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SLAC Traveler for HXR Undulator #29H929-000 in MMF
Dataset 001

This traveler is intended to cover preparation, magnetic measurements, and fiducialization of the HXR undulator segments at MMF.   

Preparation:
· Remove all protective covers. 
· Remove plastic cover. Clean up the granite.

· Label modules from 1 to 3.

· Remove the motor covers on the bench side.

· Check vacuum chamber limit switches.

	Vendor serial number from undulator label:
	

	Technician (initials):
	

	Date/Time:
	


· Call controls group to hook-up and check the control system. Check completed.

· Call alignment crew to align the undulator to the bench. Alignment done.
· Open gap to 100mm. Attach temperature sensors. Reset/balance the load cells.
· Install brackets for the vacuum chamber limit switches. 
· Turn ON the bench. Manually move the carriage to check for interferences. 

· Initialize the bench.

Tuning.
Follow the check list below, consult with the tuning test plan (LCLS-TN-17-1). 
Tuning process checklist:

	Engineer (initials):
	

	Tuning started, Date (mm-dd-yyyy):
	

	· Undulator magnetically aligned at tuning Gap = 9mm (check load cells’ readings, balance cells in necessary); results recorded in the table below.

	· Find magnetic center at min B, record X position in the table.

	· Match half-gap and full-gap encoder readings at 9.0 mm gap 

	· Upstream RM measured

	· Kugler bench OFF, Long coil set, PDI and XPS ON

	· Field integrals measured for tuning trajectories

	· Coil and stages in park position, PDI and XPS OFF, the coil removed for shimming.

	· Shim table prepared. Gap opened to 100mm.

	· Undulator trajectory shimming completed

	· Kugler bench ON and re-initialized

	· Trajectories and phase errors checked. (If additional shimming needed, repeat Hall probe measurements, coil measurements and tuning).

	· Trajectories and phase errors tuned to tolerances.

	· Fields measured for tuning ends.

	· Kugler bench OFF. Long coil set, PDI and XPS ON

	· Field integrals measured for tuning first and second field integrals.

	· Shim table prepared. Gap opened to 100mm. The coil removed for shimming. 


	· Field integrals tuning done.

	· Long coil set back, PDI and XPS ON.

	· Undulator field integrals checked. If additional shimming needed, repeat coil measurements and tuning.

	· Field integrals shimming completed.

	· Field integrals measured for finding commissioning gap.

	· Coil and stages set in park position, PDI and XPS OFF, the coil removed. shimming.

	· Kugler bench ON and re-initialized.

	· MA position vs X checked.

	· Trajectories and phase errors checked and within the tolerances. 

	· Hall probe measurements to find commissioning gap done.

	· Phase matching done.

	· Coil installed; optical measurement of coil position done.

	· Field integrals vs gap checked.

	· Final scan done, coil

	· Coil and stages set in park position. PDI and XPS OFF, the coil removed.

	· Gap clearance checked. Gap =7.350mm


	· Voltmeters checked.
· 

	· Kugler bench ON and re-initialized.

	· Reference magnet measured.

	· MA position vs X checked. Gap = 9mm

	· Capacitive sensor measurements, gap = 7.5 mm

	· Final scan done, Hall probe.

	· PMs attached.

	· PMs measured for fiducialization, file with results created.

	· Fiducialization done.

	· Capacitive sensor measurements, poles #10, 20, 240, 250 done.

	· Controller Configuration saved.


The following information is to be noted by an engineer:

	Feet Position (A, B, or C):
	B

	Closed loop Encoders
	Full-Gap, Renishaw

	Average X (m):
	

	Average Y (m):
	

	Final Pitch (µrad):
	

	Final Yaw (µrad):
	

	Magnetic axis position X (m):
	

	Magnetic axis position Y (m):
	

	Coil X-position (m)
	

	Coil Y-position (m)
	

	Commissioning Gap (mm)
	

	Reference magnet measurement (T)
	

	Voltmeter X (6V)               6.00003
	

	Voltmeter X (-6V)             -6.00003
	

	Voltmeter X (1V)               1.00000
	

	Voltmeter Y (1V)               1.00000
	


	UWU upstream bench up
	

	UWL upstream bench low
	

	UAU upstream aisle up
	

	UAL upstream aisle low
	

	DWU downstream bench up
	

	DWL downstream bench low
	

	DAU downstream aisle up
	

	DAL downstream aisle low
	


Fiducialization:
The following information is to be noted by an engineer:

	Engineer (Initials):
	

	Upstream RM X offset (m):
	

	Upstream RM Y offset (m):
	

	Downstream RM X offset (m):
	

	Downstream RM Y offset (m):
	

	Upstream PM X offset (m):
	

	Upstream PM Y offset (m):
	

	Downstream PM X offset (m):
	

	Downstream PM Y offset (m):
	


Have an alignment crew to measure offsets between RM and the undulator fiducials. 
	Surveyor (initials):
	

	Date (mm/dd/yyyy):
	


Prepare the undulator for the move into the storage area:

· Power OFF the controller. Disconnect the network cable.

· Remove vacuum chamber limit switch brackets.

· Remove temperature sensors.

· Remove long coil brackets.

· Install all protective covers. 

· The undulator is ready for move into the storage area.

	Technician (initials) / date:
	


URL for data:

	V:\MET\MagServe\MagData\LCLS-II\Undulator\HXU_000 \DATASET0001 \Final Results\


	Undulator tuning completed (signed):
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