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Prediction of a neutron star

• May 1932, James Chadwick discovered a 
new uncharged particle, which he called 
the neutron.
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Prediction of a neutron star



First calculation of neutron star models



• Nov. 1967, S. J. Bell (Cambridge) and A. Hewish

~ 30 years later..   Discovery of pulsars



~ 30 years later.. Discovery of pulsars

• Nov. 1967, S. J. Bell (Cambridge) and A. Hewish



~7 years later .. Binary Pulsar PSR 1913+16



In 1988, a neutron star became a layman’s term!

We’ve replaced their 
usual ball with one made 
from the core material 
of a neutron star.



~30 years later .. LIGO

A new era of multi-messenger 
astronomy and astrophysics!

Revolution!

Really an exciting time for 
astronomy, astrophysics, nuclear 
physics, & particle physics, etc



Hyperon puzzle

NNN interactions at high densities 

Hyperon interactions 

Symmetry energy

Superfluidity and Superconductivity

Nuclear matter vs quark matter

Fully 3-D calculations & internal structures 

Thermal evolution and cooling

Tidal deformation 

Magnetar and decay of magnetic fields

and many others .. 

Problems discussed .. 



Laboratory probes of the nuclear matter EOS 
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RAON: Rare Isotope accelerator complex for ON-line experiment

Low energy 
experimental hall B

Low energy 
experimental hall A

ISOL facility

SCL3

SCL2

SCL1

High energy 
experimental hall A

High energy 
experimental hall B

 high intensity RI beams by ISOL and IF
ISOL: direct fission of 238U by 70 MeV proton
IF: 200 MeV/u 238U (intensity: 8.3 pμA)

 high quality neutron-rich beams
e.g., 132Sn with up to 250 MeV/u, up to 109 particles per second

 More exotic RI beam production by combination of ISOL and IF (ISOLIF)

IF facility

Spallation room for 
future extension

○ Project period : 2011.12 - 2021.12

○ Total Budget : ~$ 1.43 B  (Facilities ~ $ 0.46 B, Bldgs & Utilities ~ $ 0.97 B)

Slide of Y. K. Kwon
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LAMPS (Large Acceptance Multi-Purpose Spectrometer)

• Beam Energy: up to 250 MeV/u

• Solenoid Spectrometer

- Max. 1T solenoid magnet

- TPC (~ 3 sr acceptance, 

- charged particle tracking)

- Scintillation counter (trigger & ToF)

• Neutron Wall (neutron tracking)



Oct. 2018
Area ~ 1M m2



Sep. 2019
Area ~ 1M m2



Installation of the First Superconducting 
Cavites and Cryomodules



See you in China in 2021


