter more similarly to the way that they interact with
Neutrinos than normal matter

● If this is the case it would have an impact on the coupling
ratio of protons and neutrons in Cosmic Rays on Dark Matter

This equation allows us to calculate the flux of Dark Matter 
as a function of its energy and produce several useful 
graphs.

Carbon does not follow the same path as the Helium and 
Proton flux curves; instead Carbon Cosmic Rays produce 
constructive interference for energy levels approximately 
less than 0.001 GeV and destructive interference for 
energy levels approximately greater than 0.001 GeV. 

Incorporating Carbon


