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Introduction

o =Garcilazo 5 1% QNN =(RREEDF R Z 1T - 72
e H. Garcilazo, and A. Valcarce, Phys. Rev. C 99, 014001 (2019).
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Motivation

o QdIZDWVWTHEENRARIIZ T VNI MZi>TWD
. ;s/v/v FHEAEH OIS D#E N A QNN O FET )L ¥ —
BT LR D B
o Malfliet-Tjon potential(Garcilazo 2MEFH L 72 % D)
e J. L. Friar et al. Phys. Rev. C 42, 1838 (1990).
e Minnesota potential
e D. R. Thompson et al. Nucl. Phys. A 286, 53 (1977).
e AV8 potential
e B.S. Pudliner et al. Phys. Rev. C 56, 1720 (1997).



Method

Gaussian Expansion Method

Schrodinger equation

[TJF Vin(n) + VEa(r) + Vin(rs) — E] Vmrr, =0

R, r R;
.“' ) (ML)
c=2 c:33

E. Hiyama et al. Progress in Particle and Nuclear Physics Volume 51, 223 (2003).




Method

Vom, 1T, = q’(ﬁwz,lr)rz(rl» R1)+¢57\A:,2})Tz(f2, R2)+¢57\A:,3r)rz(f3, R3)

q)Si\ZI,TTZ(rCa RC) =
Z AEIC) [[[Xsl & Xs2]S Y XS3]Z ® [¢r§clc(rc) ® WIC\;ICLC(RC)]/\] M [[771’1 & 771’2] T ® 7)t3]TTZ

(a = {s1,%,53,5, %, ncley, NeLe, A, UM £y, to, 83, T/, TT, })
where
BGm(r) = 0G(r) Yim(P), 3S(r) = Nyr'e™ ™" (=1~ Nmax)
Uim(R) = ¥R (R)Yim(R),  ¥fi(R) = NuRe ™R (N =1= Npy)

1 (n=1— npmax)

Mw=1/Ry  Ry=RA"' (N=1- Npa)

Vp=1/r? r,=na""
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Method

According to Rayleigh-Ritz variational principle

H-EN AY =o0
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NN interactions T=1 S=0
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NN interactions T=0 S=1

Potential [MeV]

150

100

50

-100

-150

T
AV8 Central TOS1 ——
Malf Central TOS1 ——
Minnesota TOS1 4

r [fm]



Eigenenergy (Q2nn & Qpp J™ =3/27)
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Eigenenergy (Q2d J™ =5/2%)
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Root mean square radius (2nn)

System Target Malf  Minne
Qn V(r?) 4.11
Qnn  \(r2),\/(r3) | 439 4.62

(R2),\/(R3) | 430 455
V(Z) 542 576
V(R2) 3.46  3.61
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Root mean square radius (2nn)

System Target Malf Minne
Qn V(r?) 4.11
Qnn  \(r2),\/(r3) | 439 4.62

VI(R?),\/(R2) | 430 455
V(Z) 542 576
V(R3) 3.46  3.61

Table 1: Root mean square radius [fm]

411 fm

4.39 fm

5.24 fm 16



Root mean square radius (Q2pp)

System Target Malf Minne
Qp V(r?) 3.47
Qpp  {(r2),\/ () | 408 4.29

VIR, \/(R2) | 404 426
V() 513 5.44
V(R3) 318 331

Table 2: Root mean square radius [fm]

3.47 fm

4.04 fm

a 5.13 fm G
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Root mean square radius (2d)

System Target Malf Minne
Qd V), /() | 1L.74 168
(R2),\/(R3) | 1.64 157

V) 1.99  1.90

(R2) 1.43 1.39

Table 3: Root mean square radius [fm]

1.74 fm

w0

l 3.98 fm .
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Summary

o Gaussian Expansion Method % F\ T, QNN ={kkiiE %
AR LU

o 3DDHRRD NN HEMEHZHAWTEHEL
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QN interaction
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QN interaction

The plots are fitted by

VQN(f) = b1 e_b”

2

+ b3(]. - eb4’2) (
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QN interaction

Potential [MeV]
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Density distribution ((0)5/27Qd and (0)1"deuteron)

0.6

L (0)5/2%Qd(r (c=3)) ——
(0)1*deuteron

Probability density




Density distribution ((1)3/27Qnn and (1/2)2%Qn)
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Density distribution ((1)3/27Qnn and (1/2)2%Qn)
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Binding energy

Parameter set

p1 p2 b3 2

(I)JP  System

Binding energy [MeV]

Garcilazo (1/2)2F  QOn

Ours  (1/2)2F On

Difference (0.00) (0 00) 0. 07(0 00) 0. 00(0.00)
Garcilazo (1/2)2%  Qp [2.19(2.42) 2.30(2.53) 2.19(2.34) 2.28(2.51)
Ours  (1/2)2F  Qp |2.16(2.42) 2.26(2.54) 2.08(2.35) 2.25(2.52)

Difference 0.03(0.00) 0.04(0.01) 0.11(0.01) 0.03(0.01)
Malfliet-Tjon potential

Garcilazo (1)3/2%  Qnn [2.25(2.60) 2.35(2.72) 2.14(2.50) 2.34(2.71)
Ours  (1)3/2F Qnn |2.30(2.67) 2.41(2.79) 2.20(2.57) 2.40(2.77)
Difference 0.05(0.07) 0.06(0.07) '0'0'6'('0'0'7')' 10.06(0.06)
Garcilazo (1)3/2%  Qpp [2.91(3.30) 3.04(3.43) 2.81(3.20) 3.02(3.41)
Ours  (1)3/2% Qpp [3.30(3.71) 3.44(3.86) 3.20(3.62) 3.41(3.83)
Difference 0.39(0.41) 0.40(0.43) 0.39(0.42) 0.39(0.42)
Garcilazo (0)5/2F  Qd  [20.9(22.0) 21.3(22.4) 20.7(21.8) 21.2(22.3)
Ours  (0)5/2F  Qd |21.5(22.6) 22.0(23.1) 21.4(22.5) 21.8(22.9)
Difference [ 06(0.6) 0.7(0.7) 0.7(00.7)  0.6(0.6)

(We newly incorporated different NN int. from previous research.)

Minnesota potential

Ours  (1)3/2F Qnn
Ours  (1)3/2%  Qpp
Ours  (0)5/2F Qd

2.15(2.50) 2.26(2.62) 2.05(2.40) 2.25(2.60)
3.14(3.53) 3.27(3.67) 3.04(3.43) 3.25(3.64)
22.8(24.0) 23.3(24.5) 22.7(23.9) 23.1(24.3)

AV8 potential

Ours  (1)3/2% Qnn
Ours  (1)3/2%  Qpp

2.35(2.76) 2.47(2.88) 2.25(2.65) 2.45(2.87)
3.37(3.82) 3.50(3.97) 3.27(3.72) 3.48(3.94)
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