Science with KoRIA




Overview

® Nuclear Structure

® Nuclear Astrophysics




Nuclear Structure
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Pairing & Superfluidity

® Pairing of fermions in neutron (or proton)
rich environment




Collective Motion

® The evolution of
collective motion in
complex nuclei

® Deformation
from spherical
nucleus

® C(Collective

. behavior of
exotic nuclei
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Neutron Skins, Halos

® Nuclei near the neutron drip line

® Model for the exotic neutron-rich
environment of neutron stars




New Elements

® Production and
Naming
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Nuclear Astrophysics

® Origin of Elements




Origin of Elements

® Formation of the elements from C to U

® Stars, novae, x-ray bursts & supernovae
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Nuclear Data

® About 15,000 possible reactions
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Explosive
Nucleosynthesis

® r-process
® rapid neutron capture

® merging binary pair of neutron stars

® neutrino powered wind in supernova
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Red Giant Stars
p-process S-process

r-process
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Other Processes

® rp-process

® rapid proton addition




Neutron Stars

A NEUTRON STAR: SURFACE and INTERIOR
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Specific Examples

® BE, lifetime, o for nuclei along r-process line
® BE, lifetime, o for nuclei along rp-process line

® C ti I th ducti f
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- potential targets ror gamma-ray astronomy
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Examples (cont.)

® p & (L capture cross sections on heavy
proton-rich nuclei up to lead

nuclea
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Fundamental Symmetries

® Search for non-zero EDM

® Evidence for CP or T symmetry violation
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- ® Enhanced effect of CP-violating interactions
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ther Applications

® Stockpile stewardship
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- ® Materials scienc

" B el A% TRy N < oy \
: . e ¥ ol ;
p < bt 38 N y R E 3 4
5 % [3 v

e vk - g A !
SoiE o5 SR anEs ;
Py T SRS N Sy MR * nly
Ny 3 2 0 R



Required Specifications

® High power linear accelerator
e 200 MeV, 400 kWV
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Summary

® Nuclear Structure

® Expand into neutron or proton rich exotic
nuclei




Summary

® Fundamental Symmetries

® New enhanced way to search for EDM
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Dream High

® Emerging field




