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animations courtesy M. Itoh and T. Aumann  

Selectivity of probes: (α,α’), (p,p’), (γ,γ’), (e,e’) 



0 5 10 15

1

10

100

d 
  /

d 
   

 (m
b/

sr
)

L = 0
L = 1
L = 2
L = 3

!C.M.

"
#

Cd at 15.5 MeV112

(α,α’) at 400 MeV 



“Halos” and “Wings” 



 240 MeV (α,α’)  [Texas A & M ] 





112Sn 
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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 
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112-124Sn 





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) 
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Kτ = -370 ± 120 MeV 



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

Kτ = Kτ,v + Kτ,s A-1/3 
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Towards very neutron-rich nuclei 
 

  Kτ	


	


  Kcore and Kskin  

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

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

 First experiments performed at   
    GANIL 

    56Ni + 2H, 68Ni + 4He 
 with active target MAYA 
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C. Monrozeau et al., Phys. Rev. Lett. 100, 042501 (2008) 

56Ni (d, d’) 

MAYA @ GANIL 
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Why are tins so “Fluffy”? 



V. Tselyaev et al.,  
Phys. Rev. C 79, 034309 (2009) 

Self-consistent HF+BCS with  
T5 Skyrme Interaction;  
K∞ = 202 MeV 



K∞ ~ 230 MeV; Kτ = -532 MeV 

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



Jun Li et al., Phys. Rev. C 78, 064304 (2008) 

SkM* (K∞ ~ 215 MeV) 



E. Khan, Phys. Rev. C 80, 011307 & 053702 (2009) 





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





E. Khan, Phys. Rev. C 80, 053702 (2009) 
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   From compressional-mode giant resonances, 
     we have an “experimental” value for K∞= 240 ± 20 MeV. 
 
   From GMR in the Sn and Cd isotopes, we get 
     an “experimental” value for Kτ = -550 ± 100 MeV. 
 
   The combination of these two values provides a  
      constraint on the standard interactions used in EOS 
      and nuclear structure calculations. 
 
   Pairing effects (“superfluidity”) are critical in our 
     understanding of GMR’s in “off-shell” nuclei. 
 
   Mutually-Enhanced-Magicity (MEM) was suggested as 
      one explanation. Doesn’t appear to hold. 
 
   “Why are Tin nuclei so “fluffy”? OR 

What is “missing in theory ??? 
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The Question Kitten 




