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One of the most widely used models to describe the nuclei of atoms is the shell model, which 

describes nucleons – that is, protons and neutrons – as existing in shells analogous to atomic orbitals. 

While the shell model does a good job of describing many nuclear phenomena, it is crucial to explore 

the ways in which the model deviates from experimental observation. One of the major ways this 

happens is the shell model’s inability to account for short-range correlated (SRC) nucleon pairs, which 

are pairs of highly correlated nucleons that are close together and have high relative momentum. These 

pairs are difficult to understand because of the complexity of short-range nuclear interactions, which 

have little effect on shell model properties. However, this also means that SRC pairs give us a probe into 

the physics of these short-range interactions and can give valuable insight into high-density nuclear 

systems such as neutron stars1. 

Dr.  of  has been on the forefront of the scientific effort to understand SRC pairs and 

will be running experiments at the Thomas Jefferson National Accelerator Facility next year which will 

scatter high-energy electrons off nuclear targets. This will be the highest-precision probe of SRC pair 

properties to date, so the data should have higher statistical power than previous experiments in 

kinematic regimes relevant to SRC pairs. In addition, the higher precision detectors used in this 

experiment may allow us to find evidence of SRC triplets. These 3-nucleon interactions should play a role 

in strongly interacting nuclear systems, just as the 2-nucleon interactions do, and will allow us to further 

constrain models of short-range nuclear interactions. Unlike the 2-nucleon interactions, no experimental 

evidence has been found yet for SRC triplets, and so an experiment which can either confirm or deny 

their existence is extremely important for understanding the physics. 

My task at  Lab will be to work with a group of PhD students and postdoctoral researchers to 

prepare for, run, and analyze data from one of the experiments done at Jefferson lab. The work needed 

for the experiment is diverse and ranges from experimental physics doing detector calibration and the 

creation of data skimmers to theoretical work in refining particle identification. In order to facilitate my 

learning, I will work with more senior lab members on all these projects, allowing me to gain experience 

in the wide range of tasks associated with running a physics experiment. Two years at  Lab should 

also give me enough time to participate in the full range of activities associated with performing an 

experiment, allowing me to see the full process.  
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