(Shell Model)

(Collective Model)

e-mail: t1953@nknucc.nknu.edu.tw

Rutherford
1932 Chadwick
1940
10"%~~10" cm
(shell model)
(potential)
Fermi
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Woods-Saxon

v(r)=—l+(;/+w,o/o,c',a'>0) | |
j=1+172 ICh’/4m
j=1-12 (I + )Ch/am
C>0
Schrodinger Qe
(square well) |
(simple harmonic oscillator) (=1+1/2)
N=4
. Woods-Saxon — T lg =4 1gon
Square well 10
N=3 50
S.H.O.

k j (magic number)

2,8, 20, 28, 50, 82, 126..

4“—T1 —>»

Woods-Saxon,

(symmetrical spherical potential)

Woods-Saxon (independent particle )

(Magic number)

Mayer & Jensen [1,2] 1949
(single
j shell)
(close shell)
(valence nucleons)
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J (quadrupole)

(quadrupole moment)

(Ze)
(intrinsic)
Q, = 2ze (c’-a?)
5
(macroscopic motion) c ( ) a
Nilsson
model _ Collective R(O) = R,(1+ /Yy (9))
model B
B =0 B>0 (prolate)
Bohr & Mottelson [3,4] 1952 B <0 (oblate)

Q, = iZeRozﬂ(l +0.158)
hY/4

(collective model)
(tensor)

le = zekrleIm(ek’¢k)

(coherent motion) -

=2
(multipole expansion)
(monopole) 72
E, =—1(l +1)
2J
I J
(dipole) (moment of inertia)
z y
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X

J z%MRz(l+0.31ﬁ)

Bohr and Mottelson

E, = Al(I +1)+ BI>(I +1)*,(B < 0)

(Coriolis)
E [(1+1)
1<0)
1958  Bohr, Mottelson, and Pines

(pairing correlation)

: " 5]
BCS

[6,7]

(energy gap)

m733m

(coherent paring correlation)

(deformed shell model) Nilsson

Model

(shape coexistence)

(potential)
_1 2 2 1 2 =1 2 2
V=2Ma (¢ +y)+ Mo -Cs:T - D( -(")

Nilsson potential [8,9]

@ :;—(a)x+a)y+a)z):§(2wi+a)z)

€ <0
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(valence nucleon)

J z K
K
K
Nilsson
j K

! L 1 L 1 1
T T . T T T

]

Nilsson Diagram for the Z=50-82 regions.

Nilsson

(paring force)

Nilsson Model

m734m

Arima and Iachello
1970

(Interacting Boson Approximation Model,

IBM )[10,11]

s d boson
JT(
=0 (s) 2° (D[12]
Hamiltonian IBM
Bohr & Mottelson
IBM
IBM-2 [13]
1980 IBM

[14,15] (The Interacting
Boson-Fermion Approx. Model, IBFA-1)
IBFA-1

(fermion)
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[16,17,18]

1970
(backbending) [19]
[21]
[22]
A. Johnson [19] [23]
"Dy @) (w(D) [ 1] (superdeformed, SD)
=14
GAMMASPHERE[24] EUROGAM][25]
(bandcrossing) [20] EOROBALJ26]
(ground band) A~190,150,130 [27,28]
E() A~30 [29]
I ] Nilsson
(excited
band) (Coriolis)
[30]
E(I)

=& &L

-~ =ETHE
“ETHE
"ANRER®

(Yrast band)

B RHR

£l £4 Y

(Fermi surface)
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(€ 1) 1:1 2,8, 20, 40,
70..

Woods-Saxon  Nilsson

2:1

(€ 2)
N Z-~116, 86, 64, 44
[31]
(fission isomeric
state) N~44  7Z~38-40
[32]
(Projected Shell Model) A~80
(33]
()
: (J(2))
_ 2 N (high N intruder orbital)
| VSRR -/ o | D
i ‘ £ .-" i _._ N
[34] SD

Cranked Nilsson Strutinsky

Woods Saxon Strutinsky Cranked

2l Hartree-Fock Cranked Fock Bogoliubov

I (energy Cranked Relativitic Mean Field model

gap)
2:1 2,
4,10, 16, 28, 40, 60, ....
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Model,PSM) 90

PSM

130, 80, 60, 30
[37,38,39,40,41]

70

(Projected Shell

[35,36]
A~190, 150,

[33]
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