Preliminary Stangenes Test Results  
Long Coil Test Results  

The Stangenes solenoid was measured, using a long rotating coil, to determine the integrated quadrupole strength as well as the higher order harmonics.  4 runs were performed using the long rotating coil.  Run 1 is the "official" measurement of the integrated quad strength and the harmonics.  The integrated strength (GL) was measured using a double coil setup which makes the measurement less susceptible to being off the magnetic center axis.   The three other runs were performed to check the equipment used for the measurement.  Run 2 used the bucking coils (run one used a single coil) to measure the higher order (> 3) harmonics, but there is no significant difference in the measured harmonics between runs 1 and 2.  For run 3 , one end of the coil was raised by 2 mm to see if this effected the quad strength measurement.  In theory it shouldn't and it didn't.  For run 4 the magnet was turned ~42 degrees to see if the measured south pole angle of the quad moment moved with it and it did, so the measurements of the quad integrated strength is coming from the magnet and not from some other source.
	Run
	1
	2
	3
	4

	Integrated Quad Str normalized to the current (GL/I) at 30 A
	0.0005930
	0.0005926
	0.0005925
	0.0005932

	GL/I normalized to Run 1
	1.00
	0.99930
	0.9992
	1.0003


As for possible errors in the integrated strength, it is difficult to be off by orders of magnitude, because the voltage measured by the coil is equal to the integrated strength when multiplied by the coils constant factor.  The coil constant is determined by the coil geometry, specifically by the number of turns in the coil and its radius.  Since these two parameters are fairly well known, to within a 1 % error, thus the measured integrated strength is known to within 1%.  

Short Coil Test Results.

A short coil of length 2.5 cm was used to measure the first 4 harmonics in 2.5 cm steps to see if the quad term was coming from a specific area of the solenoid.  Looking at the graph it is clear that most of the field comes from the end of the solenoid that has a 3 inch slot cut across one end of the coil.  
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One can consider what the integrated strength would be if one integrated the good half of the magnet twice.  The results are compared to the measurements of the GTF solenoid made in 2003.   One thing to note when comparing the numbers is that the a great deal of time was spent on the GTF solenoid to get it aligned, while the Stangenes solenoid was made for another purpose and is being measured as a test.  
	Name
	Peak axial field (T)
	Current (A)
	Int Str. (T) short coil

	GTF Solenoid
	-0.148630
	100
	2.399e-4

	GTF Solenoid
	-0.222090
	150
	3.896e-4

	Stangenes (2 x good half)
	-0.195120
	30
	5.380e-4
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