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[ 12 ] Pair transfer probabilities obtained by projection method (Scamps, EZA)

We developed a projection method to determine the transfer probabilities in reactions
at energies lower than the barrier. This method works also for time-dependent
Hartree-Fock Bogoliubov (TDHFB) method with two superfluid fragments. In that case,
both fragments break the particle number symmetry, then we have to project on the good
number of particles in both fragments. We tested this method on a simple toy model. This
model improves the comprehension of the nuclear Josephson effect and the fluctuation of
the fusion barrier in collisions between two superfluid fragments. One article is in

preparation on that subject.
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[X|8: Pair transfer probability as a function of time with several prescriptions of the

TDHFB equations compared to the exact solution

[ 13 ] Effect of pair transfer on fusion reactions using coupled channel methods
(Scamps, #HF (FEIX)

We improved the phenomenological description of the transfer and fusion reaction with
the coupled channel method. In a precedent study, it was shown that it was not possible
to simultaneously describe the fusion cross section and the transfer probabilities. By
taking into account different collective states after the neutron pair transfer in the
coupling scheme, we improved the simultaneous description of the 4°Ca+%Zr and

40Ca+%4N1 experimental data.



FRKE SHIEMERR LS — TR 28 FE FRESE

— with tramsfor 4
w0l ['|r1];l:i1.£

=== githout transfer
" 1 L 1 a 1 " ] .

PR T T TP T 10-3
125 130 135 140 45 15 0% 9% 10 105 110
D |l oo [MeV

X9 : (Left) Transfer probabilities for the reaction 4Ca+%Zr, the experimental data for
one-neutron (crosses) and two-neutron (square) are compared to coupled-channels
calculations (solid line for 1n and dotted line for 2n). (Right) : fusion cross section from the
experimental data (dashed blue line) compared to the coupled-channels calculation of ref.
[G. Scamps and K. Hagino, Phys. Rev. C 92, 054614 (2015)] (dotted green line) and the

present calculation (solid red line)

[ 14 ] Description of the excitation energy using the time-dependent Hartree-Fock + BCS
theory (Scamps, Lacroix (IPNO, CNRS/IN2P3), Rodriguez (GANIL) and Farget
(GANIL))

In collaboration with an experimental group, C. Rodriguez and F. Farget at GANIL,
we developed a method to determine the excitation energy as a function of the center of
mass energy in a given transfer channel. We used the time-dependent Hartree-Fock+BCS
method to determine the transfer probabilities and the average excitation energy. The
method is applied to the reaction involving a 233U beam on a 2C target, which has
recently been measured at GANIL. It is shown that the excitation energy calculated with
the microscopic theory compares well with the experimental observation, provided that

the competition with fusion is properly taken into account.



FRKE SHIEMERR LS — TR 28 FE FRESE

20 {ﬂ} IE‘C(?MU.;EH?'LI‘-}H!IC 20 (b} I.ZC{:EHﬂU‘EHQlJ*}I-IIc :
10} e ,

=

ah : B —gE T

<E'> [MeV]

= B 5 7

20k (&) FCEP U %P0y PBe
I o e gt

Ec m [Me']
X 10: Average excitation energy as a function of the center of mass energy for the main
channels observed experimentally: experimental data (blue dots), TDHF + BCS results
(black triangles), TDHF + BCS results where the excitation energy has been shifted by 3
MeV (red squares), and the HIPSE results (orange down triangles). In the latter case,
error bars correspond to the widths of the calculated distributions. The superimposed
blue (gray) areas correspond to the experimental event-by-event distributions of the

excitation energy.
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