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 The limitation achieved to the present time 
for the value of the electric dipole moment 
of neutron dn  2.910-26 ecm  (90 C.L.) 
is obtained with the method of magnetic 
resonance at the setup with the storage of 
UCN as a result of many-years-efforts of 
experimental groups in ILL (Grenoble, 
France) and PNPI RAS, (Gatchina, Russia).
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The method of magnetic resonance.

 The method of separate oscillating fields of Ramsey is the most sensitive 
one for registering the change of precession frequency. In our type of a 
spectrometer with the storage of UCN in the beginning and in the end of the 
storage period the two coherent pulses of oscillating magnetic fields with the 
frequency =2 B are applied. The first pulse rotates the spin of polarized 
neutrons into a plane perpendicular to the quiding magnetic field. During 
storage time (Ts) the neutron spins precess about B coherently, if 
necessary homogeneity of the constant magnetic field is secured. If the 
phase of the second radio frequent  pulse coincide with the phase of the 
first one, neutron spins will rotate by 90o more changing the initial 
polarization to the opposite one. If  the phase shift is 180o, the initial 
polarization is restored. If the phase shift between the oscillating fields is 
90o , the neutron spins remain in a plane perpendicular to B. In this case 
their mean polarization to the direction B will be zero, if there did not 
happen an additional change of phase of spin precession of neutrons (due 
to non-stability of B or due to interaction of dipole moment with the electric 
field).
In the setup for obtaining the frequency of the oscillating magnetic field the 
averaged readings of eight Cs magnetometers placed close to the UCN 
storage chambers are divided with coefficient (Kdiv) which close to ratio of 
the gyromagnetic ratio Cs and neutron..



• EDM spectrometer PNPI

6

1.2

1.3

1.4

1.1

1.5

2.25.5 2.1

5.4

3

4.4

4.3 4.1

4.2

5.1

5.25.35.65.75.8

5.9



















Raby resonance



Not far from resonance:

N(f) = Nres Sin2 Ts·( f – fres) + Nres
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Fluctuation magnetic field in spectrometer



Sensitivity

n
+

+

-
-

h ( N N )d N2 ( E + E ) f

- 


res res
n + res+ s

--
h 2N h 2Nd N 2(E +E ) 2 T N2(E +E ) f




  




Now we have:

 E±=15 Kv/cm        Nres=1500     a=0.55
 Ts = 100 s

 δdn = 3.6·10-25 e·cm/day



We hope increase :
 E up to 20 Kv/cm        
Neutron flux 2 times   
 and obtain δdn ≈ 2·10-25 e·cm/day
Or 2·10-26 e·cm/100 day of measurement

This accuracy is comparable with the 
limitation achieved to the present time for 
the value of the electric dipole moment of 
neutron. 



 Thank you for your attention.


