
dsa/chm 20110328

The PMT hit pattern provides x-y localization of an event, 
while the time between primary (S1) and secondary (S2) 
scintillation signals provides z-localization. The 3D 
position allows for WIMP candidates to be selected in the 
best-shielded inner 100-kg, greatly increasing the signal 
relative to background radioactivity. 

Time Projection Chamber

The internal supporting frame is 
composed of two PMT copper holder 
plates and Titanium straps. The materials 
for these components were chosen for 
their low radioactivity. Te!on re!ector 
panels make up the inner walls of the Xe 
space to increase light collection. Grids 
and "eld-shaping rings are placed in this 
structure to make a uniform electric "eld 
for drifting and extracting the electrons 
generated by particle interactions in the 
xenon liquid. Primary and secondary 
scintillation light are collected by top 
and bottom arrays of 61 Photo Multiplier 
Tubes each. The PMTs have high 
Quantum Efficiency (33%) at 175 nm, the 
wavelength for  xenon scintillation light.

Internal Structures 
and PMTs

In addition to liquid xenon’s self-shielding, the 8-meter-
diameter by  6-meter-high water tank reduces gamma 
background by 7 orders of magnitude.  The Davis Cavern, at a 
depth of 4850’ below the surface at the Homestake Mine’s 
Sanford Lab, reduces the cosmic ray !ux by a similar factor.
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In 1933, Fritz Zwicky’s observation and virial analysis of the 
Coma Cluster of galaxies led to his discovery that most of its 
the matter was dark.  This "nding launched a decades long 
mystery as astronomers since have reinforced his "ndings 
time and again. The missing matter has not yet been found 
aside from large-scale gravitational effects from galactic 
scales to that of the entire observable universe.  The hot Big 
Bang Nucleosynthesis (BBN) model, together with 
observations of primordial clouds of hydrogen, deuterium, 
and helium tell us that this missing mass is not of the familiar 
protons and neutrons that make up the elements - but of 
some new form.  The LUX project will test the hypothesis that 
dark matter is composed of Weakly Interacting Massive 
Particles, or WIMPs.  These particles may have been produced 
in the very early universe and survived until today.  If WIMPs 
make up the massive dark halo binding together our own 
Milky Way they could be detected by their occasional 
collisions with the xenon nuclei in the LUX detector.   The faint 
pattern of light signals they produce will distinguish them 
from ordinary events due to residual radioactive 
contamination in and near the detector. 

The search for dark matter

An Inventory of 
the Universe
A modern-day observation of a 
cluster uses gravitational lensing 
to interpret the multiple images 
of the blue background object. 
The dominant smooth mass 
component is shown in the lower 
"t to the cluster-as-gravitational 
lens. The near plot shows the 
S t a n d a r d C o s m o l o g y - 
independent observations of 
clusters, the cosmic microwave 
background and distant type-1a 
supernovae converge on a 
consistent set of cosmological 
parameters.  BBN indicates that 
only 20% of the mass density is 
composed of ordinary matter.


