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New Data on Dipole 001 Losses

1.  Introduction
This report simply plots the new measurements of Dipole 001 loss alongside the old data and calculations originally presented in my Reports 22 and 14.  The new data is taken from the workbook GSI001_SS-NoEq.xls sent by Richard Thomas via email on 30 Nov 05 and is for the series of measurements carried out on 14 Nov and 15 20005, in the stainless steel cryostat 6.
Version 2 includes the calculations of Hanno Leibrock [1] of eddy current losses in the stainless steel shell and cryostat walls.

Version 3 follows from the conference call of 26 July 06.  It plots the eddy current component of magnet loss against ((dB/dt)2dt and it presents a calculated loss curve in which Ra is adjusted to make the calculation fit the measurement.
2. Results

App 31-1 reproduces App 22-3, with the addition of the new data.  Fig 1 plots the hysteresis component of loss.
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Fig 1: Hysteresis loss per cycle versus maximum field

Fig 2 plots the eddy current component of magnet loss per cycle, including the eddy currents in shell and cryostat (dashed line excludes shell and cryostat), versus ((dB/dt)2dt and compares it with the experimental values supplied by Richard Thomas [2].  Also shown by the green line is the calculated eddy loss with Ra adjusted to 28 which produces a reasonable fit with the data.
Fig 3 plots the ratio of experiment / theory, showing that the experiment is ~ 1.5 times higher than theory and, unlike the plot in version 1, there is no significant discrepancy at high field.  The variation at low field probably comes because the theory ignores self shielding effects
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Fig 2: Eddy current part of the total magnet loss versus  ((dB/dt)2dt
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Fig 3: Ratio of measured / theoretical gradient of loss per cycle versus B´
3. Appendices
App 31-1:  Losses in Dipole 001
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