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  SLAC wishes to have a 10 pole prototype undulator magnet structure early in the LCLS-II-HE project.  The tests that will be performed with the prototype are as follows:
1) The shim signatures will be studied.  The field integral of each shim will be measured as a function of gap and evaluated to determine if it is adequate for undulator tuning.  The measurements will take place at the SXU Kugler bench using a long coil.  The duration of the measurements will be approximately 2 weeks.
2) The effect of uniformity of magnetization of the magnet blocks will be evaluated.  The magnet blocks will be larger than for previous projects leading to potentially larger magnetization nonuniformities and error fields.  LCLS-II required mapping each magnet block and using the map in the sort in order to compensate for magnetization nonuniformity.  The different shim signatures may not correct the error fields at all gaps since the signatures of the shims and the magnetization errors may have different gap dependencies.  We wish to evaluate any required strategies for dealing with magnetization errors early in the design process.
3) Pole saturation will be studied.  The field integral of the magnet array will be measured as a function of gap to determine if there are large changes as the poles start to saturate.  Pole saturation complicates tuning and needs to be determined early in the design process.  The duration of this study will be approximately 3 days.
4) The end pole design will be evaluated.  The end poles saturate differently than the core poles causing large changes to the undulator field integrals as a function of gap.  This complicates tuning and needs to be determined early in the design process.  The duration of this study will be approximately 3 days.
5) The Hall probe measurements at the Kugler bench will be studied.  The fields in the HE undulators are higher than in previous undulators.  This means our Hall probes need to be calibrated to higher field levels.  The calibration magnet saturates and this affects the good field region.  We will make repeat calibrations and measurements in the 10 pole prototype at fixed gap in order to study the repeatability of the calibration and measurement process.  This will take approximately 2 weeks.
6) Magnet crosstalk will be studied.  The field integral of a phase shifter and the 10 pole prototype will be measured at different spacings between them.  The spacing at which crosstalk starts will be determined.  We will evaluate the design spacing in the tunnel.  This study will take approximately 2 weeks.
7) The 10 pole prototype will be used to evaluate our tuning software and techniques.  We will also use it to start training technicians for the production tuning.
  The magnet structures will be sent to SLAC from LBNL.  SLAC already has a frame left over from LCLS-II which can be used to mount the magnet structures and change the gap.  The frame may require stiffer slides in order to perform the measurements for these tests.  We will make any required changes to the frame in advance of receiving the magnet structures.

Labor Estimate
  The tests below refer to the numbered items above.  The labor units are man-weeks.
	Test
	Technician
	Scientist
	Alignment

	1
	0.5
	3
	

	2
	0.5
	2
	

	3
	0.3
	1
	

	4
	0.2
	1
	

	5
	1
	3
	0.5

	6
	2
	3
	0.5

	7
	4
	2
	

	Prepare frame & setup
	4
	2
	1

	Total
	12.5
	17
	2



  In addition to the labor, we may need to buy new guide rails for the frame depending on what we find with the present rails.  New rails will cost approximately $2500.
