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The Ikeda diagram which shows the subunits of the possible molecule-like

structures expected to appear near the respective threshold energies for the break-up

into subunit nuclei.

The threshold energies are written in parentheses.
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Example of selected Slater determinants for 12C

WF_F_ k WF_F_

F_F_BTHE a0 1

AT AT e i




N)TA4EAEBIED S5
AEFEIEEREF

2J +1 o
— [ dQD}{R(9)

ﬁj{ﬂ(f)i D,,) R = e—mjze—iﬁjye—’i’)sz)

T4 DERF
A 1 N
Pi=§u+P@

/\J o
PMK_

AL A R

HEL-ROZEMT. NIIIL=To2x AT S,

) )., _
{hiK,jK' E "iK,jK’}ng’ =0

hig ik’ = <LIJl.|[’—]\P\I£K,P\(i) |LPJ>
Mg jk’ = (W] PéK,P(i) %)

—




IRIINF—ZFENEZONTVSIGERIZ. EQOLIILTITIEREZRDOLHDOMN?
_ g5/ B
hiK,jK’ — (Lpi|H PKK’P(i) |LPJ>

EREEICESHTZ D,
H

jdeH[p®w1T®T1J®T] IOCI)‘P() <(D"0(F)‘ >

2
H(F):h_f(r)+%to|:(1+%xojp2 _(Xo +%j(pr$ +P§)}+%(t1+t2)p7+%(t2 _tl)(pnrn +pp7p)
+i(t -3t )pAp+i(3t +1 )(p Ap, + p Ap )+i(t -t )(jz+52)+lt 0.0, 0+ H
16 2 1 32 1 2 n n p p 16 2 1 n p 4 3/nf~p C

SRS ISR SRS

CHOFHEE, TRIILF—FEENERF KRN, 3EN) hoBonTS
Ha X ERE

ZITIREWMGE (E=p** 72 E) 121X HEICERL TSI IILERHEELH D,



ey 7Bl E

I FDE: 20x20x20F2E,
RUEATERERBZET LD, FHETFIITIERDIHE

AEMEFREZTHNE. FM5—AZRBILLTED T 5,
(a,B,y) =(18,30,18)

= 1o p/] bD) .
h‘KJK’ o <LIJ‘|H PKK'P |LIJJ> HBIRZ, S0{@DSlater{THIX T
500 core * 10 hours

Nig jk' = (Lpi| ﬁéK,ﬁ(i) |Lp]>

Slater{THI XA IEER TH A= . BIEHIGTHREHENFKET S,



JILL[E E{E niK,jK’ = <LIJL| P\éK,p(i) |qJ]> (J=0, 1j=1-45)

HEEFEBOFEREDT=H. ZLOEFEMNOIELY, .

10 = S —

i 12C Jr=0*

ol

0.01 F + 4 __

Eigenvalues o401 L freal,
of norm matrix i L R

L i J
0.0001 |- + 4 .
1e-05 = __

1e-06 | i

16-07""““""""""‘l"'""""""""-k
0 5 10 15 20 25 30 35 40 45

Basis index




JILLE

100
10

1

0.1
0.01

0.001

JILLEEED
e xHE

0.0001
1e-05
1e-06
1e-07

1e-08

BIE ny g = (9| PL PO |w)

(J=2, ij=1-45)

GEICEH>TIE. BHENEIZGEO>TLERD,
: 12C JTC:2+ |
A _
B _
i £y P
LY f

N Hﬁt & i
0 510 1;)0 — 11”)0 2I00 §

Basis index

250



TR DOINRME (FRE) 2RI 1= £ HSlaterd

e AW R T BRELERLTHS,

Energy [MeV]

-75

JE I I i

12
C

80 +

-85 +

{E @ Slater{T
AL ERETES

/—~

1T,

90 +

| ® THhi3DETIX, Eybde

T D

® ELHVKEEMERLNT, 45
5IX%. 10EYMMEY,

95 +

1 2 1I3 4 5 6 TI" 8 9 10 §b§l1\é<\ 1%%5?%%50

N

2012/3/6

TS

(10 sets)

19



|7 B
. + -
- 4 -
| I
- | |
| ~ |
L 7 B
|7 4
L 7 4
|_ 4
T,
o N
o N
B
~
) N
L
TR
T
NN
'R R 7
| | o+ |-
m- I S -
v S .
_%-__ | B
B | -
4- |
.Wl | | B
A | -
n/p_.b [nen] ABisug
i

10

8 9 10

7

-95 |

1
o
D

.80 |
85 -

[ne] ABiaug

10

20

2012/3/6



(.'})’

Excitation Energy [MeV]

LC OiEE: E/NTH

arrow : B(E2) value (e 2fm%)

» Skyrme parameter : SLy4

200 —qr T s,
—f T Ia
- T 15 > Total Energy
_ :22@! -2}
br L 17 — CAL : -95.3 MeV
— . ‘ EXP:-92.1 MeV
— (2} ——2;
10— 2 cf. HF : -90.6 MeV
144 + 0.3 - A =9U.
_0+
3r2  2OELY « Total energy is well
O Yo e | : reproduced. (correlation
Ground state (07) .
7.6+ 0.4 8.6+ 0.2 : energy: 4.7 MeV)
of LD
EXP CAL

- HERENVKRIIBRBHTETWS,
- 2nd O+ JREE(L. 3ok EFEELHOTLVA,
- 34O+ AREEIF/NURER R, ERIKD3atEE

21/14



LCotEE: 8aN\UTq

12 : - _
C ®fp—m | T35 0%
S i 4
— 3, - : : 2
Negative 3 —F-137 1237133
parity —2 —1—35
__ 15 + 1 2, ——4,
> ) - Overlap
S — (@) (174 KT = 1-
= 5 3 17 : 85.0%
> 1 27 :73.0%
g 10 . . K™ =3~
o 37 : 83.4%
5
X
w5t -
v' Energy is slightly too high, but order of
levels is reproduced.
EXP CAL
v’ 17 and 2] statesare K™ =17,
oL 1 v 37 47 statesare K™ = 3~

22/14



12C

arrows :

B(E2) value (e ?fm*)

12C - 1

20

Excited energy [MeV]

-
w
T

—
[=]
T

\ 342
+ + - + I+ ¥ ;
0 ) 4 0 2 4
J” J"

Hoer state

1. 46.3%

2.41.2%

3.44.7%
4.39.4%
5. 38.9%

N T+

Ground state
()

1. 90.4%

2.87.4%
3. 84.8%
4.84.8%
5.81.7%

EGRYDTERE
(Lpénm\{u{}?n'cbi)

J(@ilppmo)

o Hartree-FockEtE D
X, BEREDFEL
R ISIXTEBIRLN,

o RAILIREEIL, Z<D
SlaterfTA XD EHRE
HhETERINTLS,

23/14



160 D¥EE: 1IE/NYT+4

arrows : B(E2) value (e?fm?*)

160 00 L = 0 f— T
POSITIV.  — — |
E > 15 | —— —= e — T e e
(¢} —_— _
parity = — —
e /463 E :
é 10 | e -+ e s |
o — overlap
% 150 £ 18 51 0% : 67.0%
o 2% : 66.4%
e 1
D 5_—‘E76i13 1 | 4% : 43.1%
<
L EXP CAL
o o-2C [FIEEAEIE N BLILD DS,
o . A . C ] TANF—=PRRREmTED,
o* ot 4+ 6" ot ot 4" 6"

B(E2) I&:@ /N5 o

24/14



160

NEGATIVE
parity

20

— —
o w

Excited energy [MeV]

160 DFEIE -

alrows .

B(E2) value (e ?fm*)

In

/N7«

particle-hole
excitation

v 0-12C cluster state is
described

v' 1p-1h excitations are
reproduced well.

25/14



0Ne DFEE: E/N\UT+4

20 N e arrows : B(E2) value (e 2fm?)

I e

1111

parity

POSITIVE 14 ;

12

10

[ 0TI
[T

1 overlap
0f : 81.4%
27 : 83.1%

o exp 1 - / / 4% : 66.8%
71 50-

Excited energy [MeV]

_ CAL _
2 &~ K63 v Total binding energy: Exp 160 MeV,
57+ 4 & | Indi y: EX :
I L Calc. 163MeV. (Correlation energy
0* o* 4" & o 2t 4 8 6 MeV)
J" J"

v" Ground band B(E2) is reproduced,
however, the moment of inertia is
overestimated 26/14



ZONe

NEGATIVE ¢
parity

12

10

ONe Dfg1E: B/N)T4

RN
||

arrows : B(E2) value (e ?fm*)

Overlap
27 :90.5%
: 85.8%
: 83.1%
: 74.6%

- (Op)-%(sd)>structure

v" inversion doublet partner is
described but appear too high.

164 + ~
4 4{’4;;:t 16
&
- 113+ 29
EXP

1 1 1 1 1

1 2 3 . 5
]TL'

_____________ 836

- 117 e

- CAL

T
]T[

v K= 2" band with (0p)*(sd)®
structure is reproduced.

27/14



	スライド番号 1
	スライド番号 2
	スライド番号 3
	スライド番号 4
	スライド番号 5
	スライド番号 6
	スライド番号 7
	スライド番号 8
	スライド番号 9
	スライド番号 10
	スライド番号 11
	スライド番号 12
	スライド番号 13
	スライド番号 14
	スライド番号 15
	スライド番号 16
	スライド番号 17
	スライド番号 18
	スライド番号 19
	スライド番号 20
	12C の構造：　正パリティ
	12C の構造：　負パリティ
	12C : 正パリティ
	スライド番号 24
	スライド番号 25
	スライド番号 26
	スライド番号 27

