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Rare Isotopes and Theoretical Physics
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With the advent of the next-generation rare isotope beam fa-
cility at the Rare Isotope Science Project (RISP), the study
of rare earth isotopes has become an indispensable compo-
nent of contemporary nuclear physics. In this article, we sum-
marize some of the theoretical activities for rare-isotope-beam

experiments at the RISP.
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Fig. 1. The conceptual structure of nucleus and sub-particles : nucleus
consists of protons and neutrons, which are composed of quark (u,d).
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Fig. 3. Density distribution of 2°®Pb calculated by the functional theory.
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Fig. 4. Ground state energy of °Li using (a) N3LO-SRG and (b)
N3LO-SRG-PET (Daejeon16). Solid lines represent calculation values
and dot lines are the results of extrapolation. Black dash line is the
measured value of -31.995 MeV.
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Fig. 5. Nuclear reaction process from two nucleus collision to super
heavy nucleus formation.
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Fig. 6. Evaporation residue cross sections for 2°Th synthesis.

A8 (capture) W3] dojdth 33 whE F #A Hab AL
e ohte] AIARIDNS)E ofFH o]f FEIMEY(quasi-fis-
sion) ¥HS(I) YAE AXAY shte] Adgt SH(mononu-
cleus) 02 ZIPL]ojM W AEH(fast fission)(l) 3> g
g SR Zslitt sgets B9l FE /3 FH(compound
nucleus) e e THHIV)S B3l SAGHAULE

(e}
WS ol ke HBE FYA 52 UEURL gk

7t #5o] FEHE MEL SASTAYA /97K A 2}
& AEEoldskE o] § o]F B9 Hxoln o|F Bt
o AE717} BHSHA] Xohs o|EF o R ARKeE ErjEht AlA|
AN FPok= Edlde AR dAXA & ¢ ok dE
E9 R0l ) FE Fol oF 20-30 fm/c(ef 10%F) B¢
YR g ek 28 Ak 2 EEE 7] SEH] A
deld], olefet HE B ofy] 7K M2 ' 94
o] Yepd 4= glot AE7Id| E2lelr] Aol Algtzict o€
el dojuts E8F g2 AE7oM SRS Eelds o
TS o]8sto] Ao RA Hog FAE 4 ok 1
g7 wo] 7lEtke ¥ FES HolErh
a4 Aol A 7 391 QMD(quantum molec-
ular dynamics) =2 AR5} “Ca W& '*'Ta EA ol SHx}
g 140 MeV oUx]|2 FEE wE Algdolddt ZAxjolrt.

2
[o

il

ol&

ol

rlo ng_', o
op

[0}
e
)

2 E

R27IR] Folere7|A8TSAIR U] o]2 o §g
ofsl Sohagc

C]

28 =283 Mo|E OCTOBER 2015

r

Yo BN 52 Y ¥ 5 4y YA 52l YES St YYE ¢ Fo| ohdst

®-g- ’,»'.0 ..

o «

Fig. 7. Formation of a new nucleus by collision (left) and stabiliza-
tion process (right).
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Fig. 8. Collision simulation of “°Ca beam to '"®'Ta target with 140
MeV/u.
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