Additional EPU measurements 
1) Measure Bx and By reference magnets’ field integrals using: 1) the long coil at various X positions of the coil 2) the flip coil in bldg. 26 3) the taught wire in bldg. 26 4) Hall probe scans; compare results

A Bx reference magnet was measured first in Bldg.26 lab by a 0.4m long stretched wire. At MMF we measured the same magnet with the coil at different x positions. To set the current we used HP E3610A Power Supply with Danfysik Ultrastab 860R current transducer and Danfysik 860S range selector. The magnet was standardized by cycling the current 2 times; 0A – 5A – 0A. The current set to 0.998A. Undulator gap set to 113mm. Magnetic axis is at x=0.

Results are in the following table (‘Integral’ is ‘Coil’ – ‘Current=0’).
	X
(mm)
	Current = 0
	Coil
(G-cm)
	Integral
(G-cm)
	Wire
(G-cm)
	Diff.
(G-cm)
	Diff.
(%)

	-24
	+87
	-396
	-483
	-476
	-7
	-1.5

	0
	+104
	-371
	-475
	-476
	+1
	+0.2

	+24
	+120
	-361
	-481
	-476
	-5
	-1.3



Hall probe measurement: I1X = -481 G-cm (1.2%).
 
2) Measure EPU in VP- at 13 mm and 30 mm gap using the long coil and the Hall probe

Coil data in Run 42 and Run 43 at: v:\MET\MagServe\BL5_EPU\Z Scans\.

3) In CP+ and CP- polarities, 13 mm gap, shift all rows by  Z = +1/8 * period and by  Z =  -1/8 * period and measure with the long coil; compare to unshifted CP + and CP- measurements

The same skew quadrupole. 
Data in Run 46, 47, 48, 49 at:  v:\MET\MagServe\BL5_EPU\Long Coil Scans\

4) Perform scans off the magnetic plane  in CP and VP and confirm integrated field measurements obey Maxwell’s equations (divergence and curl)

Theory:
Let Fx =  and Fy = 
Then ·B = and ×B = 

Measurements:
To calculate derivatives we have measured field integrals vs. x at y=0 and field integrals vs. y at x = 0 using long coil. No Earth field corrections.





Coil measurement results are in the following table (In G-cm):
	
	
	CP+
	CP-
	VP+
	VP-

	Y(mm)
	X(mm)
	I1Y
	I1X
	I1Y
	I1X
	I1Y
	I1X
	I1Y
	I1X

	0
	-2
	-248
	+205
	-98
	-59
	-589
	+387
	-339
	-226

	0
	0
	+169
	+42
	+307
	+94
	+510
	+188
	+641
	-47

	0
	+2
	+526
	-106
	+602
	+244
	+1387
	-40
	+1339
	+193

	-2
	0
	+21
	-434
	+546
	-311
	+479
	-1086
	+1083
	-1074

	0
	0
	+183
	+17
	+340
	+86
	+559
	-30
	+682
	-72

	+2
	0
	+380
	+452
	+214
	+495
	+836
	+985
	+599
	+863

	Derivatives(G)

	/dx
	+1935
	-778
	+1750
	+758
	+4940
	-1068
	+4195
	+1048

	/dy
	+898
	+2215
	-830
	+2015
	+892
	+5178
	-1210
	+4842

	

	·B
	+120
	-72
	-176
	-162

	×B
	-280
	-265
	-238
	-647

	div./ curl
(% of slope)
	15%/14%
	9%/13%
	20%/5%
	15%/14%




Maxwell's equations are satisfied with a reasonable accuracy.
Hall probe measurement results are in: s:\MagData\LCLS\Undulator\SSRL-BL5-EPU\DATASET0001\Rough Tuning\Z Scans\Run 033÷037 
Summary is in the table (Integrals in G-cm). Measurements are corrected for Earth field by adding constants:  X = -0.2G; Y = +0.4G
	
	
	CP-

	Y(mm)
	X(mm)
	I1Y
	I1X

	0
	0
	+538
	-72

	0
	-1
	+828
	+26

	0
	+1
	+202
	-174

	-0.5
	0
	+578
	+75

	+0.5
	0
	+501
	-224

	Derivatives(G)

	/dx
	-3130
	-1000

	/dy
	-770
	-3000

	

	·B
	-1770 ?!!

	×B
	-130 OK!

	div./ curl (% of slope)
	170%/4%




