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Gate-Voltage Studies of Discrete Electronic States in Aluminum Nanoparticles
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Department of Physics and Division of Engineering and Applied Science, Harvard University, Cambridge, Massachusetts 02138
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FIG. 3. Magnetic field dependence of the resolved electronic
transitions for the device of Fig. 2 at (a) V, = 110 mV and (b)
V, = 180 mV. The dashed limes show the average energy of
the tunneling threshold at large H. corresponding to the (V,-
dependent) Coulomb barrier. A = 0.3 meV.
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The quasi-classical function ¥,(x) diminishes exponentially outside the well, and in particular
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Building a Universal Nuclear Energy Density Functional
A Low-Energy Nuclear Physics National HPC Initiative

The mission of the project is three-fold:

First, to find an optimal functional using all our knowledge of the nucleonic Hamiltonian and basic nuclear
properties.

Second, to apply the EDF theory and its extensions to validate the functional using all the available relevant
nuclear structure data.

Third, to apply the validated theory to properties of interest that cannot be measured, in particular the
transition properties needed for reaction theory.

The activities to be supported fall into different areas of nuclear theory and computer science, but the goal
can only be achieved by working at the interfaces among these areas. They are: ab initio theory of nuclear
wave functions, Effective Field Theory (EFT) and its extensions, self-consistent mean-field description of
ground and excited states, large amplitude collective motion, low-energy reaction theory and computer
science.

Science Application: Nuclear Physics

Project Title: Building a Universal Nuclear Energy Density Functional
Principal Investigator: George F. Bertsch

Affiliation: University of Washington

Funding Partners: , and
Budget and Duration: ApprOX|mater $3 Million per year for five years
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Di-neutrons
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The displacement field corresponding to
this potential is represented in Fig. 1:
the displacement of the n-th particle
is given by

{ 0x, = Exyy

(2-3)
33’1: = _"‘Sym

so that each particle is displaced along
a hyperbola whose asymptotes are x
and y axes, the circular boundary of
the system being deformed into an ellip-

tical one.
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