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Mean-field approximation and deformation

== W e does not necessarily possess the symmetries that H has.

“Symmetry-broken solution”
“Spontaneous Symmetry Broken”
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One-particle motion in a deformed potential

Interaction for a nucleon inside a nucleus:

P(T,)d"‘, L

=) o(r — 7). p(rdr’

the number of nucleon
atr’

naively speaking, V() ~ /v(r — N p(r"dr'

V(r) ~ /v('r,’r")p(?“')d’r' ~ =gp(r) it u(r,r') = —gd(r —1')




One-particle motion in a deformed potential

V)~ [l )p()dr' ~ —gp(r) if o(r,r) = —gd(r — ')

V(r) V(r,60)
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One-particle motion in a deformed potential
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Figure 13. Nilsson diagram for protons, Z > 82 (g, = €2/6).




| evel scheme of 1léBe7_

With a spherical potential :

O 1py, [2]
900 @ I1p,,[4]

# The g.s. of '1Be : I* = 1/2-

@ 1s,,[2] / very artificial
In reality..... 1p,,
P .‘. P 251
0.32 M 1P,
: eV 1o 9
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parity Inversion What happens if 1Be is deformed?
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nuclear deformation

Deformed energy surface for a given nucleus

E(3) = ErLpm(B) + Esnen(5)

Liquid drop

Potential energy

Super-
deformation

Ground-s}ate
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LDM only  ====p always spherical ground state
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Figure 13. Nilsson diagram for protons, Z > 82 (g, = €2/6).



nuclear deformation

Deformed energy surface for a given nucleus

E(3) = ErLpm(B) + Esnen(5)
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Shell correction == may lead to a deformed g.s.

* Spontaneous Symmetry Breaking
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Pairing Correlation (xt4HES)
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