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Nuclear Incompressibility



The Isoscalar Giant Monopole Resonance

The energy of ISGMR may be directly related to 
the nuclear incompressibility 

animation courtesy T. Aumann
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This number is consistent with both GMR and ISGDR 
data and with non-relativistic and relativistic calculations 

From GMR data on 208Pb and 90Zr
K∞ = 240 ± 20 MeV



Effect of deformation on ISGMR
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Well understood 
in terms of 
K=0 mixing of 
ISGMR and ISGQR
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Why are tins so “Fluffy”?
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Self-consistent HF+BCS with 
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K∞ = 202 MeV



K∞ ~ 230 MeV; Kt = -532 MeV

J. Piekarewicz and M. Centelles, Phys. Rev. C 79, 054311 (2009)





D. Lunney et al., Rev. Mod. Phys. 75, 1021 (2003)



E. Khan, Phys. Rev. C 80, 053702 (2009)



10 20 30 40
E  (MeV)

0

2000

4000

6000

8000

C
ou

nt
s

204Pb
206Pb
208Pb

0 spectra

x

0



208Pb

206Pb

204Pb
13.8 ± 0.1 MeV

13.8 ± 0.1 MeV

13.7 ± 0.1 MeV

D. Patel et al., Phys. Lett. B, 726, 178 (2013)



K.B. Howard et al., Phys. Lett. B 807,  135608 (2020)



J. Button et al., Phys. Rev. C 96,  054330 (2017)



K.B. Howard et al., Phys. Lett. B 801,  135185 (2020)



u We have investigated “structure effects” on the ISGMR  
(the “breathing mode”) : deformation, open-shell nuclei, 
direct shell structure effects, via inelastic scattering of   
386-MeV a particles at extremely forward angles  
(including 0o).

u In deformed nuclei, the ISGMR shows a splitting of 
strength into two components. This splitting is attributed
to coupling with the K=0 component of the ISGQR. 

u In the Cd and Sn isotopes, the ISGMR energy is 
significantly lower than that expected from the 
accepted value of K∞. As of now, there is no 
satisfactory theoretical explanation of this 
“fuzziness” of open-shell nuclei. This effect appears to     
start manifesting in Mo nuclei even.

u The ISGMR response of 90,92Zr and 92Mo is practically
identical, in contrast with a recent report claiming     
significant shell structure contribution to nuclear
incompressibility.
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Grazie! 



The Question Kitten


