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[16] Pair transfer study (Scamps and Hashimoto)

A beyond mean-field technique has been
developed to obtain the one- and two-neutron
transfer probabilities in reactions between
superfluid nuclei. This method includes the
complicated calculation of overlaps between
different HFB states after the evolution. This
calculation improves the comprehension of
the nuclear Josephson effect in realistic
calculations and the mechanism of pair
transfer ([¥]12). This method has been tested

in the reactions 2°0+2°0 and *°0+"0.

¢+ .3)

Y |da) o)

au .

12: Transfer reaction *?0+2°0, at energy below the
Coulomb barrier. We can see a splitting of the

trajectory due to the different initial relative gauge.

[17] Empirical evidence of the effect of the superfluidity on fusion reaction (Scamps)

In a previous study, we showed that in the
reaction between superfluid nuclei the fusion
barrier depends on the relative gauge angle.
In that study, I investigated the proof of this
effect by making a systematic analysis of the
fusion barrier on 115 reactions. A new
method has been developed to determine the
width of the fusion barrier ([X| 13). The
dependence of the width of the fusion barrier
with respect to the superfluidity of the initial
fragments show that the superfluidity
enhance the fluctuations of the fusion barrier.
That result is coherent with the effect that
have been found with the TDHFB theory.

Tr s 5= _
GF *+ S5=I -
- 5=2 J : I
=z 28!
F": | l{ I -
=1 A _
&
2F : 3 b
1k 4
0 ‘ . 2 . J - 9 . a
TGiw. lf\]p‘f]

13: Comparison between the experimental width of
the fusion barrier, with the result of the Siwek-
Wilczynska model. The enhancement between the
experimental value compared to the result of the model
is expected to be due to the effect of the superfluidity for

system with superfluidity (S = 1 and 2).
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[18] Tensor effects in the relativistic Hartree-Fock theory (Wang (4%FI8284) . Liang
(##) . Long (Lanzhou Univ.) . Zhao (Lanzhou Univ.) )

Tensor force is identified in the relativistic Hartree-Fock theory. It is found that all the meson-
nucleon couplings, except the c-scalar one, give rise to the tensor force. The effects of tensor force on
various nuclear properties can now be investigated quantitatively, which allows fair and direct
comparisons with the corresponding results in the non-relativistic framework. Especially, the tensor
effects on nuclear binding energies and the evolutions of the Z, N = 8, 20, and 28 magic gaps are
studied. The tensor contributions to the binding energies are shown to be tiny in general. The gaps at

Z,N = 8 and 20 are sensitive to the tensor force, but the one at Z, N = 28 are not ([X|14) .

12 — ' I T I T I

1

B)[MeV]
1

L

GAP(Z
™

L AT
=,
b4
%
_|
L}

14: Proton gap Z = 8 in the O isotopes and the contributions from the tensor force in each meson-
nucleon coupling as a function of neutron number N, calculated with the RHF theory with the PKA1
effective interaction. The results with and without the tensor contributions are shown with filled and
open circles, respectively. The total tensor contributions are shown with filled squares, while the

contributions from each coupling are denoted with different symbols.
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