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Abstract. At the Experimental Storage Ring ESR at GSI experiments on the investigation of the isolated 
nuclear two-photon decay were performed [1]. For a better understanding, complementary experiments were 
planned at the TANDEM accelerator at the University of Cologne, Germany. For these experiments targets 
from enriched 72Ge on a thin titanium backing as well as self-supporting targets were needed. As we had 
only scarce material available, thermal evaporation in a close evaporation geometry was the method of 
choice. 72Ge-targets in a thickness range of 350 - 370 cm², self-supporting and with titanium 
backing, were obtained. We report on the target production and on first results of their application in the 
experiment. 

1 Introduction 

In 2023, storage-ring experiments to investigate the 
nuclear two-photon  decay on 72Ge-isomers were 
performed with very high precision. These experiments 
revealed a partial half-life for the  decay of the 0+ 
isomer that is a factor of ~ 10 shorter than was expected 
from the extrapolation of -spectroscopy 
experiments on 16O, 40Ca, and 90Zn [1-3].   

Since with the storage-ring experiments only the 
life-time of the isomer could be measured, future direct 
-spectroscopy experiments in the low-energy regime 

would be favourable. Due to the now expected larger 
branching ratio of the  decay channel such 
experiments should be possible with state-of-art -
arrays.  

In 2023, the opportunity arose at short notice to 
conduct a complementary experiment to study the 
nuclear two-photon decay with proton scattering on 
72Ge-targets at TANDEM at the University of Cologne. 
The aim here was to estimate from the measured -
background the possibilities and requirements for future 
experiments with direct -decay studies.  

2 Requirements and prerequisites 

For the proton-scattering experiment at the TANDEM 
experiment 72Ge-targets with a thickness of about 500 
µg/cm² were requested. The tantalum frames had outer 
dimensions of 10 mm x 25 mm and an effective target 
area of 0.91 cm². For this thickness the energy loss of 
the backscattered protons is minimum which means that 
the resolution is maintained. For thicker foils the 
reaction rate is higher, but the energy resolution gets 
poorer.  

In order to separate the comparable small peaks of 
the  decay from the other reactions taking place, all 
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additional sources that could contribute to the -
background had to be minimized. This led to the 
following measures and requirements:  

 The target frames were made of tantalum, which 
is known to only have a low -excitation in case 
the frame is hit in the experiment accidentally. 

 The target material had to be as pure and as 
highly enriched as possible to avoid background 
from the contamination or other germanium 
isotopes. 

 The targets should preferably be self-
supporting. However, since the foils prepared 
with a water-soluble interlayer are in contact 
with water during the floating procedure, 
oxygen-contamination could become a 
problem. Non-water-soluble parting agents 
were not taken into consideration because this 
would have required longer time for process 
development. 

 Therefore, also 72Ge-targets on a thin titanium 
backing were required as a backup.  

To be on the safe side, two to three targets with and 
without backing were requested that had to be produced 
within 4 weeks, including the rolling of titanium 
backings of about 2 µm in thickness. 

3 Preliminary studies 

3.1 Properties of germanium 

Germanium is a lustrous, hard-brittle metalloid, which 
is chemically similar to silicon and tin. It is a 
semiconductor with covalent bonds. The melting 
temperature is 938 °C and the density 5.327 g/cm³. 
Germanium has four stable isotopes and the here 
relevant isotope 72Ge has a natural abundance of 27.4 %. 
[4]. 

© The Authors, published by EDP Sciences. This is an open access article distributed under the terms of the Creative Commons Attribution License 4.0

(https://creativecommons.org/licenses/by/4.0/). 

EPJ Web of Conferences 327, 01003 (2025)                                                                                        https://doi.org/10.1051/epjconf/202532701003
INTDS2024







https://link.aps.org/doi/10.1103/PhysRevLett.133.
022502  

2. J. Schirmer, D. Habs, R. Kroth, D. Schwalm, 
M.Zirnbaur, B. Broude, Double gamma decay in 
40Ca and 90Zr. Phys. Rev. Lett. 53, 1897 1900 
(1984). 
https://doi.org/10.1103/PhysRevLett.53.1897  

3. J. Kramp, D. Habs, R. Kroth, M. Music, J. 
Schirmer, D. Schwalm, C. Broude, Nuclear two-

Nucl. Phys. 
A, 474, 2 (1987) 412-450, 
https://doi.org/10.1016/0375-9474(87)90625-7  

4. Wikipedia 
https://en.wikipedia.org/wiki/Germanium  

5. S.H. Maxman, Target preparation techniques. 
Nucl. Instr. Meth. 50, 1 (1967) 53-60, 
https://doi.org/10.1016/0029-554X(67)90593-9  

6. Á. Barna, P.B. Barna, J.F. Pócza, I. Pozsgai, A. 
Dévényi, Thick self-supporting amorphous 
germanium films. Nucl. Instr. Meth. 102, 3 (1972) 
549-552.  
https://doi.org/10.1016/0029-554X(72)90644-1  

7. A Méens, G Ehret, Self-supporting isotopic Ge 
targets. Nucl. Instr. Meth. Phys. Res. A 362, 1 
(1995), 53-59, 

https://doi.org/10.1016/0168-9002(95)00243-X  

 

 

4

EPJ Web of Conferences 327, 01003 (2025)                                                                                        https://doi.org/10.1051/epjconf/202532701003
INTDS2024


