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Dipole Strength

goal : experimental
information about the
low-energy tail of the
giant dipole resonance
different
parameterizations
possible to describe the
GDR
some nuclei show extra
strength in the low
energy range
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86Kr

86Kr completes a series of
experiments on the isotones
N = 50
first time dipole strength
measurements at gaseous
nuclei in Dresden
high pressure gas container
(70 bar)

R.Massarczyk (HZDR) dipole strength in gaseous targets 24-03-2011 3 / 16



86Kr

86Kr completes a series of
experiments on the isotones
N = 50
first time dipole strength
measurements at gaseous
nuclei in Dresden
high pressure gas container
(70 bar)

R.Massarczyk (HZDR) dipole strength in gaseous targets 24-03-2011 3 / 16



86Kr

86Kr completes a series of
experiments on the isotones
N = 50
first time dipole strength
measurements at gaseous
nuclei in Dresden
high pressure gas container
(70 bar)

R.Massarczyk (HZDR) dipole strength in gaseous targets 24-03-2011 3 / 16



Experiments in Dresden

photon excitation at the
bremsstrahlung setup at the
electron accelerator ELBE
electron energies from 5 to 20
MeV with up to 1mA
electron beam on thin niobium
foil produces bremsstrahlung
setup contains high purity
Germanium detectors with
BGO shielding
second measurement with
empty container necessary

electrons

Nb radiator

purging magnet

electron beam dump

photon 
beam dump

Al hardener

bremsstrahlung

collimator

deuterised
PE target

Si
detectors

BGO shielded
HPGe detectors

scattering
target

R.Massarczyk (HZDR) dipole strength in gaseous targets 24-03-2011 4 / 16



Experiments in Dresden

photon excitation at the
bremsstrahlung setup at the
electron accelerator ELBE
electron energies from 5 to 20
MeV with up to 1mA
electron beam on thin niobium
foil produces bremsstrahlung
setup contains high purity
Germanium detectors with
BGO shielding
second measurement with
empty container necessary

electrons

Nb radiator

purging magnet

electron beam dump

photon 
beam dump

Al hardener

bremsstrahlung

collimator

deuterised
PE target

Si
detectors

BGO shielded
HPGe detectors

scattering
target

R.Massarczyk (HZDR) dipole strength in gaseous targets 24-03-2011 4 / 16



Experiments in Dresden

photon excitation at the
bremsstrahlung setup at the
electron accelerator ELBE
electron energies from 5 to 20
MeV with up to 1mA
electron beam on thin niobium
foil produces bremsstrahlung
setup contains high purity
Germanium detectors with
BGO shielding
second measurement with
empty container necessary

R.Massarczyk (HZDR) dipole strength in gaseous targets 24-03-2011 4 / 16



Experiments in Dresden

photon excitation at the
bremsstrahlung setup at the
electron accelerator ELBE
electron energies from 5 to 20
MeV with up to 1mA
electron beam on thin niobium
foil produces bremsstrahlung
setup contains high purity
Germanium detectors with
BGO shielding
second measurement with
empty container necessary

R.Massarczyk (HZDR) dipole strength in gaseous targets 24-03-2011 4 / 16



Experiments in Dresden

photon excitation at the
bremsstrahlung setup at the
electron accelerator ELBE
electron energies from 5 to 20
MeV with up to 1mA
electron beam on thin niobium
foil produces bremsstrahlung
setup contains high purity
Germanium detectors with
BGO shielding
second measurement with
empty container necessary

R.Massarczyk (HZDR) dipole strength in gaseous targets 24-03-2011 4 / 16



Simulations with GEANT4

correction of detector
response in GEANT4
calculation of the
detector efficiency
estimation of the
non-nuclear scattered
background
analysis of the
unresolvable continuum
possible
about 66% of the
strength in the
continuum
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Calculated Cross Sections

corrected for inelastic
scattering necessary
new code developed by
G.Schramm
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Simulation of Radiative Deexcitations
Average spectral distribution1 of primary γ’s from an excited state i
with spin J :

νJiXL(Eγ) = E2L+1
γ

fXL(Eγ)
〈Γi,tot〉
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1Bartholomew et al., Adv. Nucl. Phys. 7, 229 (1973)
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Scheme of the Simulation γDEX

treat nucleus in energy
bins
calculate LD in all bins
use information of
known discrete levels in
lowest bins
calculate transition
probabilities Pif for an
excited bin via ν(Eγ)
draw random variable
to pick a transition
repeat until ground
state is reached
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Simulation of 77Se(n, γ)

• CTM T = 700 keV, D0 = 121 eV

• TLO fE1

• m = 3.56, χ2
ν = 5.33
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• CTM T = 900 keV, D0 = 121 eV

• TLO fE1
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Simulation of 77Se(n, γ)

• CTM T = 1100 keV, D0 = 121 eV

• TLO fE1

• m = 3.65, χ2
ν = 4.21
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Simulation of 77Se(n, γ)

• CTM T = 900 keV, D0 = 121 eV

• TLO fE1 + resonance
• m = 3.61, χ2

ν = 1.88
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Simulation of 78Se(γ, γ)
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Feeding and branching correction

• resp.,bg.,eff. corr. spec. (orange)
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Feeding and branching correction

• resp.,bg.,eff. corr. spec. (orange)
• spec. of elastic transitions (blue)
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Feeding and branching correction

• resp.,bg.,eff. corr. spec. (orange)
• spec. of elastic transitions (blue)
• spec. of absorbed photons (black)
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Average Photon Cross Sections 78Se
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Calculated Cross Sections

correction for inelastic
transitions
strength over the
threshold, because of
the momentum barrier
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N = 50 Isotones
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Conclusions

successful measurements in gas targets with photons up to the
neutron separation
simulations with GEANT4
new deexcitation code by G. Schramm
no extra strength in 86Kr observed
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Thanks ...

... to nuclear physics division at HZDR
D.Bemmerer, R.Beyer, E.Birgersson, E.Grosse, R.Hannaske,
A.Hartmann, A.R.Junghans, M.Kempe, T.Kögler, A.Matic, G.
Schramm, R.Schwengner, A.Wagner

... for your attention
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