
 Several results of the experiment

 Detect anti neutrino oscillations

 Measure energy spectra of the anti neutrinos

 Measure nu bar of 252Cf

Work done with the PROSPECT program

The measurement was made with a large bank of 6Li loaded liquid scintillation 

detectors. There were 154  individual segments (detectors) with a total of 4 tons of 6Li. 

It differs from the scintillation tank type measurements since gamma-rays from 

an intense 252Cf source near the detector start the detection process.  Detection of 

fission fragments in a fission chamber is not used. The neutrons are detected using 

the 6Li(n,t) reaction.

There is high efficiency for neutron detection, about 70%. The understanding of 

neutron detector efficiency is being studied thoroughly to hopefully reduce the 

uncertainty in the absolute measurement.

Comments on The Hansell experiment
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Data were obtained with the 6Li loaded liquid scintillation detectors for the interval 

from 1μ to 300 μs after the detection of Prompt spontaneous γ rays. 

He determined the number of neutrons in that interval each time prompt spontaneous 

γ rays were detected. Thus, multiplicity values, Po to P10 were obtained

A threshold of 3 MeV was used for the detectors. Based on the work of Spencer and  

Guy this should eliminate delayed γ rays. It also eliminated the 2.2 MeV γ rays from  

hydrogen capture

The uncertainty of 2.2 % is dominated by the uncertainty in the efficiency of the 

neutron detector. The efficiency was calculated based on the amount of 6Li put into the 

detectors.

They estimate they may be able to reduce the total uncertainty to about 1%

Most measurements of nu bar for 252Cf determined their detector efficiency 

primarily with a proton telescope so the detection of the proton defines the energy and 

presence of the associated neutron that goes into the detector. So the efficiency is 

known very well.

Comments on The Hansell nu bar experiment
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252Cf Multiplicity

Hansell values obtained by normalizing the

distribution by the integral of each multiplicity,

Hansell 1992 1993



Experimental Values of Neutron Multiplicity of 252Cf (nu bar)


