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Bremsstrahlung at ELBE
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Extension of ELBE

— New laser facility
— New neutron facility
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Bremsstrahlung at ELBE
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Bremsstrahlung at ELBE

Setup for nuclear resonance fluorescence:
— 4 High purity Germanium detectors
(at 90° and 127° to the beam)
— Each with escape suppression by
BGO shields
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R. Schwengner et al.,
NIM A 555 (2005) 211
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efficiency

counts per 10 keV
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Simulation and correction for detector response

GEANT3 simulations by G.Rusev (PhD thesis 2007 TU Dresden)

GEANT3 and GEANT4 are consistent
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 Identification of dipole transitions by angular distributions
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Simulation of non-nuclear scattered events in GEANT4
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—— peaks and continuum
feeding and branching corrected
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 Feeding and branching correction needed
* Analog to branching correction in (n, y) - experiments
« v -ray cascades have to be simulated and applied to the measured spectra
» Subtraction of intensities of inelastic transitions
« Correction of the intensities of the ground-state transitions
for their branching ratios
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e Talys calculation 3 Lorentzian and M1 + '®Ba (y,y) measurement at Hiys
(Junghans et al. PLB 670 (2008) 200) and (Heyde et al (Tonchev et al. PRL 104, 072501 (2010) )
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« Additional strength relative to analytic extrapolations of
the GDR between about 5 and 9 MeV
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Experiments on %°Kr

 ©6 000000000000 00000000000000000000000000000000000000000000000060000000000000000600800060000060006068000000000606600608000000000060000000000006000060000000060000000000000000606000000000000000000000000000000000000000000000000000000000008 ¢

Institute of Radiation Physics ® Ralph Massarczyk ® www.fzd.de ® member of the Leibniz Association 13



S50 SO0
1 I 211M 5.08 H

1.00% e: 100.00% e: 100.00% g: 100

NATh STTh SSTh

3 M 14,551 203 H G8E+Z Y

1.00% e: 100.00% e: 100.00% [ e: 100.00%

Zr S7ar SEar
SH 1858 H 834D

1.00% e: 100.00% e: 100.00%

Y FEY g7y
3H 1474 H FBaoH

1.00% e: 100.00% e: 100.00%

gasr
G454 I "D
e: 100.00%
g4Fh g7Fb
33.1D 4F1E+10T 17,
27.83%
1.00% g: 36 2005 fi-:100.00% f-:

Y: 100.00%
dZBr FSEr
35.282 H 2513
fi-:100.00% f-:100.00% f-: 100.00% fi-: 100.00%

58.51D

fi-: 100.00%

S05r
£3.50 T

fi-: 100.00%

bt ]
15.15 M

fi-: 100.00%

fia] iy
234 H

fi-: 100.00%

grEr
5585 3

fi-: 100005
f-n: 2.60%

Z03E+4 ¥

fi-: 100.00%

&3ir
1.53E+8 ¥

fi-: 100.00%

BT
304 H

fi-: 100.00%

815r
583 H

fi-: 100.00%

S0Rb
155 5

fi-: 100.00%

ek
315 M

fi-: 100.00%

g3Er
15,28 3

fi-: 100005
f-n: 6.58%

345951 D

fi-: 100.00%

537
1015 H

fi-: 100.00%

S25r
285 H

fi-: 100.00%

S1Fhb
58.4 3

fi-: 100.00%

SOEr
J£.32 3

fi-: 100.00%

g2Er
440 3

fi-: 100.00%
F-n: 13.50%

£3.35H

fi-: 100.00%

&5Zr
G4.032 D

fi-: 100.00%

547
1837 M

fi-: 100.00%

935r
Fa4Z3 M

fi-: 100.00%

SZRhb
4457 3

fi-: 100005
f-n: 0.01%
S1EKr
§.57 3

fi-: 100.00%

S0Er
1513

fi-: 100.00%
f-n: 25.20%

Institute of Radiation Physics e Ralph Massarczyk ® www.fzd.de ® member of the Leibniz Association

FE1M

fi-: 100.00%

SEZr
=39E+20 T
2 80%

2f-

537
103 M

fi-: 100.00%

S45r
¥9.3 3

fi-: 100.00%

53Fh
504 3

fi-: 100.00%
f-n: 1.39%
SZEr
1540 3
fi-: 100.00%
fi-n: 0.05%

51Er
0.541 3

- 100L00% | =

F-n: 20.00%

14



—— ®Krin container 10° T T T T T T T T T T
empty steel container experimental data
10° ] 10° L atomic background (GEANT4) | |
experimental data corrected
©
- 10* .
5 @
:
w
IS °10° ;
o
(&]
10° \, :
100 TR RN P TR A R e 101 ! \\I’\.;{—
0 2500 5000 7500 10000 3000 5000 7000 9000 1100
energy (keV) energy (keV)

« 8Kr complements a systematic study of stable isotones at the shell
closure of neutron number N = 50

* high pressure gas target (70 bar)

« Second measurement with empty container necessary
« Analysis analog to '36Ba
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« RPA calculation by F. Donau
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Conclusions

« Study of dipole-strength distributions at high excitation energy and high
level density via photon scattering.

« Simulations with GEANT4 allow us to deduce strength from continuum

 Simulations of statistical cascades: Estimate of intensities of inelastic
transitions and correction of intensities of elastic transitions

« Combination with (y,n) data gives information over the whole energy
range from low excitation energy up to the giant dipole resonance.

* Observation of extra strength in the range from 6 to 12 MeV — neither
described in phenomenological approximations of dipole-strength
functions nor in current microscopic models.
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