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Intermediate-energy Coulomb excitation of 102Sn
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Being presumably the heaviest, particle-bound, dou-
bly magic N = Z nucleus, 100Sn offers a fundamental
testing ground for nuclear theories. Experimental sig-
natures of shell structure can be provided by the 2+1
energies as well as by the reduced transition probabil-
ities, B(E2; 0+gs → 2+1 ). In the Sn isotopes between
the N = 50 and N = 82 shell closures, the 2+1 en-
ergies are well established and show an almost con-
stant value,1) as expected in the generalized seniority
scheme. Within the same framework, the B(E2)↑ val-
ues should resemble an inverted parabola peaking at
mid-shell. However, measurements in the most proton-
rich Sn isotopes,2–4) have shown a clear deviation from
the expected behavior.

Different calculations based on the large-scale shell
model as well as on the relativistic quasi-particle
random-phase approximation have been performed in
order to give an account of the measured B(E2)↑ val-
ues.5) Although the calculations tend to agree on the
neutron-rich side of the chain, significant differences
are observed on the proton-rich side. This is particu-
larly true for 102Sn, where the difference between the
predictions amounts to almost a factor of 3, making
this isotope a good candidate for the investigation of
the effects driving the nuclear structure in the vicin-
ity of 100Sn. In order to elucidate the nuclear struc-
ture underlying the measured B(E2)↑ values, the first
Coulomb excitation measurement of 102Sn was per-
formed at the RIBF.6)

A 345 MeV/nucleon beam of 124Xe with an aver-
age intensity of 120 pnA was fragmented on a 5 mm
thick Be target at the entrance of the BigRIPS sepa-
rator7) to produce 102Sn. Within the same experimen-
tal setting, 100Cd was also transmitted. The isotopes
of interest were identified on an event-by-event ba-
sis using the Bρ-∆E-Bρ technique. Figure 1a) shows
the particle identification obtained in BigRIPS, where
102Sn and 100Cd are clearly visible. A 0.5 mm Au
target placed at F8 was used to induce Coulomb ex-
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Fig. 1. Particle identification in a) BigRIPS, and b) Zero
degree. In both cases 102Sn and 100Cd are clearly iden-
tified.

citation. In addition, measurements with a 3 mm C
target were performed to obtain the nuclear contri-
bution to the cross section. Outgoing fragments were
identified using the ZeroDegree spectrometer, as shown
in Fig. 1b). The target was surrounded by the high-
efficiency DALI2+ γ-detector array, composed of 226
NaI(Tl) detectors.8,9) The average beam intensities be-
fore the secondary target were 90 pps and 4200 pps for
102Sn and 100Cd, respectively, with an energy around
177 MeV/nucleon.

As part of the experiment, the incoming beam was
implanted into a plastic target at F7 for 1 h, and data
on the γ rays emitted following the decay of the isomer
were collected using a HPGe detector. By combining
the information on the number of ions implanted and
the total γ rays observed, the isomeric ratio of the
beam can be obtained. This quantity is fundamental
for the correct determination of the cross section from
the Coulomb excitation measurement. Finalization of
the outgoing particle identification and further analysis
on the in-beam γ-ray spectra of 102Sn and 100Cd is
ongoing.
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