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The Landscape
~300 stable
~ 7000 unstable

Bounded by the drip lines & by instability against fission (mass
or angular momentum)




This Landscape

e 1 s the pl aylaamsiguctdra e
and nuclear astrophysics

Nuclear structure physics

understand why nuclei exist, investigate their properties

Shapes, excitations €& do |t he

you hit them?

Learn about the forces that hold the nucleus together

Nuclear Astrophysics

Investigate in the laboratory the reactions which occur In
stars and which are responsible for the existence of all the
elements



Why should nuclel exist? What keeps the protons
and the neutrons

together inside this tiny

Protons REPEL each other

Coulomb Force volume?
Long Range Force STRONG FORCE
l.e. every proton in a nucleus
repels every other proton Powerful
but &

Neutrons are neutral

Short Range




Four Frontiers

uclear Landscape

Evolution of structure
within these boundaries



Little Quantum Laboratories

& The nuclleus iprotons and neu

typically ~ 100 of each
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Astrongly interacting ~ strong and electromagnetic forces.
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Many body A Few Body

Each body counts

Change a few or one and you can genera
profound changes in the whole




Little Quantum Laboratories

We can customize our system

€ precisely control
and neutrons)
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And then we can ask question

Such as é What shape 1Is the

Spherical o

Prolate or oblate
ellipsoid PROLATE




The Big Picture

Themes and challenges of Modern Science

AComplexity out of simplicity.
ASimplicity out of complexity.

AJnderstanding the nature of the physical universe.

Avianipulating nature for the benefit of mankind.

Nuclear physics is a wonderful example of
frontier research in all four of these areas
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The Method? ‘ Create the system ‘

‘ Stress The System ‘

‘ Ma ke 1t rotelite e




' - Heavy-ion Fusion
PrOdUCtIOn MeChamsm Evaporation Reaction

e a.|

alchemy

‘ ~ 10" rotations
~207 30 gammarays
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The ESTU

Max Terminal Voltage ~ 20 MV
Wide range of heavy ion beams

Web site at http://wnsl.physics.yale.ed




