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Thoughts on Dipole 001 Eddy Current Harmonics
1.  Introduction.
Several of us were struck by the large eddy current part of the B5 term in dipole 001 harmonics, and by the fact that this term disappeared when the iron was removed.  In my Report 30, I speculated about whether this could indicate some kind of eddy current effect coming from the yoke assembly rather than from the superconductor.  Following this a bit further, I have plotted the eddy current components of all the measured harmonics, with iron and without.  To facilitate comparison between them, I have scaled all harmonics to the winding radius, so that they all have roughly the same value.  Having done all this, I was disappointed to find no obvious trend, but I thought it worth circulating the results just in case they bring enlightenment for somebody.
2. The Measured Eddy Current Harmonics

All the data comes from the spreadsheets of Animesh Jain [1]  [2].   Because my results have not turned out to be so interesting, I am not appending the spreadsheets behind them, but they are available if anyone needs them.

For each harmonic, I find the eddy current component at 4T/s by subtracting the dc component.  I then scale each amplitude to the coil radius by multiplying it by (40/25)n-1.   As before, I am taking the harmonic as (Bup – Bdown)/2.   Results are presented below, with and without iron.  Except for the dipole terms, all are plotted on the same vertical scale for ease of comparison.  Strictly speaking I should probably have plotted against field rather magnet current but, given the lack of positive result, it didn’t seem worth the extra effort.
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3. Remarks
Looking at all the results together, it seems that B5, B7 and A4 are significantly increased by the iron.   But the lack of any effect of iron on B1 would seem to weaken my hypothesis of a significant eddy current effect in the yoke.

The behaviour of A1 and A3 without iron at high current is strange; I checked the eddy current components of these terms from measurements at lower sweep rates and found the same result, so it seems to be genuine.  Perhaps it is caused by something outside the cryostat.
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