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Magnetic Measurements of the SNS D-Plate Dual Axis Steering Magnet

A 4” ID dual axis steering magnet has be fabricated and tested for use on the SNS D-Plate.  The steering magnet is a copy of the 4” ID IPF steering magnets.  Refer to LANL drawing number 154Y-653729 for the mechanical details.  The results of rotating coil measurements of the IPF steerers is described in the memo LANSCE-1:01-057 (TN).  The field of this magnet was measured using a Hall probe and three-axis point mapper.  The results of these measurements are described below.

Central field vs. current

The probe was placed at the center of the magnet and oriented to measure the vertical (horizontal steering) or horizontal (vertical steering) field components as a function of current.  The magnet was oriented with its terminal blocks on top.  These results are listed in Table I and plotted in Fig. 1.  At 6 A the voltage drop across the terminals was measured to be 4.7 V for both axes.  6 A per axis is the recommended peak operating current of this magnet.

Central field uniformity

The uniformity of the central field was measured for both axes at a current of 6 A, Fig. 2.

Integral field

The transverse field component of each axis was measured along the z axis from z = –30 cm to +30 cm at a fixed current of 6 A, Fig. 3.  The point map measurements were numerically summed to calculate the integral field.  At 6 A the integral field was calculated to be 3172 G-cm for horizontal steering and 3164 G-cm for vertical steering.

IPF steerers

The IPF steerers were measured with a rotating coil that determined the properties of the integral field.  At 6 A the IPF steerers were measured to have an integral field of 3270±70 G-cm.  The rotating coil measurements of the IPF steerers measured the integral field uniformity in terms of the mulitpole components.  These results, listed in Table II, should be the same for the SNS steering magnet.

Table I

Central field vs. current.

	
	Horizontal Steering
	
	Vertical Steering

	
	I
	Bo
	
	I
	Bo

	
	(A)
	(G)
	
	(A)
	(G)

	
	
	
	
	
	

	
	10.18
	252.5
	
	10.12
	251.7

	
	9.14
	228.5
	
	9.02
	225.6

	
	8.07
	201.8
	
	8.07
	202.4

	
	7.09
	177.8
	
	7.09
	178.5

	
	6.02
	151.8
	
	6.03
	152.3

	
	4.94
	125.0
	
	4.99
	126.8

	
	3.96
	100.8
	
	4.08
	104.0

	
	2.96
	76.0
	
	3.05
	78.5

	
	1.99
	52.0
	
	1.94
	50.9

	
	0.94
	25.9
	
	1.00
	27.2

	
	0.00
	2.2
	
	0.00
	2.1


Table II

Typical multipoles measured for IPF steerers over the operating range of the magnets.

	
	Multipoles in % of n=1 at R = 4.0 cm
	

	
	n=2
	n=3
	n=4
	n=5
	n=6
	n=7
	

	
	
	
	
	
	
	
	

	
	<0.5
	7.5
	<0.2
	1.5
	<0.1
	<0.1
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Fig. 1  Central field vs. current measured for both axes.
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Fig. 2  Central field uniformity measured at 6 A for both axes.
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Fig. 3  Horizontal steering field along the z axis measured at 6 A.
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