Comparison of BSK27 interaction with MSC data
Milan Krtička
New parametrization of the Skyrme force, called BSK27, has been recently proposed and QRPA calculation of the PSF with this parametrization has been made by Stephane Goriely. To test the consistency of this parametrization, and especially of its M1 component with experimental data, a simulations of multi-step-cascade (MSC) spectra following resonance neutron capture has been performed. We compared simulated and experimental spectra from 17 different isotopes. For some of them, spectra from resonances of different spin and parity are available. 15 out of these 17 nuclei has already been checked earlier against predictions based on D1M Gogny interaction parametrization [1]. MSC spectra for two additional nuclei - 168Er [2] and 196Pt [3] – have been published after the D1M tests were performed. The comparison to D1M predictions can be found in the respective publication for these two isotopes.  
The QRPA calculations of PSFs with the Skyrme force is made with the spherical basis. This means that there is no strength corresponding to the orbital motion, i.e. no scissors mode contribution in the M1 PSF. The scissors mode parametrization from the SMLO model has thus been adopted although we indicated in our PSF review [4] that this scissors mode parametrization is likely not fully appropriate. However, possible combination of the low-energy M1 strength from D1M, which showed in general a better agreement with MSC spectra than the SMLO one [4], with the BSK27 M1 at higher energies is difficult as we would need to match two curves originating from calculations.
It has been found that for spherical, or almost spherical nuclei (Mo and Cd isotopes), the reproduction of experimental MSC spectra with simulations is rather good - if we talk about a global model that is not adjusted for a particular nucleus. However, there are some problems with reproduction of the MSC spectra in deformed nuclei. This is evidently due to the properties of the scissors mode (mentioned above). Attempts to systematically shift the energy of the scissors mode and change its strength has been made. A reproduction of MSC spectra in several deformed nuclei was then better, but this was not always the case. In general, simulations with D1M force reproduced experimental spectra better.
In the case of 196Pt the reproduction is not acceptable with any QRPA PSF model. This is evidently due to triaxiality of this isotope. A strong resonance-like structure is typically seen in the decay of nuclei with A between about 190 and 205 at energy near 5.5 MeV. This structure is not predicted by any of models tested so far.
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