Four-body dynamics in °Li scattering
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We investigate reaction dynamics of 6Li elastic scattering on the heavy targets T = 20%Pb or 209Bi. It was
reported that the standard three-body continuum-discretized coupled-channels method (three-body CDCC)
based on the d + a + T model cannot reproduce the measured cross section at around the Coulomb barrier
energy (~ 30 MeV) [1]. We then apply four-body CDCC based on the n + p + o + T model and clarify the
reaction dynamics [2].

In present four-body CDCC, the Schrédinger equation is solved in the model space P spanned by the ground
and discretized-continuum states of SLi: P = Ziv:o |®,) (D], where ®. represents the y-th eigenstate, and
the v = 0 and v = 1-N correspond to the ground and discretized-continuum states, respectively. In order to
investigate the breakup mechanism, we restrict the model space P. For this purpose, we first specify whether
the breakup state ®., (y = 1-N) is the da-dominant or npa-dominant breakup state by calculating the squared

overlap between ®. and the d ground state ¢(%): nga) = ‘<¢(d)|<1>7>‘2. If nga) is larger (smaller) than 0.5, the

state is defined as a da-dominant state @S,da) (npa-dominant state <I>(7np a)). With the da- and npa-dominant

state above, the CDCC model space P can be decomposed into the three parts P = Py 4+ Pyo + Pnpa, Where

do do npo npo
Py = @) (o], Pao =Y _[@5) (@], Popo = D [057V) (7] (1)
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In the following discussion, we calculate cross sections by switching on and off the subspaces Py, and Pppa.
Figure 1 shows 6Li + 208Pb scattering at 39 MeV. The solid and dotted lines correspond to the full and
1ch calculations, respectively. These are nothing but the calculations in P and P, respectively. The difference
comes from breakup effects and the full calculation reproduces the experimental data well by virtue of breakup
effects [2, 3]. Now, we switch on only the subspace P, or Py, from Py in order to investigate the breakup
mechanism. The dot-dashed line represents the calculation of Py+ P,pa and it is close to 1ch calculation (dotted
line). On the other hand, the dashed line corresponds to the calculation of Py + Py, and it simulates the full
calculation (solid line) almost perfectly. It should be noted that the number of da-dominant states is much less
than that of npa-dominant states in the present model space P. As seen above, do breakup is favored in SLi
scattering. This property is now called da-dominance, and we have found that the da-dominance is realized in a
wide energy range [2]. In other words, d (i.e. the n-p subsystem of °Li) hardly breaks up during %Li scattering.
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