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From rotation symmetry, a 
neutron spin is static in a zero 
magnetic field. Looking for 
deviations of this law allows  
sensitive tests of rotation 
invariance, based on the search 
for a Lorentz-violating interaction 
potential V.
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Binned data recorded with OILL@ILL 
5 days in April 2008 + 6 days in december 2008

Comparison with existing limits 
on the coupling to different particles. 

No daily modulation is observed

Neutron spin

cosmic axial field.
Static in a cosmological 
frame, daily rotating in 
the lab frame.

Sought effect: 
daily modulation of the neutron Larmor frequency

In presence of a normal vertical 
magnetic field B, the exotic potential V 
modifies the neutron Larmor frequency.

Even protected by the magnetic 
shield (shielding factor of 10 000),  
natural drifts of the B-field could hide 
a cosmic signal. The OILL 
spectrometer is equipped with a 
199 Hg comagnetometer to monitor 
the B-field fluctuations, by probing 
optically the precession of Hg spins. 
Precision: 40 fT per cycle. 

We performed a clock comparison experiment, looking at the 
stability of the ratio of the neutron to mercury precession frequencies. 

Measurement with polarized 
ultracold neutrons in the OILL 
(Sussex/RAL) spectrometer. 

Ramsey method: 
two transverse oscillating π/2 
pulses, separated by 100 s of 
precession time. 

Statistical accuracy 
per cycle at PF2 ILL:

Resonance at the Larmor frequency

Neutron polarization

Precession time
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Optimal 
working zone In presence of an electric field E, 

more sophisticated Lorentz-
violating effects can be looked at 
[Bolokhov et al PRD 78 (2008)]
The sought phenomenon is a 
Pockels effect on neutron spin in 
vaccuum. 
A non-zero Lorentz-violating 
background tensor d

ij
 would 

induce a neutron electric dipole 
moment with oscillation periods 
of 12h and 24h. 

No modulation is observed

Result with OILL@ILL in december 2008

Cosmic axial field

cosmic EDM tensor.


