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Experimental program with UCN and neutrino 
at the PIK reactor
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UCN source based on superfluid helium
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Test bench at ILL
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Gravitational spectrometer
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Experimental program with UCN

Neutron electric dipole moment Neutron lifetime
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Measurements of neutron EDM carried out at ILL reactor

(Grenoble, France) on the PNPI experimental installation. The

double-chamber magnetic resonance spectrometer with long

holding of ultracold neutrons is used. The results obtained

determine the upper limit for neutron EDM at 90% confidence level

|dn| < 5.510-26 еcm

PNPI EDM spectrometer at ILL   2008-2014

A.P. Serebrov et al., Phys. Rev. C 92 (2015) 055501

δdn ~  . ∙  
-25 e∙cm/day, ρucn at entrance ~4 cm-3

E=12-14 kV/cm 
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Scheme of EDM spectrometer
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New scheme of EDM spectrometer
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Calculational scheme
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EDM experiment at the PIK reactor 

δdn ~  . ∙  
-25 e∙cm/day       =>       δdn ~  ∙  

-25 e∙cm/day 
E=12-14 kV/cm => 27 kV/cm Technical Physics 64 (2019) 436

at ILL with ρucn at entrance ~4 cm-3

δdn ~  . ∙  
-26 e∙cm/day at PIK with ρucn ~200 cm-3

δdn ~  ∙  
-27 e∙cm/year
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Neutron lifetime measurement with big gravitational trap

𝝉𝒏 = 𝟖𝟖𝟏.𝟓 ± 𝟎.𝟕𝒔𝒕𝒂𝒕 ± 𝟎.𝟔𝒔𝒚𝒔𝒕 𝒔 
 

?

A.P. Serebrov et al., Phys. Rev. C 97 (2018) 055503
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Scheme of setup
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Measurement process



18

Calculational scheme
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MC simulation
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Neutrino-4 experiment to search for sterile neutrino
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PMT count for different source position
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Signals in detector
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Efficiency of the detector
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PIK data center
http://top50.supercomputers.ru 



26

Conclusion

1. nEDM

δdn ~  . ∙  
-26 e∙cm/day at PIK with ρucn ~200 cm-3

δdn ~  ∙  
-27 e∙cm/year

2. Neutron lifetime

Gain to ILL ~50    

Statistical uncertainty → 0.1 s

3. Neutrino-4

MC simulation provided development and   

predictions for the result


