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Comparison of core and filament magnetizations

1. Introduction

This note assesses the importance of magnetization in the stainless core by comparing it with that of the NbTi filaments
2.  Data
Appendix 1 presents the details.  Data on magnetization of the core are taken from SS304-RevB.xls by Arup Ghosh and on the NbTi filaments from GSI4-4AT.xls by Andries den Ouden.  In both cases we use oM measured in mT, multiplied by the appropriate fill factor calculated as a fraction of the insulated cable size.  The core is taken to be 2 x 25m foils. 

Fig 1 plots the results for 6 micron and 3 micron filaments, with the measured foil magnetization plus an extrapolation to high fields using constant  = 1.063.

[image: image1.emf]-6

-4

-2

0

2

4

6

-4 -3 -2 -1 0 1 2 3 4

field T

 magnetization (mT)

NbTi 6 micron

extrap core

NbTi 3 micron

core


Fig.1: Magnetization of filaments and core foil per unit volume of insulated cable.

Table 1 lists spot values at the injection field of 0.4T.

Table 1: Magnetization at the injection field of 0.4T

	  material
	x magnetization  mT

	  NbTi 6 micron
	5.459

	  NbTi 3 micron
	2.730

	  core
	0.093


2. Conclusions

It may be seen that, at injection field, even for the fine 3 m filament wire, the core magnetization is a factor 30 less than the filament magnetization.  So for all practical purposes we may neglect it.  At high fields however the core magnetization becomes comparable with the NbTi, although this is unlikely to cause any problems. 
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