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Errata 
The following corrections have been made since this thesis was submitted to the 

University of California, Berkeley Library: 
 
On page xi "Joe Weber" should read "George Weber." 
The sentences immediately preceding Eq. (3.7) should read: 

"Since the widths are equal, the optimum value for the cut, yc, is just the 
average of the means, yc = y e + y n( ) 2  = 0.20/eV, where we have taken 
y e  = 0.33/eV and y n  = 0.08/eV.  Then we can compute Q(E) from " 
(followed by Eq. (3.7)) 

 
On page 55, the list of contributors to the shield design and construction should 

include "Blas Cabrera, Brian Dougherty, and Mike Hennessy." 
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Abstract 

 

The Cryogenic Dark Matter Search (CDMS) 

 

by 

 

Peter David Barnes, Jr. 

 

Doctor of Philosophy in Physics 

University of California, Berkeley 

Professor Bernard Sadoulet, Chair 

A substantial body of observational evidence indicates that the universe 

contains much more material than we observe directly via photons of any 

wavelength.  The existence of this "missing" mass or "dark" matter is 

inferred by its gravitational effects on the luminous material.  Accepting 

the existence of dark matter has profoundly shaken our understanding in 

most areas of cosmology.  If it exists at the lowest densities measured it is 

hard to understand in detail the creation of the elements in the early 

universe.  If moderate density values are correct, then we have trouble 

understanding how the universe came to have so much structure on large 

scales.  If the largest densities are correct, then dark matter is not ordinary 

matter, but must be something exotic like a new fundamental particle. 

We would like to measure the properties of the dark matter directly.  

Supposing that the dark matter consists of a new fundamental particle, a 



 2 

WIMP, that was in thermal equilibrium in the early universe, we have built 

an experiment to detect dark matter directly by elastic scattering with 

germanium or silicon nuclei.  Our detectors are large (~ 200 g) calorimeters 

that can discriminate between interactions with the electrons, due to 

background photons and beta particles, and interactions with the nuclei, 

due to WIMPs and background neutrons.  The detectors operate at low 

temperatures (~ 20 mK) in a specially constructed cryostat.  To reduce the 

rate of background events to a manageable level, the detectors and cryostat 

have been constructed out of selected materials and properly shielded.  

This dissertation discusses the properties of the hypothetical WIMPs, the 

detectors, cryostat, and shielding system, and finally, the analysis 

methods. 
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