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The elastic scattering is an important probe to study the properties of a nucleus. An accurate measurement of

the elastic scattering differential cross section is very important to determine the optical potential parameters and

the so-called one quarter angle (q1/4). Also, the optical potential parameters of stable nuclei and unstable nuclei

are found to be different. 8B, the binding energy of the last proton is only 0.137 MeV, is a well-known proton-

halo nucleus even there are still some arguments. Many investigations have been done for 8B by measuring the

total reaction cross sections, breakup cross section and inelastic scattering differential cross section. However, the

experimental data of elastic scattering of 8B and other light proton-rich nuclei on heavy target are few. Therefore, a

series of experiments have been carried out for such nuclei at the Radioactive Ion Beam Line in Lanzhou (RIBLL).

The unstable nuclear beams of 7Be, 8,10B, 10,11C were produced by RIBLL. A 54.2 AMeV primary beam of 12C

was accelerated by the Heavy Ion Research Facility of Lanzhou (HIRFL) and delivered to a 2 615 µm thick Be

production target. The secondary beams were separated and purified by RIBLL[1]. The intensity of the secondary

beams was a few hundred to thousand particles per second for 8B with a primary beam intensity of 300 enA.

Fig. 1 Schematic view of the experimental setup.

Fig. 1 shows the experimental setup. Two PPACs

are used to track the incident particle. After the reac-

tion target, the elastic scattering events and the outgo-

ing directions are determined by two dE−E telescopes

composed of a multi-strip Si detector and a stopping Si

detector.

The elastic scattering of 7Be and 8B by a natPb tar-

get was measured at incident energy of 125 and 170.3

MeV, respectively. The measured angular distribution

of the differential cross section shows that the Coulomb-

nuclear interference peak (CNIP) is not suppressed both

for the system of 7Be and 8B, in contrast to what was

observed in the scattering of neutron halo nuclei, such

as 6He and 11Be, by heavy targets at energies around t-

Fig. 2 (color online) Data for 99 MeV 6Li + 208Pb
elastic scattering[2], 125 MeV 7Be + natPb quasielastic
scattering[3], and 170.3 MeV 8B + natPb quasielastic scat-
tering plotted as a function of θc.m.−θg. Note the linear
cross section scale. (From Ref. [4])

he Coulomb barrier(as shown in Fig. 2). Analyses of

the angular distribution were performed both in terms

of the optical model using a single-folding-type poten-

tial and the continuum discretized coupled-channels

(CDCC) method, which explicitly takes into account the

breakup-channel couplings to the elastic scattering. The

overall pattern of the differential cross section is well re-

produced by the CDCC calculations. The calculations

show that the effect of breakup-channel couplings on

the elastic scattering is small in the present case. The

reason for abnormal behavior of 8B might be due to

the different structure between neutron halo and pro-

ton halo. Further theoretical and experimental studies

are in urgent need.

In Fig. 3, angular distributions of the differential

cross sections were measured for the quasi-elastic scat-

tering from a natPb target by 10C at 226 and 256 MeV,
11C at 222 and 226 MeV, and 10B at 173 MeV. The sys-

tematic potentials are that of Xu in Ref. [5] (solid curves) and SPP in Ref. [6] (dashed curves). Results of

phenomenological potentials by fitting the experimental data are also shown with dotted curve. It can be seen that

these data can be well reproduced by the optical model calculations with systematic nucleus-nucleus potentials.
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And the contributions from the inelastic scattering channels to these data are found to be negligibly small with

coupled-channel calculations within the angular range covered by this experiment.

Fig. 3 Comparisons between experimental data and optical model calculations with systematic nucleus-nucleus

potentials for (a) 10B, (b) 10C, and (c) 11C from the lead target. (From Ref. [7])

In Summary, the elastic scattering angular distribution of 7Be,8,10B,10,11C + natPb at incident energy of around

three times the Coulomb barrier were measured. Optical model calculations using the systematic nucleus-nucleus

potentials of both Ref. [5] and SPP[6] were performed. The results of our calculations are in good agreement with

the experimental results. We have also compared the reduced total reaction cross sections with some other existing

data. It is found that the reduced reaction cross sections for exotic, weakly bound nuclei, and tightly bound nuclei

follow the same trend at energies around 3 times of Coulomb barriers. However, it is a paradox for 8B, a proton

halo nucleus, that the suppression of CNIP is not observed.
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