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Motivation

1'B(3He,0)°B Experiment at FSU

« Performed in January 2019 at the John D. Fox Accelerator Laboratory at Florida State University (FSU) with the new Super-Enge Split Pole Spectrograph (SE-SPS) (Figure 2).
« A 24-MeV 3He beam was incident on an isotopically-enriched, self-supporting °B target that was provided by John Greene from Argonne National Laboratory.

* Alpha particles were momentum-analyzed by the SE-SPS then detected at the focal plane (Figure 3) while backscattered and decay particles were seen by a DSSD.

* The light byproducts’ forward angle trajectories can be seen in the top-down schematic of the SE-SPS (Figure 4).

« Data was taken every 5 degrees between 5° and 35° in the laboratory frame with both the 1°B target and a LiF target for calibration.

We are using the single particle transfer reactions 1°B(°He,a) and d(®B,p) to
investigate the structure of the light, neutron-deficient nucleus °B in order to
test modern nuclear theories, including ab initio nuclear models and reaction
theories. We are interested in B specifically because significant previous efforts
have yet to agree on definitive results for the energy, width, and spin-parity of
Its first-excited state (Table 1). This state Is thought to be the mirror of the first-
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structure of °B with both neutron-adding and neutron-removing reactions, we
hope to gain further insight Into Its first excited state as well as modern nuclear
theories.
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_f:; \:ﬁ Focal Plane Figure 3: Photo of the interior of the focal plane detector.
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Figure 1: Comparing the energy levels diagrams of °B and its mirror nucleus °Be. Figure from
the TUNL Database.
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