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» Interacting Boson Model (TBM)

» Simetrias dinamicas del IBM

» Aplicaciones

+ Interacting Boson-Fermion Model (TBEM)
» Simefrias dindmicas del IBFM

» Aplicaciones
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Smaller and smaller
M.C. Escher
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Ab initio
Modelo de capas
Campo medio

Iso-espin, senioridad
Simetrias dinamicas del
IBM y sus extensiones

Supersimetria nuclear J__d__, ‘
N GALLEDS TIME
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I am very happy to learn
that the computer
understands the problem,
but T would like to
understand it too

Eugene Wigner
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Estructura de capas: Movimiento colectivo:
Nucleones de valencia Formas nucleares

Pares de Cooper:
Sistema de bosones sy d
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» El IBM describe excitiacionesi colectivas en nucleos
par-par como un sistiema de pares; correlacionados de
nucleones con momento angular' =0y [.=2 que se
tratan como bosones (s'y c?) (Arima e Lachello, 1974)

» El nimero de bosones Nies la mitad del nimero de los
nucleones de valencia

» El Hamiltoniano conserva el nimero de bosones Ny el
momento angular L
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Hamiloniano

» Invariancia rotacional, operadores
tensoriales
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Simeiria Dinamicarso6)
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Schematic
Hamiltonian:
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Spectrum of a harmonic 1004
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For ¢=0 and A= i%f7
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¢ Considera una extension del IBM a ntcleos
impares gue incluye, ademasi de los/gradoside
libertad colectivos (bosones), ailos' grados;de
libertad de particula independientie del nucledn
extra (fermion con momento angular j=ji, J2, --)

(bi, bt =65, [bl,bl] = [bi,b] =0

{aﬂ,,a;ﬂ} = Ouw {aL,a}:} = {au,av} =0

D10k — Bri0s
Ape Ovp — Apv Opo
0
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bosons [=0,2 JI(2l +1)=6
fermions j =j1,42,... ) .(2j+1)=Q

Model Generators Invariant Algebra

IBM bib; N U(6)
IBFM  blbj, ala, N, M UB)QU(N)

total number of bosons
total number of fermions
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Hamiloniano
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Simeliria BoseEermini
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EimiterSpin(6)
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EjermplerSpin(6)

KVIi2I7I

E(MeV)

.5

Experiment |

Tachello, PRL 44, 772 (1980
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50(6) mds £1/2, 3/2, 5/2
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Simeiria Bose Eermini
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Niveles de neutron, capa 82-126
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Experiment

4 )] e L
<
ra

-
—_ T

R L
_.ﬂ

—ipAnE=1R

—

Balantekin, Bars, Bijker, Iachello, PRC 27,1761 (1983)

Roelof Bijker, ICN-UNAM Escuela Andina 2012 34



112 114 116

SYMMETRY TRIANGLE

70
69
68
67
66
65
64
63
62
61
60
59
58
57
56
55
54
53
62
51
50

L@ ¥RPPEQTETY




Resiimen

» IBM: nucleos par-par
» IBFM: ndcleos impar
¢ Simetrias dinamicas

» ¢Es posible describir los nicleos par-par e
impares en el marco de un modelo unificado?
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» Lachello and Arima - The' interaciing beson model
(1987)

¢ Lachello and Vian Isacker - The' interacting boson-
fermion model (1991)

¢ Frank, Barea and Bijker - Lecture Noiies in
Physics 652, 285-324 (2004 ) [arXiv:nucl-
th/0402058]

+ Bijker, AIP 1271, 90-132 (2010)
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