
1. September 2010  | Photon-Scattering off Natural Zirconium  |  Markus Zweidinger | Institut für Kernphysik, TU Darmstadt 

 

01. September 2010 

Photon-Scattering off Natural 

Zirconium 

SFB 634 

Markus Zweidinger, M. Fritzsche, R.V. Jolos, N. Pietralla, C.Romig, 

D. Savran  , K. Sonnabend 

1 1 2 1 1 

1 1,3 

1 
Institut für Kernphysik, TU Darmstadt 

2 

Bogoliubov Laboratory of Theoretical Physics, JINR, Dubna, Russia 
3 

ExtreMe Matter Institute EMMI, Darmstadt 



01. September 2010  |  Photon-Scattering off Natural Zirconium | Institut für Kernphysik, TU Darmstadt | Markus Zweidinger  |  2 

 

Motivation 

Z=50 N=50 

Z=40 

N=56 
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Motivation   Zr 
96 
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Motivation   Zr 
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Motivation    Zr 

  Look for new states of the Zr-isotopes in low energy region 

 

  Use     Zr-measurement as help for normalization 
nat 

nat 

• Aluminium target container with    Zr larger than beam spot 

=> effective mass unknown 

96 
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S-DALINAC 

5 m 

Injector 

Thermionic Gun 

1st Recirculation 

2nd Recirculation 

High Intensity Photon Setup (HIPS) 
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Setup 

• Electron-beam on segmented 

  Copper-target 

• Resulting photonflux on target 

  ~ 10  keV   cm   s  @ 4 MeV 

• 3 HPGe-detectors with BGO- 

  shielding 

6 -1 -2 

det1 

-1 
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Angular Distributions 
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Details of the Measurement 

• 1x detector @ 90° 

  2x detectors @ 130°  

• Endpoint energy ~ 5.1 MeV 

• Time of measurement ~ 6 d 

• Mass of target : 

 ~ 3 g    Zr 

 ~ 0.3 g   B 

nat 

11 

det1 
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Spectrum of     Zr 
nat 
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Single-Escape-Correction of 3620 keV Peak 

   Taking four measurements of the same beamtime: 

    Co 

    Ni @ 8 MeV 

    Zr @ 5.1 MeV 

    Zr @ 7.7 MeV 

Determine ratios of SE to FEP 

Comparison with simulation 

56 

60 

nat 

96 



01. September 2010  |  Photon-Scattering off Natural Zirconium | Institut für Kernphysik, TU Darmstadt | Markus Zweidinger  |  12 

 

Single Escape / Full Energy Peak Ratios  

Simulation done by Jens Hasper 
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Angular Distributions 
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Comparison with Literature 
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BE1/BM1 & BE2 Transition Strengths 
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Results 

* data calculated from lifetimes 

* 
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Outlook   Zr 
96 

• Measured endpoint energies 5 and 7.7 MeV 

• Both measurements below neutron separation energy 

  (enriched target borrowed from Giuseppe Tagliente) 

• K. Sonnabends data analysis in very good agreement 

  with    Zr data 
nat 
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Outlook   Zr - 5.1 MeV Spectra  
96 

2.8% 96Zr 

96% 96Zr 

N. Pietralla et al., Nuclear Structure and Related Topics, Proceedings of the International Conference, 

Dubna, June 30- July 4, 2009, Volume II, Ed. A.I. Volovin, V.V. Voronov, R.V. Jolos (JINR) 
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Outlook   Zr - 7.7 MeV Spectrum 
96 

N. Pietralla et al., Nuclear Structure and Related Topics, Proceedings of the International Conference, 

Dubna, June 30- July 4, 2009, Volume II, Ed. A.I. Volovin, V.V. Voronov, R.V. Jolos (JINR) 
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Summary 

  Transition strength determination in    Zr 

  Normalization of   Zr-data possible 

  Study of the 1  state of quintuplet 

  Information of PDR in doubly-closed subshell nuclei 

Supported by DFG  

   (SFB 634) 

SFB 634 

nat 
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