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lkeda diagram (1968)
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4a extended THSR wave function eTHSR: Y. F, PRC 97, 021304(R)(2018)
X,¥V,Z 2

Cl)a(ﬁ, b) — exp <_2 z b2 :k2ﬁ£> ¢0£(b)
k

D550 " (B1, B2 b) = Wi A{D o (B1, b)) Do (B1, D) P (B1,b) P (B2, b)}

(B1 = P : original THSR(Tohsaki-Horiuchi-Schuck-Ropke))
A. Tohsaki+ PRL 87, 192501(20017)

Y.: Total center-of-mass w.f. to be eliminated

Internal w.f. of a particle
b=1.44 fm: fixed b

—

G (D) =



4a extended THSR wave function eTHSR: Y. £, PRC 97, 021304(R)(2018)

X,¥V,Z

2
q)oc(ﬁr b) — exp <_2 z b2 :k2ﬁ£> ¢a(b)
k

D550 " (B1, B2 b) = Wi A{D o (B1, b)) Do (B1, D) P (B1,b) P (B2, b)}

(B1 = P : original THSR(Tohsaki-Horiuchi-Schuck-Ropke))
A. Tohsaki+ PRL 87, 192501(20017)

Y.: Total center-of-mass w.f. to be eliminated

Hill-Wheeler eq. or GCM (generator coordinate method)

2 <p1\{1Kq)$ggSR(ﬁ1'ﬁ2'b)|ﬁ - E‘PA{IKCDEE(I){SR(.BILEZ;b))f(ﬁlbﬂlz) =0
B’l!ﬁ’Z
P’ + Angular momentum

o MK projection operator
Hamiltonian (NN force: F1 force)
A. Tohsaki, PRC 49, 1814 (1994) B=(B.=5.5.)
™) © ) With (axially symmetric)
H= ——z Vi —Tg; + Z(V- tV; ) + z Viik deformation

<j I<j<k
Spurious contmuum components are effectively eliminated by r? constraint method.
See Y. F.+ PTP 115, 115 (2006).
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[MeV]
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120(1 Yo (P 05
-2 F 12
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4 F ™~
L 120(2M)+a/(D)
6 F —%_ o+12C
.l 0;
12G(0")+ a (S)
_10 -
_12 -
.
~14 F )
_16 -
eTHSR: Y. F, PRC 97 021304(R)(2018)
-18 | 0’ 4aOCM- Y. F et al, PRL 101, 081502(2008)
!
20 eTHSR 400 OCM EXP. 0, state: I. Wakasa, et al.

PLB 653, 173 (2007).
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160: J7=0 Spectra Missing in the present eTHSR

[MeV]
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eTHSR: Y. F, PRC 97, 021304(R)(2018)
-18 0’ 4 OCM: Y. F et al, PRL 101, 081502(2008)
{
20 eTHSR 400 OCM EXP. 0, state: I. Wakasa, et al.

PLB 653, 173 (2007).



Jm=0* spectra Missing in the present eTHSR

[MeV]
5 —___4acond.
_— — <0
: — Coura®y— 4
~——"""—0;
;
-2 F 126(0")+ a (S) 0;
4 F
‘ 12C(2")+ a (D)
_6 -
E— o+12C
S .0
120(0")+a(S)
_l.D -
=12 1 sph  : one-B, spherical
14 F [ |ext. sph - two- 8, spherical
—. def :one-B, deformed
-16 1 — ext. def : two-B, deformed
18 | N |
20 L sph ext.sph def ext.def OCM  EXP.



S2-factor

S*-factor

Channel

04+ [E£12C(0+)+ o @ higher nodal (4 & cond. TlLZRLY)
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Squared overlap surface with single config. of eTHSR orolate of S
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9r | 0.1 step ”""(ﬁz =5)
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- | ] B. =P,
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Excitation energy in ““Ne (MeV)

5 )

“'Ne(a, a")
E, = 389 MeV

ZONe

decay into several channels

The new states observed at

Ey

= 23.6,21,8,21.2 MeV

are strongly coupled to the

1°0(07) state.

10(07) analog state

!

5a condensate

Adachi, Fuikawa, Kawabata et al.
S. Adachi et al, PLBE19, 136411(2021).



M RTETHSRIE R (2 K 5 *“Ne(0") spectrum (preliminary)
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M RTETHSRIE R (2 K 5 *“Ne(0") spectrum (preliminary)
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Energy spectra of 20Ne(0*)

E [MeV]
10 |—
B S5a
- C(2t) +Be(Y) 1 =2
i C(2%) + Be(01)
0} _/ C(2t) +Be(2t) 1 =0
0 b e A
0f — .04 C + 2a
.\ X .—C(0") + Be(2%)
- 0z O+ahn ™~ —
. C(0*) + Be(0%)
5| 03
_________ o2 T2
u O+ a«a
0 of
_ EXD. [0 + o] |0 + a] + [C + Be]

trunc. CCOCM



Energy spectra of 20Ne(0*)

El

10§

—10

New states A. Swartz et al

. PRC91(2015)
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Difficult to describe
by shell model
" 5-alpha cond. I?

/C(2+) +Be(2+) 1 = 2

L

C(2%) + Be(0%)

CCOCM

’ i E, [MeV] C2t)+Be(2") 1l =0
: N R

0+ S~ /C(O ) + Be(z )

- 4 O+ ahn.
0t C(0%) + Be(0™)

| 3
_________ 0 _2________________________Q_L,_Z_)_________________
B O+«
B o
- EXp 0+al [0+ a]+][C+ Be]

' trunc.



Energy spectra of 20Ne(0*)
E [MeV] M. Freer et al., PRC71(2005)

10

—10

+) 8 12 +
| Adachi, Fujikawa, Kawabata et al. 23.31, 24.61 MeV (107) *Be+'2C(0;")decay

5a1? #Ne(p,t)

— OJ;? A. Swartz et al., PRC91(2015)
0

B 27 /47 S5a
N og L

"""""""""" : = (+2a
- 0 O+ahn . — S
B 03 _
_________ R C ) B
n O+«
B OI_ \\\\_(8»0) ang. mom. up to 8

[O+O(] [O+0(]+[C+Be] Qmax = 20

Exp.
P trunc. CCOCM C+2a HO C+ Z2a Gauss
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-130

-135 |

-140 |

Note: some continuum
\ states are included
145 | | below 5a threshold. |
We keep them for the moment.

energy [MeV]

L
-150 |- -
\ the way to treat the resonance states
_1 55 | | | | | | | |
2 4 6 8 10 12 14 16 18

23 THSR results the cutoff in the radius constraint method
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