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Background

These dark matter particles (also known 
as WIMPs or “weakly interacting 

massive particles”) could be detected 
directly using sensitive 

detectors* located in underground 
laboratories, to shield them from 

interactions of normal matter particles.

Such dark matter interactions would 
deposit a small, but measurable, 

amount of energy in an appropriately 
sensitive detector by elastically 

scattering from nuclei.
*silicon and germanium crystal detection,

in which the collisions trigger tiny vibrations

The Cryogenic Dark Matter Search (SuperCDMS) 

is one of several collaborations performing 

experiments to directly detect dark matter particles 

with masses smaller than ten times the mass of 

the proton.



• NEXUS: Set up a clean, low-
background, accessible testing facility for 
prototyping and testing next-generation 
cryogenic crystal experiments using the 
NuMI access tunnel at Fermilab.

• The NEXUS experiment will be focusing 
on cryogenics and detector shielding.



My Task:

***Find a way to reduce the 
amount of light leakage in the 

detector system.***

There is dark matter data being  
analyzed now that will be used in 
the model I create as soon as it is 

finished.



What I have been doing:



Here we can see the rate of various energies as a function of 

temperature.  There is a lower rate of the higher energies (1-2eV) at 

around 100 K whereas there is a lower rate of the lower energies (0.001 

eV) around 0.1 K.  The rates of the energies seem to increase and then 

level off as the temperature increases.

Here we can see the rate of various temperatures as a function of 

energy.  The rate of all temperatures seem to be higher at lower energies 

(around 0.00001 eV).  The higher temperatures (77-100K) tend to have 

consistently higher rates at most energies whereas the lower 

temperatures’ (1-4.2 K) rates drop drastically as the energies increase.


