F1[

-~V -RIWBIRE - BT
BRL#HE
FEBF

RBxH A=, NITEP
2019/6/26



BRIIBENMOHEAFTR=OBN - 5=

20195FZ NITEPEBIETIEHI(R) [RFixIEsm

3. L—¥—-B8FYHEHEELOLFAMES
FIGH T2 DL 72F ¥ A NICEIRT 27 2 vy a Ny ~HIEL 3 (ERICEN S Rk
RREIRRECH 2 =7 4 E 7 RREL., EFRYHEHEZELEF - 5 FYHEEZ O CHR L
LCEHZ N TEY, FrEmEs |77 7 24 —ComAaEOREEE] [ck»
THF—T—FCRoTnET, ZDOT v aNy "B 7 4 £ 7IRAEIC O T
JRF R E e L —F—BFYHENEEOA v N~ (b X UVHERE) B Z L Z LD
R biED Mama b T T eIk o T, MFREOKFMIFEDAIFE L His I o %
XT7mweELTCHET, Fillld, V-V -BEFYHEHMEELHRL (FEOLFETT
POHRBEZINT T X35, RKIRMARICHE2BA-BELRRHF S CENLEEALTCHE T,

BRTMETEEIT. BLNODEFICHITDHEKREEARNLERE
R L . HEAFSDOHIRSIC DRI B EFZITLE0)



SERXMMERUOERAR=OEN - B2
R

http://be.nucl.ap.titech.ac.jp/cluster/kenkyu.html



RFZICHITDISTAYT—IBIE



« 2016F4H - 2018F3H HAFE GBI
+ 2018%F4R - RBRMILARZE FFEBIH

-+ 1989F4H dtmE IhlmE TN

+ 2013%F 38 tiBEARFEFEYEFR 2%
+ 2015%F3H tBERFARAFREFRFHEFER ELREET
+ 2017F3H tBERFARAFREFRFHEFER ELREET

A=
nBE



JRFRDFHRE - [£8

JRFD"1Z" = &F HSRJIBEEFLHR

l-} BT - BEFEEET TILSAS ERRU.
FAYRE S DEENRRBRIES UTET

1

ERAL 8 i)

[RFZDOEFE . EREEEI(=L+S), /\UF 1 n, 7TAVYRE>T...
J 5 ONEEDOIREZ I KRB EE < (04,,3,/32 L)

JNOUDOHHMBIRE(CK D BF (IR UIREZ B TSR0
=RFZOBREREZUIRFDANEZ(SH U TRERITIR



Rn

Xe

Kr

Ar

Ne

He

-
o

(=}

Z

|l !lll,

=
N
-

e
"t

N or Z = “BESE#" (2,8,20,28...) D&,
[RF#(IEENl = "ElEE

......

N:126

y Z2:82

o 2piy22

1f5/2 6
2p3/2 4

1f7/2 8

 ldgp 4

281/2 2

e 1ds 6

o g 2
T Apspa 4

|II1|I Il|| .II‘II|JIIIVI||.|||A|l|l|lH||I, "I,II]I‘ll\llll'll'llllll!llll IHI‘J|I.||l‘|||l|lllllllllll'l‘lll!.l\;.lllilI|;[Il‘|||\l|]‘llli||I i!l.\'II‘IllllI]llI||ll\I|I|Il|;l N

0

10

20

30

40

50

60

70

80

90

100

110

120

130

140

150

160

170



RF%DT SRS —Eia

DS RY—HEiE
BRI DEBOR (I525—) ([CONMNIAEE

| X (IR AR (C R
‘ﬂ- 5245 —DREBFNEE - HIHEBDFIE
_R: = ISR —HIE
H
)
=

FRiBIE

sy = —HTHIE - EAE




51)100: FFWL7R0+ AR
BRI RERE

U

O \\ / Odls \ / Odls e

AR S TR SN D E—MCIARR (I &/ U T« ZFF DIAF1ZEFLIRRES

EFR(C(FIn=0+D D4R FAZEFLIARETT
Fhe TR LE— (FFAEL D BIEL
of  (E~24MeV)

Excitation Energy (MeV)

)

-

N

<
¢

<

(\

: ﬁ

2




fil)1e0: %}l@@m Hﬁﬁ?\

Excitation Energy (MeV)

e UflesFht < &5

o o RS —Z=x Rk

IS5 XA —EHEEEREEELDT
LC+aDIRILF—iafEICHIR



it e Rl

73 14.4 19.2
72 11.9

lkeda et al., PTPS Ex. 464 (1969)

285 385 45.4
: 212 : 31.2 : 38.1



it e Rl

lkeda et al., PTPS Ex. 464 (1969)

73 144 19.2 28.5 38.5 454

7.2 11.9 21.2 31.2 38.1

(O « particle 24.0 31.0
© @0+ (00011 (0)000 OOCO
O X9 (X

239 309

E’
><|T|
5
()

DTSRG =120 518 DIRRED TR LF—:
E=E + B+ T+ Vp 1
~E +E, (@) (sD) )0 70
nofRIREMEZ B4 & Uz TR)LF—: E = E — nE, (n=A/4)
FEETRILF— E, =E-Ey @



it e Rl

lkeda et al., PTPS Ex. 464 (1969)

CO OO0 OOCO OOCOO COOOCO OCOOCOO0  COOCOOO0
e X 14.4 192 285 385 45.4
@ _u_: :11.9 : 212 : 312 : 38.1
(O « particle 24.0 31.0

O

© @ &S

s @.. 193 @... 262
(0Xc) 168 (O)XC) 237
|

19.0

[\]
=
o
(98]
o

5

16.9

@) 10.0

QA U5 XS —IRRE(FRRIERETS (C 16.5
HiIR 9 D EHAF SN D CHHEEMER) (s0)
A BOREFRICHITDII SRS —(IHEL

(12C: 3a, 1°0: 12C+a, 2°Ne: 1°0O+a., Be isotope: a+o+xn)

7.0

° 9898



Extended lkeda diagram

W. von QOertzen, Int. J. Mod. Phys. E 20 (2011).
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Figure 1. Schematic illustration of the structures of molecular shape isomers in light neutron-
rich isotopes of nuclei consisting of a-particles, '°0O- and 4C-clusters plus some covalently bound
neutrons (Xn means X neutrons) [9]. The so called ”Extended Ikeda-Diagram” [8] with a-
particles (left panel) and '®O-cores (middle panel) can be generalized to *C-cluster cores (right
panel). The lowest line of each configuration corresponds to parts of the original Tkeda diagram
[7]. However, because of its deformation, the 2C nucleus is not included, as it was earlier [7).
Threshold energies (in MeV) are given for the relevant decompositions.
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Cluster states in Stellar Evolution

S. Kubono, PTP96, 275 (1996).
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a-cluster gas-like states in '°C

T.Neff, H. Feldmeier,

M.Freer et al,
PRC83(2011)034314  4*
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a cluster gas-like states in 160

0+ state at 15.1 MeV: a condensate state
Y.Funaki et al, Phys.Rev.Lett. 101(2008)082502
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Feshbach resonance in 11Li (10LI + n)

9Li+n+n cluster model
with CSM
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IFFI1G. 1: Eigenenergies for 1~ states calculated with CSM on
the complex-energy plane measured from the *Li + n + n
threshold. The scaling angle @, is taken to be 20°, and the
cross mark shows the '“Li-n threshold on the complex plane.

YLi+n+n nonresonant continuum
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. 2: A schematic representation of complex-scaled states
"Li for I™ = 1 is shown.
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D. H. Young-Blood et al.,PRC65, 034302 (2002).

X. Chen et al.,PRC80, 014312 (2009).
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