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Radioactive beam facilities: Masses of short-lived isotopes

Inverse kinematics: Radii, Spectra

Scales:

Pairing gap 2 MeV

Phonon excitation 3 MeV

Separation energy 8 MeV

Problem: Extrapolation into unknown mass regions
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A collective mode?

Collective model:
Vibration of neutron skin against Inert core.

Eiow = EGiantd |pole(1 20a a)
(Vanlsacker et al, 1992)
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Extended Theory of Finite Fermi Sygéif@fn

Phonons fragment the single particle strength

Phonon - induced interaction

Pairing

Nuclear mean- eld constrained by separation energies

——
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i

Kamerdzhiev, Speth, Tertychny, Physics Reports 2005

Applicable in stable isotopes
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Ca: Fragmentation of dipole strength..-
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Pb: numerical experiment -
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Pb: transition density of pygmy
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Pb: Phononcompresslevel density
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Problem for self-consistent extrapolations!
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E1lin Snisotopechain, SLy4
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E1lin Snisotopes SLy4-renorm* .
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Derivation fr om two-body interaction?-..

Effective eld theory:
Systematic approach to two-body and three-body interactions
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Effective Fiel
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CO 11 parISO 1 W|th S kyrm e g
Parameter NLO Skyrme
to[MeV fm3] | 778::: 643 930
X0 0:17:::0:41 | 0:0:::0:40
t1[MeV fm°] | 240:::260 | 77:::130
to[MeV fm] 23 80:::0

Epelbaum, Glockle, Meil3ner, NPA 2005
Friedrich, Reinhard, PRC 1986

GWU,3/25/2008 — p.19/22



- J
Forschungszentrum Jilich
in der Helmhaoltz-Gemeinschaft

Extended Theory of Finite Fermi systems: Phonons, pairing

Stepl: Landau-Migdal effective interaction plus experimental
separation energies.

Step2: Selfconsistent calculations with Skyrme interactions
Skyrme, developped for mean eld calculations, has to be
renormalized in presence of phonons.

Step3: Effective eld theory provides systematic approach to
two- and three-body forces.

Pauli blocking effect in diagrams with two internal pions.
Next-to-leading order result for symmetric nuclear matter has
been done.
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GAMOV TELLER STRENGTH Nb

T.Wakasa,..PRC55(1997).
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lllustration: Isovector strength

El-strength [ezfmZIMeV]

1800
1600 -
1400 -
1200 -
1000
800
600
400
200

?®pp - E1 strength I

(a) pure propagator

500
400
300
200
100

1)U

200
150
100
50 +

©f,

=10

60

40 4

20

ol

@1,

=23

E [MeV]

8

[

9

10

GWU,3/25/2008 — p.22/22



	Contents
	Motivation
	A collective mode?
	Ca: Pygmy dipole strength
	 Extended Theory of Finite Fermi Systems
	Ca: Fragmentation of dipole strength 
	Pb: numerical experiment 
	Pb: transition density of pygmy 
	Pb: Phonon compress level density 
	Photoabsorption E1 in $^{120}Sn ^{132}Sn$: 
	Photoabsorption E1 $ ^{132}Sn$: 
	 E1 in Sn isotope chain, SLy4 
	 E1 in Sn isotopes, SLy4-renorm* 
	 Derivation from two-body interaction?
	 Effective Field Theory 
	 Effective Field Theory 
	 Effective Field Theory 
	 Comparison with Skyrme 
	 Conclusions 

