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Motivation 

Ultracold Neutrons (UCN) to test the Standard Model 

  neutron electric dipole moment 
  neutron lifetime 
  quantum states in gravitational field 
 … 

Ultracold neutrons (UCN):  En < 300 neV (Tn    mK) 
 
 can be stored in material bottles 
 can be magnetically stored : 60 neV/Tesla 
 gravitational storage: 102 neV/m  

UCN-source in pulse mode operation: 
 
 ideal for UCN storage experiments 
      
UCN source at TRIGA reactor Mainz: 
 
  max. 12 pulses / hour 
 

example: Mainz n-lifetime experiment  

magnetic storage 

~ 



TRIGA Mark II  reactor Mainz 

UCN-D UCN-C 

two operation modes: 
 

steady state:  
100 kWth , 1012 n/cm2s 
 

pulse mode: 
250 MWth (30 ms), 
21015 n/cm2s 



UCN sources at the TRIGA Mainz 

UCN source beamport D 

He recovery system: 
He bag and compressor  

He liquefier (planned) TRIGA Mark II 

user platform 

UCN source  
beamport C 



Cryogenic system of UCN source at beamport D 

T6 K T300 K 

thermal bridge 

biological shield 

reactor core 



UCN density measurement 
Setup 

with user 
platform 
2,7 m  

0,9 m 



UCN D: results of UCN storage experiment  

UCN storage curve (red points, stat. error bar are too small to be visible) with two exponents fit:      

  UCN density   ρ(0) = 7 UCN/cm3 



Neutron half-life measurement at the reactor TRIGA 
Mainz: concept of an experiment 

The full concept 
 

• TRIGA reactor in Mainz with existing UCN source 
• Axial storage: B-field of aSPECT 
         in horizontal arrangement 

• Radial storage: multipole inside aSPECT 
• Fast adiabatic spin flip 
       retractable guide tube with rf-flipper 

• 4π decay proton measurement with aSPECT detection system 
       continuous monitoring! 
       background measurements 

• Monitoring of neutron losses 
      with GEM detector, 
      n-sensitive Li-glass scintillators 
      n-sensitive Si-Photodiode 









Conclusion and outlook: 

• Construction of UCN D is completed and source can currently 
be operated in the test regime  

• UCN density of 7 cm-3  was achieved in a storage volume of  10 
liters (preliminary)  

• Steps towards a UCN user facility at TRIGA Mainz- on-site: 

         He-liquifier for long-term runs with UCN sources,  

     - experimental platform  

     - additional reactor staff (operators ) to provide long-term reactor  

           operation  

  

• Concept of a new experiment for the neutron half-life with   
the aSPECT setup at the TRIGA Mainz UCN source is developed 

  


