ILC Damping Rings Component Specification Sheet

Part I – General Information

	Component Description:
	Electron Damping Ring Quadrupole Magnets (Injection/Extraction Region)

	Component Location (beamline):
	EDR, PDR1, PDR2

	Document Number:
	EDR-MAG-quad-003 (rev. 3)
	Date:
	2006-08-17

	Prepared by:
	Mark Palmer (Cornell)
	email:
	map36@cornell.edu

	Technical/Global System:
	Magnets
	
	

	Technical/Global System Contact:
	John Tompkins (FNAL)
	email:
	jct@fnal.gov

	DR Area System Contact:
	Jie Gao (IHEP)
	email:
	gaoj@ihep.ac.cn


Part II – Main Parameters

	Parameter
	Value
	Reference

	Quantity per beamline
	26
	[1]

	Magnet Type Designation
	Q60L300V3  (C-style?)
	

	Names in MAD deck
	QFINJ1, QDINJ1;    2*QFINJ2H, QDINJ2;
QFINJ3, 2*QFINJ4H
	

	Element Type
	Quadrupole
	[1]

	Integrated strength k1L (|max|)
	0.310 m-1
	[1,2]

	Effective length
	0.3 m
	[1]

	Slot length
	0.5 m
	[3]

	Pole-tip radius
	0.030 m
	[1]

	Max. Pole-tip field
	0.517 T
	[1]

	Alignment tolerance:

     x

     y

     s
	Not yet specified

30 m
Not yet specified
	

	Angular tolerance: 

     Pitch

     Yaw

     Roll
	0.3 mrad

0.3 mrad

0.3 mrad
	

	Magnet Technology
	Normal conducting
	

	Operating Characteristics

     Field type

     Polarity type

     Control mode
	Constant field

Unipolar

Individual
	

	Coil resistance
	
	

	Current at max strength
	
	

	Power (max)
	
	

	Unit Cost
	
	


ILC Damping Rings Component Specification Sheet

	Document Number:
	EDR-MAG-quad-003 (rev. 3)
	Date:
	2006-08-17


Part III – Other Parameters, Information, and Drawings

Field quality specifications for 0.050 m reference radius [4].  It should be noted that these field quality specifications, which were those used to validate the OCS design, specify errors at the reference radius for the PEP-II quadrupoles.  The specifications need to be re-evaluated at a suitable reference radius for an ILC quadrupole design.
	N
	systematic field error
	Random field error

	
	bn
	an
	bn
	an

	3
	-1.24(10-5
	-1.15(10-5
	7.61(10-5
	7.25(10-5

	4
	2.30(10-6
	1.41(10-5
	1.32(10-4
	1.27(10-4

	5
	-4.30(10-6
	6.20(10-7
	1.50(10-5
	1.62(10-5

	6
	3.40(10-4
	-4.93(10-5
	1.65(10-4
	3.63(10-4

	7
	3.00(10-7
	-1.02(10-6
	6.70(10-6
	6.60(10-6

	8
	6.00(10-7
	3.80(10-7
	8.90(10-6
	6.60(10-6

	9
	6.00(10-7
	-2.80(10-7
	4.60(10-6
	4.90(10-6

	10
	-6.17(10-5
	-5.77(10-5
	2.46(10-4
	2.33(10-4

	11
	-2.00(10-7
	-1.80(10-7
	4.20(10-6
	3.50(10-6

	12
	3.60(10-6
	-6.53(10-6
	3.48(10-5
	3.66(10-5

	13
	6.00(10-7
	1.20(10-6
	9.20(10-6
	8.60(10-6

	14
	1.00(10-6
	-7.40(10-7
	4.76(10-5
	4.46(10-5


Special notes about the damping ring quadrupoles:

1. There are no changes to the magnet specifications for 500 GeV versus 1 TeV collider operation.

Part IV – References

[1]
MAD deck (OCS v6), 20 June 2006.

[2] The maximum field (absolute value) is specified for the strongest magnet in this family operating at 10% higher energy than the nominal damping ring design.
[3] Slot lengths have been defined by taking the shorter of:


1) Half of the distance to the nearest neighboring magnet

2) 0.25 m
      and adding twice that value to the effective length of the magnet.
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[4]
The multipole component is defined by:
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A. Wolski, J. Gao, S. Guiducci, “Configuration Studies for the ILC Damping Rings,” LBNL-59449, pp. 21-22 (February 2006).
_1200915807.unknown

