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Tensor properties
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Tensor product of two operators

TABLE 1. Tensor products of two raising operators.
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Symplectic basis
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Symplectic basis
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Matrix elements
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Transition probabilities

Transition operator
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Transition probabilities

1800 700
- . 2 i .
1600 || ® Experiment - 36U e Experiment 232Th
1200 L Theory 600 - Theory
L |—— IBM 500 L — |BM
5 1200 - l—— Rigid Rotor $ = |
=, 1000 = 400}
- | Parameters: i
800 - | e=225
N " | 0=0.00027 — & 300 |-
LIJ 600 = LIJ |
0 4L M oo | Parameters:
X | e=21
200 | 100 L 0 =0.00018
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 10 20 30 40 0 4 8 12 16 20 24
L [h/2x] L [h/2x]

Institute for Nuclear Theory, Seattle, November 2007



[W.u.]

B(E2)

480
440
400
360
320
280
240

200
160

120
80
40

Transition probabilities

[ | e Experiment 156D
- Theory
| —— Theory
- —— Theory
 — IBM
e=2.52
N 6= - 0.00002
n T e=2.6
B 0= - 0.0006
B [ I [ I [ I [ I [ I [ I
0 4 8 12 16 20 24

L [h/24]

Institute for Nuclear Theory, Seattle, November 2007



Odd mass nuclei




The Inclusion of Spin

« Consider a particle with spin
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* The group of the spin - SUF(2)
» Consider Core + particle picture
« Embedding SU"(2) = SO(4)
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Orthosymplectic extension
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osp(4/12,R) Lie algebra

Superoscillators:
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Representations of osp(4/12,R)

Jordan decomposition

Lowest weight state (LWS):
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Representations of osp(4/12,R)

The irreducible LWS of osp(4/12): SRR EI el SP(12,R) © so(4)
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The energy spectrum
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Application

o Parity: |n=(-1)T

This allow us to describe both positive and negative parity states.
 Algebraic definition for yrast states:

E = min - with respect to N

- & - D

+ GSB:K=1/2" —> N=2J-1
K=3/2 —> N=2J+3

« Excited bands ——> Band head structure:
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The energy spectrum
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The energy spectrum

2 —
157
25/ Gd
_ 23/ —  ——
>
§ 212
B 1 192 o ne— :
; R
S 72 — T T = = 5/2
o _ sy — _
S e e BT T =
13/ 2 72T
11/2° - _,—5/2-_ _ Th EXp IBFM : 32
o T 1/2[530] .
o — Th Exp IBFM
0 - g/é — Th EXp IBFM 1/2[521]
Th Exp IBFM /2123

3/2[521]

Institute for Nuclear Theory, Seattle, November 2007



The energy spectrum
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The energy spectrum
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Conclusions

» The applicability of the model is further confirmed by the reproduction of the B(E2)
behavior of the transition probabilities in the GSB for some even-even and odd -
even nuclei. Analyzing the terms in the transition operator, the important role of
the symplectic extension is revealed.

« The mixing of the different collective modes within the symplectic and
orthosymplectic structures remains the main reason for the good reproduction
of the experimental data.

» The model can be further used for the description and systematics of other
collective bands.

» Critical phase/shape phenomena can be analyzed within the IVBM.

» Orthosymplectic extension of the IVBM can be used to examine the manifestation
and the gross features of nuclear supersymmetry.
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