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Monte Carlo simulations of  Correlation Precision 
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Precision measurements of the angular correlation reveal the nature of the fundamental 

interactions and can shed  light on the possible extensions of the Standard Model.  

Historically, the isotope 
6
He

  
has been extensively used in determining the form of the weak 

interaction. The present experimental techniques may allow to measure the correlation 

coefficient at the precision  level at which the Standard Model corrections and that of its 

possible extensions are of the same order, namely below 1%.  We performed Monte Carlo 

simulations of the experimental setup consisting of 
6
He

+
 trapped in an electrostatic ion beam 

trap (EIBT), studying the interplay of different experimental parameters and their influence on 

the angular correlation coefficient. The bunch size of the trapped ions is of particular interest 

and it comprises the major factor in the estimations of the experimental precision. The 

simulations show low sensitivity to the size of the bunch and the presently available 2 cm size 

does allow measurements of the correlation coefficient at the level less than 1%.  

Alternatively, once can take an advantage of the fact that for zero neutrino mass the system is 

over-determined (one measures energy and momentum of electron and recoil ion, six 

measurable quantities in total,  for five free parameters), which makes it possible  to 

determine the profile of the ion bunch in the electrostatic ion beam trap (EIBT). This 

information is extremely useful since the  bunching is independent of mass and should be the 

same for other ions of the same charge.  We present simulation results relevant to the 

conceptual design of the EIBT setup at the WI.  


