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The light, unbound nucleus "He provides an ideal laboratory to test modern ab-initio
theories of nuclear structure. A number of earlier experiments have given conflicting
information about the nature of the excited states of 'He, in some cases in contradiction to
theoretical expectations. Recent work from the ATLAS facility at Argonne National
Laboratory suggested a broad 1/2° first-excited state at 2.6 MeV [1]. The (d,p) reaction
studied in [1] populates only the ground and first-excited 1/2" states of 'He. Complementary
reactions must be studied to obtain information about other states, such as a possible 5/2°
level suggested by neutron pickup work with the (p,d) reaction [2]. We have studied the
proton pickup reaction *H(®Li,He)’He using a radioactive ®Li beam from the “In-flight”
facility at Argonne National Laboratory. This reaction is expected to populate the ground and
second-excited 5/2° states in 'He. In combination with the earlier (d,p) work these data
present a consistent picture of the low-lying level structure of "He.

Figure 1 shows Q-value spectra from the “H(®Li,*He)’He reaction, requiring an
identified ®He (a) or “He (b) particle in coincidence with the *He, signifying decays to the
®He ground or first-excited 2* state, respectively. In contrast to (d,p), the (d,He) reaction
populates an excited state that decays completely through the °He(2") excited state, as
expected for a 5/2° resonance. Excitation-
energy  spectra,  transfer  angular
distributions, and a comparison of the
measured cross  sections with the
predictions of the Quantum Monte Carlo

approach will be presented.
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Figure 1. Q-value spectra for 2H(®Li,*He)"He reaction.



