Analyzing Proton Spin Contribution with STAR

One goal of STAR (Solenoidal Tracker At RHIC) is exploring the contributions to the proton’s spin. A proton

IS made up of both quarks and gluons (pictured at right), which must contribute to its spin. The spin of a

proton is known to be %2 h, with the intrinsic spin of quarks (Zg below) contributing approximately 30% of the

total spin, while the gluon intrinsic spin contribution (Zg) and orbital momentum contributions (Lq, Lg) are
unknown. To make these measurements, we use data from the longitudinally polarized proton beams
collided at RHIC (Relativistic Heavy lon Collider) at Brookhaven National Lab. From there we measure

the asymmetry (A, ) in particle production of neutral pions (1) and eta (n) particles from differently spin

aligned collisions. A | is the primary target of this research because it is proportional to the gluon spin
contribution. At STAR, we specifically use the Endcap Electromagnetic Calorimeter (EEMC, right) to
identify photons from the particle decays and determine 1 1

the number of particles as a function of spin state. ;h — Ezq + Zg + Lq + Lg

The search for the nEDM is an important test of the Standard Model (SM) of particle physics, as
well as the many proposed extensions to the model. The SM predicts the value of the nEDM to
be ~ 10°" e -cm. However, in extensions of the SM, such as supersymmetry, larger values are
predicted. The experiment at Oak Ridge National Laboratory (ORNL) expects to search for the

The Search for the Neutron Electric Dipole Moment (nEDM)

nEDM at the level of ~ 3 x 102 e-cm. One observable that is sensitive to the nEDM is the
precession frequency of ultracold neutrons in a strong electric field and a weak magnetic field.
The change in frequency when the electric field is reversed is proportional to the value of the

NnEDM and the strength of the electric field. By using a stronger electric field and reducing
background noise, the collaboration expects lower the current experimental limit by two orders of
magnitude. This new experimental limit will provide a rigorous test of extensions to the SM that

predict d Iarger nEDM. Fig. 1: The proposed design of the
nEDM apparatus.
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Fig 3: Number of photons vs. energy (GeV). We
reconstruct neutral pions from pairs of photons.
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e Over 1200 trees produced for 2013 data so far

and is thus higher than the expected ° mass.
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