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Motivation

Problems around the treatment of various
background contributions:

iInstrumental background

quasi-free processes

nuclear continuum
Microscopic structure, test for recent RPA calculations

? Coincidence measurements:
decay by proton and neutron emission
? Difference-of-spectra analysis



Singles data: 2°Zr

Ex-spectra
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Singles data: 2°Zr

Angular
distributions
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Decay studies

Optimal regions for proton decay studies of GR’s
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Historical overview

Singles measurements using (a,a’) reaction

Multipole decomposition analysis
Strength distributions of EO-E3 GR’s
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Historical overview

Coincidence measurements using (a,a’'n) reaction

Difference-of-spectra (DOS) analysis

Decay study of ISGMR 82 Pb

(S. Brandenburg — 1989)
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Decay studies

Coincidence measurements using (a,a’'n) reaction

Difference-of-spectra (DOS) analysis

Decay study of ISGDR strength 82 Pb
up to —40 MeV
(this work)
50 Sn 126
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Decay studies

Coincidence measurements using (a,a’p) reaction

Difference-of-spectra (DOS) analysis
Decay study of isoscalar GR strength 82
up to —38 MeV

(this work)
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58Ni  RCNP (390 MeV)
07r  KVI (200 MeV)
208Pp  KVI (200 MeV)




Experimental setup

Big-Bite Spectrometer (BBS)
(KVI - Groningen)
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Decay data

Decay particle — ejectile correlation
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Decay data: 2°8Pb

Efs-spectra
gated on decay
protons from

the ISGDR region
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Decay data: 2°®Pb

Ex-spectra
gated on direct 0 | IS50F 208pp (o)
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Decay data: 2°8Pb

Angular distributions gated
on direct proton decay

L=2 structure peaking
at 26.9+0.7 MeV
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Decay data: *3Ni

Final-state energy
spectra

counts/50 keV

counts/50 keV
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Decay data: *3Ni
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Difference of
Ex-spectra
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Decay data: *3Ni

Difference of

*Ni(n,o'p)*’ Co
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Decay data: *3Ni

Strength distribution of ISGDR

Strength (arb. units)
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Decay data: *3Ni

Strength distribution of ISGDR

Ex=31.1£1.5 MeV

: Difference of spectra
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Decay data: *3Ni

Population of
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Decay data: *3Ni

Population of
hole-states

B, (%)
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Decay data: *3Ni

Population of

hole-states
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Decay data; %Zr

Final-state energy (E;,)

Spectra
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Decay data: 2°Zr

Ex-spectra
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Decay data: 2°Zr

Ex-spectra
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Decay data: 2°Zr

Difference of
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Decay data: 2°Zr

Difference of

Ex-spectra
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Decay data: 2°Zr

Difference of
Ex-spectra
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Decay data: 2°Zr

Difference of
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Decay data: 2°Zr

Difference of
Ex-spectra
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Decay data: 2°Zr
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Decay data: 2°Zr

Difference of
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Decay data: 2°Zr

counts/0.5 MV

counts/0.5 MeV

Fit of Difference of E;,-spectra
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Decay data: 2°Zr

counts/0.5 MV

counts/0.5 MeV

Fit of Difference of E;,-spectra
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Decay data: 2°Zr

Population of final states: direct decay of ISGMR
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Decay data: 2°Zr

Population of final states: direct decay of ISGDR
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Decay data: 2°Zr

Population of final states: direct decay of L=2 strength
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Decay data: 2°Zr

1h-strength in the decay channel of L=2 strength:
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Decay data: 2°Zr

Fragmentation of 3h? ISGDR strength: p-h structures
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Conclusion & outlook

? coincidence technique:
elimination of instrumental background and contributions
of quasi-free processes

? difference-of-spectra technique:
elimination of nuclear continuum, which was supposed
to decay by isotropic, statistical particle emission

? population of 1h-states in the daughter nuclei by decay of

well-defined multipolarity:

model-independent definition of GR strengths
microscopic structure

? relative branching ratios:
test for RPA calculations
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