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NUCLEAR INCOMPRESSIBILITY IN NUCLEAR
ASTROPHYSICS

Nuclear Incompressibility
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K, =Ky, 1+cA")+K (N-Z)Y/A) +K. , Z° A

Asymmetry term: K = Radius of Neutron star
K = Equilibrium condition of the neutron star
K,= Curvature of EoS



NEUTRON STAR

»Fuel cycle stops
» Electron capture process proceeds
syl > Gravitational pressure > Radiation
sl bressure
» Star collapses

»Shock waves

» Supernova explosion

» Spinning Neutron star

(Radius determined by compressibility)

hitp :/www . astro.umd .edu/~miller/nstar.html
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MOTIVATION

The experimental study of GMR in Sn isotopes — The GMR
centroids are consistently lower than the theoretically
predicted value obtained by both relativistic and non-

relativistic considerations
T.Li, et al., Phys. Rev. Let. 99.162503 (2007)

Same calculations predict very well the observed GMR
centroids for *°Zr and 2°8Pb

This raised a question — Why are Sn isotopes so soft?

To confirm the results on Sn isotopes, another series of
isotopes in the same mass region were studied viz. Cd isotopes



EXPERIMENTAL SPECIFICATIONS

400 MeV a - beam — 100MeV/A

2nA beam current

Cd isotopes: 1%°Cd, "°Cd, '2Cd, *Cd, 1°Cd
Resolution: 120 keV

Angular range for elastic measurements:
24°to22°

Angular range for the inelastic measurements:
0°t09.8°



EXPERIMENTAL SETUP

Focal Plane

Detector collimator

Faraday Cup

Setting for measurement
at 0.5-1.5 degrees




BACKGROUND SUBTRACTION
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EXCITATION SPECTRA AT 0.6°
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ELASTIC ANALYSIS OF 116CD
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do/(dQdE) (mb/sr/MeV)

Angular distribution of various multipoles for ' Cd
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LL=0 STRENGTH SPECTRA
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Target

1OGCd
10
1204
14
160

Ecmr
(MeV)

16.4+0.1
16.1+0.1
15.8+0.1
15.5+0.1
15.4+0.1

RESULTS

4.4+0.5
4.1+0.6
4.9+ 0.7
5.0+0.6
5.0+0.4

m,/m,

16.7+0.1
16.3+0.1
16.2+0.1
16.1+0.1
15.9+0.1

17.2+0.3
16.9+0.3
16.8+0.2
16.7+0.4
16.6+£0.3

(my/ 1111)1/2 (m,/ m_1)1/2

16.5+£0.2
16.1+0.2
16.0+0.2
15.8+0.2

15.7+0.2




MOMENT RATIO
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ASYMMETRY TERM IN

NUCLEAR INCOMPRESSIBILITY

K- K

A

Coul

Z2ZAB=K (1+CAR)+K ((N-Z)/AY
(0} T

K X K(.'-nul ZEA- v

160

150

148

K_= -480 + 100 MeV

08

0.1




SUMMARY

Present Cd data: K. =-480 £100 MeV
Sn data: K. =-550 +£100 MeV

Improvement in the theoretical considerations
required

Thank You!!
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