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Outline

* Introduction to Giant Resonances
 Importance of compression modes in nuclei
e Experimental Setup

e Results

e Summary and outlook
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Giant Resonances (GR)
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Giant Resonances (GR)
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Giant Resonances (GR)
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Nuclear Incompressibility

Incompressibility:
Measure of the resistance of matter

to uniform compression
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Why study nuclear incompressibility?

» Key input to the EoS of the nuclear matter
EoS of the nuclear matter is important for studying:
e Core collapse and supernovae explosion

e Formation of neutron star

e Collisions of heavy ions
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Why Ni?

* Incompressibility value (K, ) obtained from isotopic
chain of
Pb: 240 + 10 MeV [G. Cold et al., PRC 70, 024307 (2004)]
Sn and Cd: 210 -215 MeV

[T. Li., et al., PRC 81, 034309 (2010)]
[D. Patel., et al., Phys. Lett. B 718 (2012) 447 — 450]

e Why is there a discrepancy in K_, values between Sn/Cd
and Pb?

_ N-Z _
Ki = Ko + Kgyp A7+ K, ()% + Keow Z* A 4/3

» Need to study for a series of isotopes of a nucleus
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Primary Beam:
>8Ni at 75 MeV/u

—

Primary Target: °Be
(thickness 500 pum)

Secondary Beam:
°6Ni at 50 MeV/u

GANIL Facility

Primary target °Be

95-97% >°Ni
~ 10% pps
>6Ni (o, a’)*°Ni*
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Challenges with exotic beams:

e |ntensity of exotic beams is very low (~10*— 10° pps)

 To get reasonable yields thick target is needed

* Very low energy (~ sub MeV) recoil particle will not
come out of the thick target

=) Active target: Detection takes place at every
point of the target (Detector and target are the same)

e Good angular coverage

o Effective target thickness can be increased
without much loss of resolution

e Detection of very low energy recoil particle is possible
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Angular distribution: DWBA
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MAYA setup
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MAYA setup
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Si/Csl Telescope in MAYA
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Particle Identification in forward AE-E telescope

500

E (Csl) [MeV]

400
300
200

100

30
AE (Si) [MeV]

6th March, 2014 NUSTAR Annual Meeting, GSI | Soumya Bagchi 18



Kinematics reconstruction
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Kinematics reconstruction
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Kinematics reconstruction
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Angular Distribution
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Excitation energy of °°Ni
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Summary

e Compression modes in °°Ni are studied.

e Active target has been used to study the compression
modes.

e Preliminary results are shown.

Outlook

e Excitation energies of the compression modes will be
determined.

* Angular distributions of ISGMR and ISGDR will be studied.

 Nuclear incompressibility will be measured from the
excitation energies.
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