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Magnetic Measurement Traveler for LCLS Injector and Linac Magnets

	Item
	Result
	Form/Unit

	
	
	

	Magnet name from magnet label:
	Prototype Corrector 1 –inch bore
	text

	Magnet type: 
	Corrector
	Dipole/Quad

	Magnet orientation:
	Both
	Horz/vert

	Magnet polarity (by LCLS convention);
	
	Pos/neg

	Vendor serial number from magnet label:
	N/A
	#

	SLAC barcode  number:
	N/A
	#

	SLAC drawing number:
	N/A
	#

	Beam direction arrows – both sides?
	N/A
	Y/N

	Polarity designators affixed?
	
	Y/N

	SLAC approved electrical safety covers?
	N/A
	Y/N

	SLAC approved lifting eyes?
	N/A
	Y/N

	Shipping damage?
	N/A
	Y/N

	Workmanship OK?
	?
	Y/N

	Vendor tests passed on magnet label?
	?
	Y/N

	LCLS PRD number:
	
	#

	Cooling water pressure drop:
	N/A
	psi

	Cooling water flow:
	N/A
	gpm

	Cooling water temperature input:
	N/A
	oC

	Cooling water temp rise at max current:
	N/A
	oC

	Asymptotoic coil T at max current :
	
	oC(@ ? hrs)

	Date of arrival to MM group:
	12/1/2005
	mm/dd/yy

	Responsible measurement operator name:
	Scott Anderson
	print

	Responsible measurement operator signature:
	
	script

	Date of completion of SLAC tests:
	3/10/2006
	mm/dd/yy


State "N/A" for items not applicable.  State "see note # below" for comments appended.

See appendix below for magnet polarity control protocol.

Location of on-line magnetic measurement data:

	http://www-group.slac.stanford.edu/met/MagMeas/MAGDATA/LCLS/Corr/Prototype_1inch/


Upon completion, forward signed hardcopy of traveler to LCLS Quality Assurance (Darren Marsh, ms 102), and unsigned electronic copies to Carl Rago, Paul Emma, and Roger Carr.

	Rev 3


Traveler Version Number:

	Stretched Wire (Y/N)
	Y
	Rotating Coil (Y/N)
	Y


Measurement type:

	CoilName:
	SQ-1
	Radius:
	7.66
	mm


Rotating coil:

	10
	Minutes  @
	10
	Amps


Warmup before measurements:

Standardization Cycles Performed before measurements: 

	Number of cycles
	0
	Minimum Current (A)
	0

	Ramp Type
	3 Linear
	Maximum Current (A)
	10

	Ramp Rate (A/s)
	1
	Settle Time @ Max and Minimum Current (sec)
	1


	Dipole Magnets- See PRD for maximum and nominal integrated field specifications


	10.170
	Amps @
	0.0082597
	kG-m


Current for horizontal field integrated field:

	10.170
	Amps @
	0.0080699
	kG-m


Current vertical field integrated field:

Coefficients of Magnetic Moment Series (expressed in % of principal moment):

	Dipole

n = 1
	Quadrupole

n = 2
	Sextupole

n = 3
	Decapole

n = 5

	100%
	0.87566 Hor Field
0.20112 Vert Field
	0.83964 Hor Field
0.14058 Vert Field
	1.03577 Hor Field
0.09245 Vert Field




	Quadrupole Magnets- See PRD for maximum and nominal integrated gradient specs


	
	Amps @
	
	kG


Current at maximum integrated gradient:

	
	Amps @
	
	kG


Current at  nominal integrated gradient:

Position of magnetic axis (dipole = 0) relative to CMM measured mechanical axis:

See CMM data sheet for coordinate and sign definitions.

	x = 
	
	mm
	y = 
	
	mm


Coefficients of Magnetic Moment Series (expressed in % of principal moment):

	Quadrupole

n = 2
	Sextupole

n = 3
	Dodecapole

n = 6
	20-pole

n = 10

	100%
	
	
	


Appendix:  Protocol for Magnet Polarity Control

1) LCLS (Carr/Emma/Rago/Wu) will produce a list of magnet serial numbers prior to measurements at MMF, with each magnet defined as either "positive" or "negative" (see PRD 1.1-010), as well as magnet type (e.g., horizontal dipole, normal quadrupole, etc), but without specific beamline location or name designations.

2) After receiving delivery of a magnet, MMF (Anderson/Wolf) will verify that the serial number is fixed on the magnet, and that a beam-direction arrow is clearly indicated on both sides of the magnet before proceeding with measurements (contact Carr/Rago if not).

3) MMF (Anderson/Wolf) will make magnetic measurements (as specified in a separate document provided by Emma/Wu), which include field polarity (as defined in PRD 1.1-010), label the magnet terminals clearly with "+" and "-" tags (provided by MMF), based on the serial number list provided in step-1, and fill-out, check-off, sign, and date the magnet's traveler (see R. Carr form).

4) LCLS physicists (Emma/Wu) will review the measurements (harmonics and field vs. current) and assign a beamline designation (name and beamline location) which suits the previously chosen polarity. (Completed measurements of all magnets on one power supply string may be necessary before the assignment.)

5) LCLS engineering (Carr/Rago) will update the bar-code data base for the magnet, including the chosen name and beamline location.

6) ESD (Bellomo/de Lira) will ensure that the final power supply connections are made respecting the labeled magnet polarity and possible power supply reversing switch settings (note the special case of Q21201 which will be a "positive" magnet with its new reversing switch in "normal" polarity - see PRD 1.1-010 for details).

7) In the unusual event that a magnet's polarity must be changed (determined by Emma/Wu after measurements but before tunnel installation) the magnet will be returned to MMF and re-measured in the new polarity, repeating the steps above.
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