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From K, to K,

Build Energy Functionals E(p)

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._,.



From GMR data on 298Pb and 2°Zr
K., =240 = 20 MeV

This number is consistent with both GMR and ISGDR
data and with non-relativistic and relativistic calculations



We know K4 from Egumz:

KA

m{r®)

Eom=n

In an approximate way, K4 may be expressed as:

Ka ~ Keo (1 + cA13) + K, ((N - 2)/A)? + Kcow Z2A4/3

c~ -1

Kcouris, basically, model independent

K. 7

T

Measurements over a series of isotopes gives K,
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Ka ~ Kol (1 + cA™?) + K. ((N - 2)/A)* + Keou Z°A™"°
Ka = Koou Z2A™? ~ Ko (1 + cA™®) + K, ((N - Z)/AY?

~ Constant + K. (N - Z)/A)?

We use K¢,y = - 5.2 MeV (from Sagawa)
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The difference of incompressibility K = K, — K,-44, @s a function of 6 =
(N-Z)/A . Experimental data are determined by using the excitation
energies of ISGMR.

K,=-500 £ 50 MeV
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K. = -500+125 MeV/
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M. Centelles et al., Phys. Rev. Lett. 102, 122502 (2009)



Isospin transport ratio R;
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Conservative Conclusions:

32(p/p,)" <E, ()= 32(p/p,)"
K, (p,) ~ -500+ 50 MeV

for p <1.2p,
K.=-370 + 120 MeV
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FIG. 3. Upper panels: Ratio of PDR to GDR strength for '*°-132Sn
versus the symmetry-energy parameter a4 as resulting from RQRPA
calculations (solid lines). The dot-dashed and dashed lines indicate
the experimental PDR/GDR strength ratios with their errors and the
range of a4 values deduced from them. Bottom panels: Neutron-skin
thickness R, — R, versus as from RQRPA calculations. The dot-
dashed and dashed lines indicate the average a4 value and its errors
and the neutron-skin thicknesses deduced from it.

A. Klimkiewicz et al., Phys. Rev. C 76, 051603 (R) (2007)



E(p,a)= E(p,0) + Sa(p)a” + - - - (1)

with the symmetry energy term S, parametrized by

p
Sx(p) =as+—=(p— po) +---, (2)

o
where p, denotes the saturation density. Evidently, a4 is
equivalent to the symmetry energy in pure neutron matter
and p, to the symmetry energy pressure, both at saturation



Towards very neutron-rich nuclei

L/
% K

< K. and K

core skin

“soft GMR” akin to pigmy GDR’s.

** Need inverse reactions
°H, “He, or SLi targets
beams of 35-100 MeV/A
** First experiment performed at
GANIL

%6Nj + 2H, with active target MAYA
also, more recently, 68Ni + 2H, “He

“ At RIKEN/FRIB with TPC/Helios-like
spectrometer
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C. Monrozeau et al., Phys. Rev. Lett. 100, 042501 (2008)







The Question Kitten
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