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According to the latest astronomical observations, DM makes up 

85% of all matter, yet we still do not have a particle to identify it 

as.

ÅSome things we know:

ïDM has only been observed through gravitational interactions.

ïDark Matter is not Antimatter (annihilates matter on contact) 

ïDark Matter is not Black Holes (more lensing events than actual)

Dark Matter: ñWe know what itôs not.ò
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CMB DES



ÅThe primary candidate for a long time was the WIMP, but it is 

almost completely ruled out.

ÅSuperCDMS is looking for a particle with a weak interaction 

cross -section , combined with a mass range of the neutralino 

between 10 - 100 GeV.  

ÅPrime candidates include neutrinos, axions, and neutralinos.

Dark Matter Particle
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Dark Matter

DM



ÅAbove keV=Fermions (electrons, neutrinos)

ÅBelow keV= Bosons (photons, pions)

Dark Matter Particle
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ÅCDMS stands for Cryogenic 

Dark Matter Search

ïLooks to directly detect low 

mass (< 10 GeV/c^2) 

WIMPs by using silicon and 

germanium crystal 

detectors.

ÅThe NEXUS test Facility is 

located underground in 

Minos Hall.

ïPlan to aid in the cryogenic 

and performance testing of 

the CDMS detector system.
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SuperCDMS & NEXUS
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SuperCDMS Detector

ÅThe series of detector packs 

is shielded by various 

enclosures that aid in 

preventing excess 

background noise from 

getting in.

ÅEach layer inside the 

SNOBOX will become 

increasing cooler to reach a 

fraction above absolute zero.

ïThe outermost layer will be 

about 300 K (room temp) and 

the innermost layer will be 

around 30 mK.
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SuperCDMS Detector

ÅDark matter particles can be 

detected if they scatter off nuclei 

as they cause vibrations 

(phonons) and ionization in the 

detectors.  

ïThe backing array catches 

neutrons that are recoiled.  

(Cross Check/Calibration)

ÅThe detector is expected to 

be one of the most sensitive 

DM detectors to date.

ïComposed of Si and Ge 

crystals.
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SuperCDMS Detector

ÅThese detectors are super

sensitive. 

ïGreat for finding potential 

dark matter particles!

ïWIMPs can scatter off both 

nucleus and electron, but 

photons scatter off as well.

ÅWe can find ways to reduce 

the amount of light (including 

IR & UV) that can leak into 

the detector by creating a 

light-tight enclosure for the 

detectors. 
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Light Leakage Models

ÅA blackbody is a theoretical object that absorbs all incident 

electromagnetic radiation while maintaining thermal 

equilibrium. No light is reflected from or passes through a 

blackbody, but radiation is emitted .  
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Light Leakage Models

ÅFigure shows the rate of photons that can leak into the 

detector.  

ïThe dotted line = minimum event energy of 1.2 eV.

ïBelow this energy all light will pass through detectors with no 

read out. 

ïAbove this energy all light will be read out.
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Experimental Set -up: Dark Box

Å First: We set up the 

photomultiplier tube (PMT) in 

the dark box and recorded the 

number of dark hits and noise.

Å Second: We set up the 

LED/PMT system in the dark 

box and recorded the amount 

of light emitted.

Å Third: We added the 

LED/PMT system into the 

model detector box enclosure 

and adjusted any leakage with 

aluminum tape.

Å Fourth: We retaped the model 

detector enclosure after 

opening it for other test runs 

(continued this process of 

retaping as tests continued).


