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Nuclear Correlations
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Generator Coordinate Method

weight function
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Hill Wheeler Equation

H|v;) = E;|1;)  Schroedinger Equation
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Construction of the effective Hamiltonian
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Construction of the basis states
48Cr SLy4-H, N__ =11
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Excitation mixing

+p+ ® 9 | |
/ . 7 ! & o |
|l/) ()> — ez BTF |7~/)()> 4- 8 ! s o — |4—: g .
- ® (&) . . O - = ' ’ ® -
“ . ” ‘ ¢ e 6 8 ® o
z “temperature like R-® & 5 o o - 12 e l : -
. . o . " @ "
random coefficient 0 AR PR 5 0 . ‘ : E
i : - y 8 e e i g : :
> ol § g © -
o %t T Eadgeg. 4
5 - @ X @ @ - :>6 TN : ® o ‘ H
s 6 — © 6 A o —
G | i 6 @ 2 5 i $ - : @ A I
A A A x A : O
4_A & 48 - 4 |
A
i Cr| 7 - ¢ @ SLy4-H|
2 2 — 2 N a Exp.
- @ .
A = it
oL e @ ola™® (b) _
L N T TN TR A
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14
I () 1 ()

14/06/2023 Andrea Idini



7 Ll 1 I 1 1 1 1 | L o
I ] Results:
st Yor e States and transitions
% 4F AT -
st #
& 3k (¢(l A
| e
2t & i
|; ,.,."(...‘ ) = Experiment i
- « Slyd-H
0k =", 1 L 1 1 1 ! 1 L
2 3 B 5 6 7 8 9 10 11 12
1(h)
b ¢ | 1 I | | | | | 1 ! |
16+ : B . 16 - =
141 : : i 14 .
12“_ : i 9 =& Experiment
i : . 121~ e—e SLy4-H =
~ 10} = 5 ~ 10 -
> L . £ 10
2 8_’ i i ~ 8 *
LL) 6_ - - —
k . 6 =
4} s - .
L 4t Backbanding -
21~ = Experiment| [~ 7
I « SLy4-H - - = Experiment | 2 &1
9 | | | | | | | | | B | HI, ] | | | l | ] ] 0 l ; l 5 l 'l;
0 2 4 6 810121416 0 2 4 6 8 101214 16 A
S E, (MeV)

14/06/2023 Andrea Idini



Amplitudes of HFB-states for **Cr; | = 0
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Amplitudes of HFB-states for *3Cr; | = 2
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Amplitudes of HFB-states for “Cr; | = 4
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Amplitudes of HFB-states for **Cr; | = 6
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Amplitudes of HFB-states for **Cr; | = 8
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Amplitudes of HFB-states for “3Cr; | = 10
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Amplitudes of HFB-states for **Cr; | = 12
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Amplitudes of HFB-states for BCr- | =14
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Amplitudes of HFB-states for BCr- | =16
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Amplitudes of HFB-states for BCr- | =16
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Conclusions & Outlook

* GCM can describe low energy states with a great degree of
collectivity within a consistent elegant framework.

* Working towards:
* Generalizing the effective Hamiltonian

* Additional observables (e.g. scattering)
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Figure 7: Energies of the g.s. rotational band in **Cr com-
puted in different bases. In the panel a) the basis include 116
states and the cranking is switched off. In the panels b) and
c), respectively, 114 and 156 states are included in the basis
and the cranking is switched on. Results on the left (right)
side of panels b) and c¢) are obtained in a basis with signature
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