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SLAC Traveler for SXR Undulator #29A804-002 in MMF
This traveler is intended to cover preparation, magnetic measurements, and fiducialization of the SXR undulator segments at MMF.   

Preparation:
1. Remove all protective covers. Install wooden platform between the undulator and granite.
The following information has to be noted upon moving an undulator into the lab by SLAC technician:

	Technician (initials):
	

	Date (mm-dd-yyyy):
	

	Shipping Damage? (Y or N):
	

	Vendor serial number from undulator label:
	


2. Call alignment crew to roughly align the undulator to the bench. 
3.  Attach temperature sensors; 3 – to the top & 2 – to the bottom jaws.
4. Call controls group to hook-up and check the control system.

4. Make sure all emergency stop buttons are de-activated.

5. Install linear potentiometer brackets.

6. Check torque of all magnet motion screws with 4.4 inch-lbs torque wrench. Record loose screws, if any.

	Technician (initials):
	

	Technician (initials):
	


7. Label modules from 1 to 5.

8. Open gap to 10mm (tuning gap). Check gap straightness with the touch probe.

	Engineer(initials):
	


Tuning.
Remove touch probe. Install the Hall probe, align. 

Follow the check list below, consult with the tuning test plan (LCLS-TN-16-nn ). 
Tuning process checklist:

	Engineer (initials):
	

	Date (mm-dd-yyyy):
	

	1. X0, Y0  at tuning Gap = 10mm found and recorded
	

	            Average X (m):
	

	            Average Y (m):
	

	            Final Roll (rad):
	

	            Final Pitch (rad):
	

	            Final Yaw (rad):
	

	2. Fields measured for tuning trajectories
	

	3. Upstream PM measured
	

	4. Kugler bench OFF
	

	5. Long coil set, PDI and XPS ON 
	

	6. Optical measurement of coil position done
	

	Coil X-position (m)
	

	Coil Y-position (m)
	

	7. Field integrals measured for tuning trajectories
	

	8. Coil and stages in park position, PDI and XPS OFF
	

	9. Shim table prepared
	

	10. Gap open to 195mm
	

	11. Undulator shimming completed
	

	12. Kugler bench ON and re-initialized
	

	Trajectories and phase errors checked. If additional shimming needed, repeat steps 2 ÷ 12
	

	13. Trajectories and phase errors tuned to tolerances
	

	Reference magnet measured
	

	Voltmeters checked
	

	Final scan done
	


The following information is to be noted by an engineer upon final tuning:

	Reference magnet measurement (T):
	

	First integral Y at center (µTm):
	

	Second integral Y at center (µTm2):
	

	First integral X at center (µTm):
	

	Second integral X at center (µTm2):
	

	Magnetic axis position X (m):
	

	Magnetic axis position Y (m):
	

	Voltmeter X (1V)               0.999987
	

	Voltmeter Y (1V)               0.999987
	

	Voltmeter Y (6V)               5.999985
	

	Voltmeter Y (-6V)               5.999985
	

	Final Phase error rms ( ˚ ):
	

	Measured K-value:
	

	X-field correction (G):
	

	Y-field correction (G):
	

	Final Phase error entrance ( ˚ ):
	

	Final Phase error cell ( ˚ ):
	

	Final Phase error exit ( ˚ ):
	


Make a table of shims and attach it to the traveler.

URL for tuning data:

	www-group.slac.stanford.edu/met/MagMeas/MAGDATA/LCLS/Undulator
/L143-112000-     /DATASET00   /Rough%20Tuning/


Fiducialization:
Upon completion of the tuning the undulator should be fiducialized.

Measure position of the US and DS PM centers w.r.t. the undulator center line. 
The following information is to be noted by an engineer:

	Engineer (Initials):
	

	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 PM and the undulator fiducials. Attach alignment data sheet to the traveler. 
	Surveyor (initials):
	

	Date (mm/dd/yyyy):
	


URL for fiducialization data:

	www-group.slac.stanford.edu/met/MagMeas/MAGDATA/LCLS/Undulator
/L143-112000-     /DATASET00   /


	Undulator tuning completed (signed):
	

	Date (mm/dd/yy)
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