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In the nuclear equation of state, the energy associated with an imbalance of neutrons and protons is termed the asymmetry From Atomic Nuclei to Neutron Stars
energy, and the density dependence of this quantity is currently the largest uncertainty. The Yennello Research Group Bieth of s Noutson Starand Supemeons Remnnt

focuses on further constraining this density dependence using heavy-ion collisions. Utilizing the K500 and K150 cyclotrons, "
heavy-ion projectiles are accelerated to up to 40% the speed of light and collided with stationary targets. These reactions
are important for studying structure, chemical composition, and the evolution of neutron stars and dynamics of supernovae
explosions.

Isospin Transport Equilibrium in 79Zn, ®4Zn and %*Ni Systems at 35A I\/IeV

Motivation | e e, ||
Isospin transport Is the exchange of nucleons between a projectile and target. The : jj;_ | _ o
extent of this multi-neutron and multi-proton exchange between neutron-poor and | TP "
neutron-rich nuclel, leading to rapid neutron-proton equilibration, can give insight into /W/

the characteristics of the density dependence of the asymmetry energy.
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The TAMU-ORNL BaF, array is a large-area high-efficiency gamma ray
N-7 Equilibra’[ion within a deformed nuclear system detector. An upcoming experiment with the BaF, array will measure gamma
- rays produced from ®°Fe decay. By measuring the gamma strength function
Motivation of 0Fe, we can sharpen our understanding of how heavy elements are

The extent of neutron-proton (N-Z) equilibration is governed by the| synthesized in stellar explosions. Another upcoming experiment with the
contact time and the gradient of the potential driving this interaction. By | |BaF, array will measure high-energy photons produced from
using the rotation angle between the two heaviest fragments of the|| Bremsstrahlung between individual pairs of nucleons. The production of
deformed, excited projectile-like fragment as a clock, the N-Z |these photons is sensitive to the asymmetry energy in the nuclear equation
equilibration was determined to follow first-order kinetics. A mean||of state.

equilibration time of 0.3 + 3 zeptoseconds (102 s)!
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simultaneously
ition qi . *Implemented in FAUST In
Machined to position specific stripes of Position given by: P

charged particles on each of the detectors, X =(Qpy + Qpx)/(Qpy + Q52)2013
Resolution in relative momenta important to to determine orientation Y = (Qr + Qp,)/(Qpq + Qp,)
know relative position where detected. F1 F2 F1 F2

For more mformatlon about the facility visit: http://cyclotron.tamu.edu
For more information about our group visit: http://cyclotron.tamu.edu/s|ygroup
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Proton-Proton (PP) Correlation Functions . RN P - Position backward of target
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