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SUMMARY OF THE PROPOSAL

As an additional study of E252, we propose a high resolution measurement of the
56Fe(3He,t)56Co reaction at 100 MeV/nucleon. In the E252 beam time, the 56Fe(3He,t)

reaction was measured at 140 MeV/nucleon using the Grand Raiden spectrometer to

study isospin mixing between the isobaric analog state (IAS, mainly T = 2) and the

neighboring 0+ state (mainly T = 1). With a dispersively transported 3He beam, an

energy resolution of 19 keV (FWHM) was realized. Owing to the high resolution, three

peaks were clearly separated from the IAS at 3.60 MeV. We tried to identify the T = 1

0+ state from their angular distributions, however, they have similar shapes for all

these states and the IAS. Although Jπ values of these states could not be determined,

the ΔL = 0 character was confirmed from the 0◦ dominated shapes of the angular

distributions.

Since the strength of the Fermi and Gamow-Teller interactions are different at dif-

ferent energies, we propose to measure the same reaction at 0◦ at the lower energy

of 100 MeV/nucleon. This will allow to distinguish the 0+ and 1+ transitions. At

100 MeV/nucleon it is expected that Fermi strength is about 40 % stronger compared

to the strength measured previously at 140 MeV/nucleon. Although an even larger

difference is expected at lower energy, we choose 100 MeV/nucleon in order to avoid

multi-step reaction effects. We also plan to take data for the 54Fe and 58Ni targets for

calibration purposes.

The Grand Raiden spectrometer and the standard VDC focal plane detector system

will be used for the magnetic analysis and the detection of the outgoing tritons. This

experiment requires a good quality single-turn extracted 100 MeV/nucleon 3He beam

of up to 40 nA. Complete matching conditions and over-focus mode will be applied to

realize an energy resolution comparable to the 19 keV obtained in E252.
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