RAON-8: Theory



RAON-8 (0]2) 2HZEARIE

SOt XM St MY, dHY|, 449, 092, 22A, go|eh A4, 28, gole 4T (YR, 2= 2F IBS 2 0[5)
steotatistn - RE, dEA, 274, &S

‘dotatcfetn g, @122l (IBS 2 0]5)

MELhet @ Q=& 0|

QtS TSt AT

dacfstn @ AR

AT S ¢ of2ket

National Astronomical Observatory of Japan & Tokyo Univ.: T. Kajino
Beihang Univ.: M. Kusakabe

Wisconsin Univ.: B. Balantekin

Central Michigan Univ.: M. Famiano

University of Notre Dame: G. Mathews

RIKEN : H. Sagawa

Kyoto Univ.: K. Hagino

JINR, Dubna : F. Simkovic

Tokyo Science Univ.: T. Saito, T. Miyatsu

Nihon Univ.: T. Maruyama

Peking Univ.: Jie Meng



1. G SHOH 28

MFHtSH

RAON-8 (THEORY)
W

Bl
N

==
110

w|r

90 %
90 %
90%

42
(2021)



RAON-8 (THEORY) 2. &1 4-5H v

HAEHOXL  st2xt, MHI|(SACH), H. Sagawa(RIKEN), 24 H Q| CH el M 39

=g - N=Z nuclei 2| Pairing & 21t @ff = &= & 3= tensor force &
BAHAE) - Skyrme XA SUENH A FF2Z AL
ol E ol O ?.
= Two nucleon knock out reaction of{12C FRATEn
o e >~
oA 2| Tensor force 21} A - SHERSAE S Ol%c‘j S 2 2297
e | o e
x0| 20 AKX of
|soscalar palrlng = —’F— = tepSor force A+t EEXS |D'|— of =8 &7 _ i ol &=
- Pairing 01 2| deformegAnean field LS| - Skyrme S Quark Meson Coupling 2 20| M| 72
isoscalar condensatioff 15 A 2FA T 9l nuclear shape coexistence A+t
TABLE III: Ratios of the np knockout to nn And pp knockout cross sections for Ph-184 {converged points o Ph-186 (converged points
2C412C reactions. Calculated results are gifen in the last four columns in different : 'II :
deformations with/without the TF by/using the number of pairs in Fig. 1 (b) e I'i = L
calculated by Eq. (11). Experimenil data are taken from Ref. [47]. i .-‘l".r"\. ~ ] ‘H . w
) e ."l ,"’ - -‘l‘- » ’ b F—
< ad ' ot L}

, 125 2 \ A H by VAN o
w/o TF w TF w/o TF w TF o s b — : _ - . i 2 - . _ -
Ratio Energy Exp. Data Fo =03 G =03 [y =05 [y =0.5 * ) . "
_f I (eonverse] poiints

O up/T un 250 MV 47.50 / 5.33 =8.91 i

5 GeV 27.90 / 4.44 =6.28 7.8 4.5 4.0 9.7 ey

2.1 GeV  35.10 / 4.11 =B.54 -':'_ . '""~.,H Pl S

S 250MeV  47.50 / 5.88=8.09 i “
1631 41 F % ’J
1.05 GeV 27.90 / 5.30 =5.26 7.8 45 4.0 0.7 | S—

2.10 GeV  35.10 / 5.81=6.04




RAON-8 (THEORY)

HREO Xt A2F(ZALM), B A X 7| =SLH),
CHetE Y 28
GTEE - Z0|Halo HTE HO|L{X| sug ol
QAHEE) - @Po grNEaaa
- FNSSHT otA = 8
- M e d T
= £0| sl E A
- Halo nuclei Fusion Reaction &+
- Heavy Nuclei Fusion &+
3
107¢ ' ' ' ' ' N o —w=d
F R ]
- - - ____...' i
12k 15¢ + 2827, ]
E1I]1 E El
E E
Lot V) = def. ﬁ:iThp halo+ 2ch -
610" F ‘ - = = def. (***Th) + halo 3
: def. (“**Th) ]
107 L cross section of C+232Th .
F =t EXP. of 1°C+%32Th ]
L . = EXP. of *C+%%2Th ]
1'}‘2 F 1 | 1 | 1 | 1
50 55 60 65 70

PRC 2021

Ecm. (MeV)

o 21, MH 7| (=4 LH) M. Kusakabe (Beihang) 2] 2tAI= H 121 1H

. HH gD

- Neutrino-process & 2| a2t d 0| A 2| E0| sHiHtS A
Hojlztdy, 4, €= =8 HELH, Wisconsin, Nortre

Dam..)
- p-nuclei (Mo and Ru isotopes) 2| LFE2|H 7|2 &7

vp-orROCESS GCE oF Mo anp Ru 9
2 - 2
Total . Todal
L with HMe * with HMe
Total _dl

- + Total
it == wio HNe
s |
f -

Yt ,-’ _ ytwp s
with HNa y with Hie /'/
___ ¥+up 7 ___ ¥+up g
-2 wio HNe -2 wit HNe fl/
= = SPrOcess [ == SpOLess g
------ r-process | ( ) e r-DROOEES | (b)
-3 L a —3 i
-4 3 =2 -1 a 1 —d 3 =2 -1 a 1
[FelH] [Fe/H]

Figure 3. Elomental abundance svolution of {a)Mo and (b)Ru. Thin lines show each process contribution. Thick lines are the

Apl 2021



Occupation probability

RAON-8 (THEORY)

1. Tensor force effects in Nuclear Struc
: Ground states and GT excited state
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3. Dynamical Screening and Strong Magnetic Field
in thermal nuclear reactions in cosmos plasma enviorenment
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Direct Evidences of Tensor Force in Nuclear
Structure and Nuclear Reactions in RAON and ...



¢ How does the tensor force work ?

A (0, -1)(0;-T)
S;,=3 )

— (61 0,) = —25%(1 — 3c0s%0) ~Y,o S, =0 forS=0

contribute only to S=1 states.
Spin of each nucleon 4 is parallel, because the

total spin must be S=1

The potential has the following dependence on
the angle 0 with respect to the total spin S.
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¢ Pairing matrix elements(PMEs) by G-matrix
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 #of nn & pp pairs are rarely by the TF, while that of np pairs changes at certain deformation.
* TFincreases (decreases) the PMEs of the T=0 np channel by its attractive (repulsive) property around £,~0.5 (0.3)
 TFis sensitive on the deformation and may break the IV dominance of the np pairing.
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4.6% of GT-SR
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Fig. 1 a **Ca(*He, 1)*®Sc [32] and b**Ca(*He, 1)**Sc [16] spectra
taken at an intermediate incident energy of 140 MeV/nucleon and 0°.
The vertical scales of a and b are so normalized that the heights of GT
peaks (and [AS peaks) are proportional to their B(GT) [B(F)] values.
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%+ particle-hole interaction
IV-pairing : repulsive
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The GT sum-rule (GT-SR) suggests that the total GT strength is four
times larger in 48G¢ than in *2Sc. In *8Sc, the broad GT-resonance (GTR)
structure spreading in the £, ~ 5 — 14 MeV region carries the main
part of the GT-SR strength, while the B(GT) = 1.1 of the sharp 2.517
MeV state is only 4.6% of the GT-SR. In *2Sc, however, 0.611 MeV,

JT = ]T LeSGT state carries 36% of the GT-SR and == 80% of the
observed GT strength [16]
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Probing Neutron-Proton Correlations
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Fragmentation of carbon ions at 250 MeV /nucleon

J. M. Kidd
Naval Research Laboratory, Washington, D.C. 20375

P. J. Lindstrom
Lawrence Berkeley Laboratory, Berkeley, California 94720

H. . Crawford
University of California, Berkeley, California 94720

G. Woods
Naval Research Laboratory, Orlando, Florida 32856
{Received 8§ May 1987)

The single particle inclusive reactions '*C 4+ '"C—x + anything (3 < Z < 6) have been studied at
250 MeV /nucleon at nine production angles from 0° to 4°. Production cross sections for most iso-
topes (Z > 2) were determined. The longitudinal and transverse momentum distributions were con-
structed. The results at this energy are compared to the data at other energies and to the model of
Friedman. It appears that, after the Coulomb effects are separated, there is very little energy depen-
dence in the fragmentation process.

TABLE V1. Carbon-data cross sections.

imb)
250 MeV/nucleon 1.05 GeV/nucleon® 2.1 GeV/nucleon® Friedman”

SLi 26.35+2.1 27.10+2.20 10.00+2.40 19.6
"Li > 17.19+1.3 21.50+1.10 21.50+1.10 14.2
fLi = 1.33+0.34 2.4010.18 2.1940,15 2.5
"Be 22.64+1.49 18.60+0.90 18.40+0.90 13.3
“Be 10.44+0.85 10.70+0.50 10.60+0.50 13.8
'Be 5.88+9.70 5.30+0.30 5.81+£0.29 7.1
'Be 0.36+0.26

‘B <3.21+0.59 1.4340.10 1.72+0.13 2.1
g 47.501£2.42 27.9042.20 35.10+3.40 22.1
"B 65.611£2.55 48.60+2.40 53.80£2.70 42.2
g <0.49+0.67 0.10+0.01 0.104+0.01

e 5.33+0.81 4.44+0.24 4.11+0.22 6.1
e 55.97+4.06 44.70+2.80 46.50+2.30 41.3

—

"Reference 4,
"Reference 10.




HA, KIM, CHEOUN, AND SAGAWA PHYSICAL REVIEW C 104, 034306 (2021)

TABLE III. Ratios of the np knockout to an and pp knockout cross sections for '*C + '*C reactions. Calculated results are given in the last
four columns in different deformations with and without the TF (denoted as with TF and without TF) by using the number of pairs in Fig. 1(b)

calculated by Eq. (11). Experimental data are taken from Ref. [47].

Without TF With TF Without TF With TF
Ratio Energy Exp. data pr =103 =03 fr =0.5 fr =105
T ap/ T 250 MeV 47.50/533 =891
1.05 GeV 27.90/4.44 = 6.28 7.8 4.5 4.0 9.7
2.1 GeV 35.10/4.11 =854
T_np/T_pp 250 MeV 47.50/5.88 = 8.09
1.05 GeV 27.90/5.30 =5.26 7.8 4.5 4.0 9.7

2.10 GeV 35.10/5.81 = 6.04
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* Chiral quark-meson coupling models for finite nuclei and their (e,e'p) reactions

Soonchul Choi, Tsuyoshi Miyatsu, Youngshin Kwon, Kyungsik Kim, Myung-Ki Cheoun, Koichi Saito
Phys.Rev. C 104 (2021) 014322

*Analyses of quasielastic scattering data for the 1Be + 1°Au system

Kyoungsu Heo, Myung-Ki Cheoun, W. Y. So, Ki-Seok Choi, K. S. Kim
J.Korean Phys.Soc. 79 (2021) 5-11

*Shell evolution of kinetic, potential and binding energies of N=Z nuclei in s-d shell in a deformed Woods-Saxon potential with the pairing
correlation energies

Eunja Ha, Seonghyun Kim, Myung-Ki Cheoun
J.Korean Phys.Soc. 78 (2021) 761-769

*Fusion reaction of a weakly bound nucleus with a deformed target

Ki-Seok Choi, K. S. Kim, Myung-Ki Cheoun, W. Y. So, and K. Hagino
Phys.Rev. C 103 (2021) 034611

*Constraints on Nuclear Saturation Properties from Terrestrial Experiments and Astrophysical Observations of Neutron Stars

Soonchul Choi, Tsuyoshi Miyatsu, Myung-Ki Cheoun, and Koichi Saito
Astrophys.J. 909 (2021) 156

*Electromagnetic transitions of the singly charmed baryons with spin 3/2

June-Young Kim, Hyun-Chul Kim, Ghil-Seok Yang, Makoto Oka
arXiv:2101.10653 [hep-ph]
Phys.Rev. D 103 (2021) 074025

*Big Bang nucleosynthesis in a weakly non-ideal plasma

Dukjae Jang, Youngshin Kwon, Kyujin Kwak, and Myung-Ki Cheoun
arXiv:1812.09472 [astro-ph]
A&A 650 (2021) A121
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