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Laser trapping of exotic atoms.
RMP 85, 1383 (2013)

TABLE 1. Contributions to the electronic binding energy and
their orders of magnitude in atomic units. a, is the Bohr radius,
a = 1/137. For helium, the atomic number Z = 2, and the mass
ratio u/M ~ 1 X 107%. g, is the nuclear g factor. a, is the nuclear
dipole polarizability.
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Difference in mean-square charge radii for
the N~60 region, PRL 105, 032502 (2010)
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Neutron radii

e Proton-Nucleus elastic

« Pion, alpha, d scattering >~ Involve strong
probes

« Pion photoproduction _

Phys. Rev. Lett. 112, 242502 (2014)



Parity-violating electron scattering

Z, of Weak Interaction
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Parity Violating Asymmetry
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A comment: Yukawa potential
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Compton wavelength of
the boson (force carrier)

Mass of the boson

A long range comparison of Yukawa and Coulomb potentials
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Lead (2°8Pb) Radius Experiment: PREX

Analysis is clean, like electromagnetic scattering:

1. Probes the entire nuclear volume

2. Perturbation theory applies E=850MeV,0=6"
electrons on lead

Phys. Rev. Lett. 108, 112502 (2012)
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Neutron & proton density distributions
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S. Mizutori et al., Phys. Rev. C61, 044326 (2000)
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HW: Assuming the nucleus of mass number A to be a spherical
object with a sharp surface and constant nucleonic density py=
0.16 nucleons/fm3, find the relation between nuclear radius and
A.

Test the performance of the resulting expression by comparing
with experimental data for charge radii:

Assume that the radius of the mass distribution is the same as
the radius of the charge distribution. Note that this reference
discusses root-mean-square (rms) nuclear charge radii not
geometric radii.






