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Progress Towards a Single Atom Microscope for Nuclear
Astrophysics1 ERIN WHITE, JAIDEEP SINGH, BEN LOSETH, ERIC DEL-
GADO, JORDAN O’KRONLEY, JOSEPH NOONAN, PAYTON WALTON, ROY
READY, GORDAN ARROWSMITH-KRON, Michigan State University — For nu-
clear astrophysics applications, the Single Atom Microscope (SAM) project sets out
to measure certain rare, low-yield nuclear reactions more precisely than any other
current method by capturing the product atoms in a cryogenically frozen noble gas
solid. The product atoms embedded in the transparent solid could then be counted
with single atom sensitivity through the utilization of laser-induced fluorescence
and optical imaging. Due to the unique absorption and emission wavelengths of the
product—enabled by the lattice of noble gas atoms—optical filters can distinguish
between them to select the wavelength range of interest, making single-atom sen-
sitivity viable. Making this possibility a reality is the current primary goal of the
project. Once achieved, this technique would have the required efficiency, selectivity,
and sensitivity to measure nuclear reactions in a way that is complementary to other
methods. We will describe the prototype Single Atom Microscope’s (pSAM) design
and performance during beamline testing with Rb and Kr ion beams completed at
the ReA3 facility in the National Superconducting Cyclotron Lab at Michigan State
University.
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