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Nuclear Matter EOS - Rescarch Background -

Nuclear Matter Equation of State (EOS)

Relationship between energy per nucleon and degrees of freedom
(e.g., number density, asymmetry).

Leads to elucidation of the properties of neutron stars,

astrophysical phenomena, nucleosynthesis, and etc...

EOS studies in Nuclear Experiments

|
E(p,a) =€)+ Ja* + 5 [K(‘)x’ + Iffoaz] )_6(2)---

Nuclear Incompressibility (Isospin-dependent term)

Nuclear experiments determine each coefficient from nuclear

structure and reaction (J, Ky, K;'...).

Relationship between the radius and mass of a neutron star
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Precise & accurate measurement of K- is critical for EOS determination



& IS GMR - Research Background -
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Previous Studies - Research Background -

Nuclides for which ISGMR has been measured up to now
Umesh Garg, “Isoscalar Giant Resonances: Experimental Studies”, Handbook of Nuclear Physics (2020)

K:research based on droplet model:

100
Sn and Cd 1sotope 1.i(2010), Patel(2012) etc. . T E componant
O ISGMR of *>4Sm
K. = —550 %= 100 MeV Lictai2010 TR N N R R 3 A
N ;
- Limitation of measurable range (stable nuctei)
- Assumptions of surface effects A col| sl S ey N
3 Oal\?_z)/A 0.16
5
Challenge In K: studies through ISGMR Z
- Deformation Effect : Sm 1SOtOPE 1t10h(2003) ete. .. 5 _
o o o °eq1° | | | l o nnE gnn : l E )
= What 1s the nuclear lncompreSSIblhty _.1:_._._._:[._._._._._._.1:_... a8 b ._._._._._._._._._._._._._:[_._._._._._._.___._._. g |
when spectrum splits into 2 components? 2ol 1L e o | N T ias
- Softness : Mo isotope Howard(2020) etc.. | .
}_._D.EEED.D SEEEE- _.:_ ....... _: ......................... : ___________________________________ lr ______________________ ) Le'tte-rs 5 8c07 ,(2050; 13?608
= EXxisting interactions fail ) I S A — S — S #0050 zr o o Mo Mo Mo |
to fully explain the observations. 0 20 40 60 80 100 120 140 160

Neutron Number N

Understanding nuclear matter incompressibility requires
systematic measurements of ISGMR including unstable nuclei
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CNS Active TargEt (CAT-M) - Experiment -

Developed Active Target CAT-M for ISGMR measurements 1n unstable nuclei

(Active Target: A device where the reaction target itself functions as a detector)
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et CAT-M that can be irradiated with high-intensity
heavy ion beams, has been developed




Experimental setup - experiment -




MDA & Double Differential Cross Section - result -




Strength Function of ISGMR 1n 36K - result -
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Derivation of Incompressibility using N=50 Isotones - resuit -



ISGMR Measurements of 104-108§n 1s0topes - Future Plan -
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Umesh Garg, “Isoscalar Giant Resonances: Experimental
Studies”, Handbook of Nuclear Physics (2020)
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Summary
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