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Background
Inferred properties of dark matter particles have suggested that Figure 3 (lef): A
. . . surface plot of the
particles beyond those described in the Standard Model, known reaction’s  differential
as weakly interacting massive particles (WIMPs), are reasonable cross section in the
dark matter candidates. These dark matter particles can be laboratory frame of
detected directly by observing nuclear recoil from the interaction reference  as  a

function of a-particle
energy and neutron
energy.

between WIMPs and a large target nucleus. [1] One of the
sources of background radiation for direct detection dark matter
experiments iIs neutrons produced by (a,n) nuclear reactions in
detector materials. These (a,n) events are difficult to distinguish

. . * Produce a range of the distribution of neutron energies emitted by
from those involving WIMPs.

running calculated values through a double integral over the

Using the programming language Python, an open source energy of a stopping alpha particle.

calculator is being developed to calculate the anisotropic reaction
rates from the (a,n) nuclear reaction process. It will also be able to
calculate the angles and energies of outgoing neutrons produced

in order to minimize the amount of background radiation present In order to construct the code that has been written thus far, data

In these experiments. was used from the The Nuclear Data Center of the Japan Atomic
Energy Agency. The Japanese Evaluated Nuclear Data Library,
(JENDL), contains neutron-induced reaction data for approximately
406 nuclides, in the energy range from 10> eV to 20 MeV. [2]

Figure 1 (left): Direct detection dark matter Results

experiments detect nuclear recoils. This photo is of _ . . .

an event in COUPP-4kg with bubbles created by We intend to develop the calculator further so that it will take into
three nuclear recoils from neutrons produced in (a,n) account the possibility of detectors made of materials containing
nuclear reactions. Such neutron backgrounds that more than one element. We will also expand upon the number of

mimic dark matter are common to many different dark

target isotopes available in the calculator.
matter experiments. [3] 9 P
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Figure 2 (above): An a-particle interacting with an atom of a given detector Atomic Rumber Atomic Number
material and producing an a decay and a nhumber of neutrons. Figure 4 (above): A sample of (a,n) neutron yields from the Th-232 (left) and U-238
(right) decay chains for each element. [4]
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certain distance through a given material.

 The proportion of neutron-generating a-particles in the
nuclear event can be calculated given a calculated
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