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H. P. Morsch et al.. Phys. Rev, Lett. 45, 337 (1980) 
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From KA to K∞ 
   
Build Energy Functionals E(ρ) 
               Each such parameter set is characterized 

  by a K∞ 
Obtain GMR strength distributions in a self-
consistent RPA calculation 

 The K∞ value associated with the functional 
 that best characterizes the observed GMR 
 distributions is the “correct” K∞. 

 
 



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 
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!
We!know!KA#from!EGMR:!
!

!
!
!

In!an!approximate!way,!KA!may!be!expressed!as:!
!

KA!~!K∞!(1!+!cA<1/3)!+!Kτ#((N#–#Z)/A)2!+!KCoul#Z2A<4/3!
!

!

c#~!−1!
!

KCoul!is,!basically,!model!independent!
!
!

Kτ  ?? 
 

Measurements!over!a!series!of!isotopes!gives!Kτ  
 
 

Kτ  is!critical!in!our!understanding!the!properties!of!
neutron!stars!

!
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112-124Sn 



D. Patel  et al.. Phys. Lett. B 718, 447 (2012) 



106-116Cd 

Kτ = -555 ± 75 MeV 



The difference of incompressibility K = KA ! KA=112 as a function of ! = 

(N!Z)/A . Experimental data are determined by using the excitation 
energies of ISGMR. 

H. Sagawa, et al. 

PRC 76, 034327(2007)  

Kτ = -500 ± 50 MeV  



Kτ = -500 +125 MeV 
-100 

M. Centelles et al., Phys. Rev. Lett. 102, 122502 (2009) 



Kτ = Kτ,v + Kτ,s A-1/3 

Data from H. Sagawa et al., Phys. Rev. C 76, 034327 (2007) 



Towards very neutron-rich nuclei 
 

v  Kτ

v  Kcore and Kskin  
  

     “soft GMR” akin to pigmy GDR’s. 
 
v  Need inverse reactions 

 2H, 4He, or 6Li targets 
 beams of 35-100 MeV/A 

 
v First experiments performed at   
    GANIL and at RIKEN 

    56Ni + 2H, 68Ni + 4He, 132Sn + 2H 
 with active targets 



The aim of the proposed experiment is to determine ISGMR strength distribution
in doubly-magic 132Sn and to obtain KA for the most neutron-rich (N-Z=32) system
measured so far. Tin isotope chain is a flagship in the ISGMR studies and asymmetry-
dependence for the stable tin isotopes have been determined at RCNP as shown in Fig.
1. We can extend the study to more neutron-rich system at RIBF. To achieve the goal,
we have developed an active taget system, CNS Active Target, that can cover wider
kinematical ranges than existing active targets. This is the first experiment with the CNS
Active target which has been already commissioned with medium-energy heavy-ion beams
at HIMAC. Also, this will be the first full-fledged measurement of the ISGMR strength
at the RIBF.
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Figure 1: Systematics of KA in the tin isotopes along with a quadratic fit to extract Kτ .
Open circles show the experimental data taken at RCNP by Li et al. [1]. New data point
at (N-Z)/A∼0.24 will be added via the measurement in this proposal.
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D. Patel  et al.. Phys. Lett. B 735, 387 (2014) 
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C. Monrozeau et al., Phys. Rev. Lett. 100, 042501 (2008) 

56Ni (d, d’) 

MAYA @ GANIL 



132Sn + 2H 
100 MeV/A 
>50 kHz 132Sn 
 







u   From compressional-mode giant resonances, 
     we have an “experimental” value for K∞= 240 ± 20 MeV. 
 
u   From GMR in the Sn and Cd isotopes, we get 
     an “experimental” value for Kτ = -550 ± 100 MeV. 
 
u   The combination of these two values provides a  
      constraint on the standard interactions used in EOS 
      and nuclear structure calculations. 
 
u   To further constrain the value of Kτ, we are doing 
      measurements with radioactive ion beams, now     
      feasible using “active” targets. Wait ~1 year for    
      RIKEN results! 
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The Question Kitten 






