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Introduction
What is CASPAR?

The Compact Accelerator for Performing
Astrophysical Research is an accelerator laboratory
focused on low-energy nuclear astrophysics. The
primary goal of CASPAR is to extend our
understanding of the stellar burning regime, where
nuclear reactions occur at the low energies relevant
to astrophysical processes. In 2021, CASPAR was
disassembled and put into storage due to
excavations starting nearby. With excavations
completed, the accelerator is currently being
recommissioned.

Understanding the nature of the
universe one reaction at a time

Stellar Nucleosynthesis

Why Is nucleosynthesis important?

Nucleosynthesis is the process that creates new
atoms, more complex than the Hydrogen atom,
from pre-existing nucleons. What we can learn from
stellar nucleosynthesis are the nuclear reactions
fueling stellar environments as well as elemental
production.

proton

P P
N
—_—3 N — D P
n n
neutron n
| A |
n deuterium n tritium helium

Figure 1. Example of fusion pathway Nucleosynthesis (1)

Experimental Set-Up

Properties and Equipment
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Figure 2: CASPAR Beamline Overview (2)

CASPAR is a 50ft long 1 MV JN accelerator that
includes a 25 degree angle of deflection created by a
magnet which allows particles with the correct
charge-momentum ratio to deflect to the target.
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Figure 3: lllustration of desired beam slit energy (3)

An RF 1on source creates positive ions via ionized gas
to produce either a proton or alpha beam. Particles that
are too heavy or lack sufficient charge for the reaction
continue moving in a straight line, while those that are
too light or overly charged deviate by more than 25
degrees. CASPAR is also equipped with a modular
target station which can be used for either gas or
solid-target experiments.

Figure 3: Nitrogen plasma in the ion source tube
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