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1. Motivation

200 + 200 head-on collision
by Gogny-TDHFB

Cf. Y. H and Guillaume Scamps, Phys. Rev. C 94, 014610 (2016)

o 2 T T T T T T T T T T
% j a) B=52MeV Hf'\ 200 _ 200 relative momentum vs distance
o = 'é | Bem =438 MGV_
= <
14 g
S N
5 oo “ E=50MY S
< v
s 2 :
- E B,y = 5.0 MeV
'S s 0
Q—4 10 g -1 L
L B=48 eV =
Tl — S 2
SV S HL W i
7140 2 4 6 8 10 12 14 16 18 20 22 Qf‘

0 2 4 6 8 10 12 14 16 18 20 %

Relative distance R~ (fm)

Rz



1. Motivation

200 + 200 head-on collision

Pairing energy (MeV)

o & & b o

(MeV)

-10

'
[un

o & & b on

(MeV)

a) B=500eV
b) B=50MeV
c) B=48MeV

8

10 12 14 16 18 20 22

Rz

Number of neutrons NL - 12

T

transferred neutron number vs relative gauge angle

0.2 ~
0.1 ﬁ e
i;’
H
0.1 i
]
\
®,
-0.2 -*~ _________________________
8 10 12 142 16 18 20

Relative distance R (fm)

22

probability P;(N;) of finding N; neutrons in the left nucleus
after the closest approach

10~

T I T I 1 ] T l T I 1 I 1 T

200 + 200

[ P I
§ 0 10 11 12 13 14 15 16
\L

I -

G.Scamps and Y.H, PRC 96, 031602(R) (2017)



1. Motivation

200 + 200 head-on collision
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1. Motivation

1. smooth decrease of the pairing energy

/ 2. damped oscillation

200 + 290 head-on collision
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2 ° B a Sic e q u atio n cf. Ring & Schuck, The Nuclear Many-Body Problems

, Bl =Y (UukCl+ Vi Co).
Bogoliubov trans. : x

Be=) (UsCa+ViCh.

(U(t)) (U(t)) < hoOA )
lh— H H = .
V(1) V(1) —A*  —h*

Pop = ZVyﬂapcw Agp = 22Vﬂ7/8")/5

s = V'V s kg = (VU

predictor-corrector method
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harmonic
. Lagrange mesh
oscillator
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Ji(zp) = Oppr

D. Baye and P. Heenen, L/2
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HFB calculations with constraint term

Density 1/fm
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@ harmonic oscillator shell Nsh=15
@ number of mesh points (z axis ): 31
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3-1. Pairing energy vs Rz

200 + 200 head-on collision

smooth change of pairing energy with respect to separation Rz
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3-2. TDHEFB trajectories, total energy and pairing energies
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3-2. TDHEFB trajectories, total energy and pairing energies
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% TDHFB trajectory (initial Rz = 9.3 fm)

pairing energy
(TDHFB from
Rz =9.3 fm)

Pairing energies : Rz = 5.9, chfb
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Y TDHFB trajectory (initial Rz = 5.7 fm)
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3-3. TDHEFB trajectories and single-particle energies
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eig. vals. of (h - lambda)

magnifications

5
0_

y

R
& E '5'

¢ <

¢ g

: .
A R

« »

. o

10 ’
15t

"'l: Ewe A 12
2] | L 1 -20
bouonon 2 0% 4 5 6 T 8 9 10 1 1

Rz Separation (fm) Rz Separation (fm)

Pairing energy (MeV)



eig. vals. of (h - lambda)d

typical trajectories
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2.4 Comparison of canonical weights between CHFB and TDHFB|
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4. Summary

1. smooth change of pairing energy
<==> change of distribution
of the neutron single-particle energies
and smooth change of occupation weights

2. damped oscillations
<==> (comparatively) large change of distributions
of neutron occupation weights
near chemical potential energy

3. More quantitative method of analysis?



Thanks for listening!



