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1) Incompressibility in nuclei



Incompressiblity of a finite fermionic system
(nucleus with A nucleons)

d’E/A
Incompressibility of the system: K 4 /
d(r2)?
Eaymr XV K4
h2
Zero point kinetic energy: T = —
mrg
Incompressibility of the system ™~ 5 % Zero point kinetic energy

150 MeV ™~ 5 x 30 MeV



Microscopic predictions
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Measurement of the IS monopole strength in unstable Sn and Pb isotopes
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The soft monopole mode
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What is the soft monopole mode ?
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Nuclei incompressibility vs. pairing
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e Cooper pairs favor compressibility

eIncompressibility of superfluid nuclear matter: K_(A)
——> Pairing has a small but non negligible effect on the GMR



Method to determine K,

*The nucleus exhibits a collective compression mode (how nice !):
the Giant Monopole Resonance

Inelastic o scattering

S
|

(a) T=0, L=0

~
n
|

o

Nucleus (e.g. 2°8Pb)
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Experimental conerstones

* |sit possible to measure the IS monopole strength neutron-rich exotic nuclei ?

* |sit possible to get experimental clues on a soft monopole mode ?

> See Marine Vandebrouck’s talk




2) Links with nuclear matter



Nuclear incompressiblity
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SuperNovae bounce

Density profile at bounce
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Saturation ?
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*Surface: 2/3 of nucleons in 28Pb

eSaturation density area may not be the most probed
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M = 3pK'(p)|,=p. : third derivative of EoS at the crossing density
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Microscopic method
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*Nuclear structure models: from EDF to Eys

eLimitations : all the terms (EoS) have to be correctly predicted at once



From the GMR to nuclear matter
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M. better constrained by the data than K,



K. (MeV)

The reason for dispersed K., values
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Lack of constraints on the density dependence of the EDF
generates dispersion of K,



Uncertainties on K_
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Origin of the pairing effect
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Some clues on N vs. Z asymmetry

E(p,d) = E(p,0) + asym(p)52 : density and 8=(N-z)/A

5(190Sn)=0
5(132Sn)=0.24
5(298Pb)=0.21

8(189Sn)=0.44
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Conclusions

Incompressibility in nuclei originates from the ZPE

Concomitant exp. and theo. Indications for a soft monopole mode
Measurement of the IS L=0 in 132Sn, 210.212pp

The GMR measurement constrains Mc before Kinf

The density dep. of the EDF is critical to better constrain Kinf.

Far beyond 132Sn to grasp the isospin dep. of nuclear incompressibility



Analytical E;pys(M,)
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Determining the isospin dependence
of the incompressibility
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However the method is macroscopic
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Pairing and shell effects on the GMR

ePairing => shell effects on the GMR value
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*Necessity to measure isotopic chains, including unstable neutron-rich nuclei
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The shell effect on the GMR
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——> shell effects (MEM ?)

Pairing and shell effects not enough to explain Pb/Sn difference on K_,



Nuclear excitations
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Picture of a GMR
p(r,t) = p(r) + dp(r)Cos(wt)

pm™)

GMR

transition
density

>0

p(r) + dp(r) = p(r,0)

L ML

* GR are collective (many ph pairs
involved)
e Small amplitude vibration: p << p




Measurement of IS monopole modes

With stable nuclei With exotic nuclei
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counts/1MeV

Is the soft monopole mode detected ?
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+ G. Colo (Milano) and N. Keeley (Warsaw) for theo. predictions of the angular distributions



