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Gatchina EDM spectrometer 1975

The first result for nEDM
with UCN method 

dn< 1.610-24 есм
(90% C.L.)

Altarev I.S. et al.,
Nuclear Physics A341 (1980) 

269-283 

The double-chamber spectrometer with 

reversible electric field is suggested for the 

first time.



3

dn< 610–25 есм (90% C.L.) 
Altarev I.S. et al., Physics Letters B102 (1981)  p.269

Gatchina EDM 

spectrometer 

with UCN 

liquid hydrogen 

source 

in beryllium 

reflector of

WWR-M reactor

The double polarization analysis system 

is suggested for the first time.

1980
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Gatchina source of UCN and polarized cold neutrons 

1985 -1996
dn< 9.710-26 есм

(90% C.L.)
I. S. Altarev et al., Yad. Fiz. 59 (1996) 1204
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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 ~ 1.7∙10
-25 e∙cm/day, ρucn at entrance ~4 cm-3

E=12-14 kV/cm 
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UCN facilities at the PIK reactor

UCN source

EDM

n
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UCN source based on superfluid helium
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Test bench at ILL
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Scheme of EDM spectrometer
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polarizer

bottom UCN trap ± high voltage electrode 4 bottom magnetometers

flipper

analyzers

2 direct UCN detectors 2 side UCN detectors 

RF coils

magnetic 

screens

valves

grounded electrodes



11

New scheme of EDM spectrometer



12

A-A

A

A

Calculational scheme
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MC simulation
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PIK data center
http://top50.supercomputers.ru 
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Conclusion

δdn ~ 1.7∙10
-25 e∙cm/day       =>       δdn ~ 1∙10

-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 ~ 1. ∙10
-26 e∙cm/day at PIK with ρucn ~200 cm-3

δdn ~ 1∙10
-27 e∙cm/year
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- Minimal SUSY

- Weinberg Multi-Higgs

- Left-Right Symm.

- Electromagnetic

Theoretical

Prediction:
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History of nEDM measurements in Gatchina and Grenoble. 

Result and prospects of  PNPI-ILL-PTI collaboration 

Cosmology

Gatchina First result with UCN

26/ / 5.5 10nEDM e cm−  

UCN source 

at PIK reactor

2710 e cm− 

CP-violation and  search for  neutron  EDM 



Thank you for attention  
Best regards from Gatchina


