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 During the Summer of 2012 I had the opportunity to design, manufacture and 

implement an assembly procedure for a Gamma Ray Shield in the Super Cryogenic Dark 

Matter Research Laboratory located in S34, Tate Laboratory of Physics.  

 In order to ensure the structural integrity and to measure the reduction in the 

background noise, we first assembled the shield with a small cold-temperature gamma 

detector, as pictured below in Fig. 1. 

 
Figure 1. Experimental set-up for background reduction measurement. 

The results from our first run were not as encouraging as expected and we decided to 

increase the width our shield from 1” to 1  ⁄ ” in order to minimize any leakage arising 

from gaps in the shield due to the alignment of the individual panels of each side. The 

resulting reduction in counts/energy level can be seen below in Fig. 2. The effective 

reduction is around 60% for the energy peaks which is within our expectations when 



considering that the experimental set-up does not provide any top shielding to deal with 

non-terrestrial sources. 

 
Figure 2. Reduction of the background energy spectrum for S34, Tate Labs of Physics 

 I was able to achieve the proposed goal of my UROP application and the shield 

has become an integral part of the day-to-day operations of the laboratory. As I 

mentioned in my application, this is a crucial result in our efforts to maintain our status as 

an R&D facility within the SCDMS collaboration. The increased size of the new 

detectors would have reduced our signal-to-noise ratio and exposure time to levels which 

would have been unacceptable thus, the new shield has to be used around the K100 

Dilution Refrigerator during every data-taking run in order to minimize the background 

which allows us to identify the spectrum of the source over the background noise. 

 On a personal note, I found the UROP experience to be one of the best 

professional experiences to date. It allowed me to undertake a project from inception all 

the way through to implementation and training of others in its assembly and applications. 

It also provided me with a glimpse of the real pace and requirements of academic 

research and it also strengthened my confidence that I can make significant contributions 

to a research environment. This was a significant realization in my decision to further my 

academic career through the pursuit of a Ph.D. 



 My summer UROP research has been one of the most significant periods of my 

undergraduate experience and I found the application process and the disbursement of 

funds to be quite straightforward and hassle free. One of the surprising aspects of my 

research summer was that it also allowed me to instruct and direct others in the 

implementation of the design. It was an eye-opening experience to find the confidence to 

not only propose a project but to also coordinate the efforts of others in its’ 

implementation and day-to-day operations.  

  


