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Aim of the experiment 

The equipment which has been used at the ILL to search for the electric 
dipole moment of the neutron can be used with only minor modifications to 
make a more precise measurement for the magnetic moment of the neutron. The 
magnetic moment was last measured in 1956 to a precision of 3 parts in 
10 [1]. We hope to carry out an experiment in the next six months which 
aims to achieve a precision of 3 parts in 10 . 

Method 

We propose to compare the spin precession frequency of the neutron with that 
of the proton in the same magnetic field. The magnetic moment of the proton 
has recently been measured to I part in 10 [2] and so the comparison will 
allow the neutron moment to be determined. 

The spectrometer has a well shielded permanent magnet with a field drift 
rate of about 2 parts in 10 in 10 minutes. In order to sample very nearly 
the same volume of the field we plan to use a meter length of 10 mm diameter 
glass guide for the neutrons as they pass through the spectrometer field. 
Subsequently the proton precession frequency will be measured for protons in 
water which is made to flow down the same glass tube. The neutron and proton 
precession frequencies will not be measured simultaneously. It is envisaged 
that ten minutes will be devoted to measuring the neutron frequency and then 
the next ten minutes to measuring the proton frequency, and so on alternating 
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between the two for some hours allowing the field dri-t to be eliminated and 
giving good statistical averaging. 

The neutron precession frequency will be measured by magnetic resonance in 
much the same way as has been used for the electric dipole moment search. The 
signal to noise ratio is such that the frequency can be measured :o 4 parts 
in 10 in 3 minutes. Most of the apparatus changes concern provision for 
measuring the proton precession frequency. Water will spend about lO seconds 
in a 4 kilogauss field so that its proton spins become partially polarized 
it will then enter and flow down the glass guide of the spectrometer. After 
about 3 seconds it will emerge from the far end ant the expectation values 
for the projection of the proton spins will be measured by a Q-meter type 
NMR detector working in a field of 4 kilogauss. The field inside the 
spectrometer is approximately )6 gauss. The signal to noise ratio for the 
proton signal should allow the proton frequency to be measured to 1 part in 
,J • , • 
!0 in 1 minute. 
The ability to easily reverse the neutron and proton flow directions through 
the spectrometer is a important feature of the apparatus allowing one to 
cancel the largest frequency shifts due to the Millman effect and to errors 
in the phases of the oscillating field coils [31. 
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