ILC Damping Rings Component Specification Sheet

Part I – General Information

	Component Description:
	Positron Damping Ring 1 Bend Magnet (rev. 2)

	Component Location (beamline):
	PDR1

	Document Number:
	EDR-MAG-dip-002
	Date:
	2006-06-15

	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:
	Mike Zisman
	email:
	mszisman@lbl.gov


Part II – Main Parameters

	Parameter
	Value
	Reference

	Quantity per beamline
	20
	[1]

	Name in MAD deck
	BA2
	[2]

	Magnet Type Designation
	D50L3000
	

	Element Type
	Sector Bend
	[1]

	Integrated strength k0L (nom/max)
	0.00262 / 0.00288
	[1,3]

	Main harmonic fractional tolerance
	Not yet specified
	

	Effective length
	3.0 m
	[1]

	Slot length
	3.5 m
	[4]

	Nominal Sagitta
	0.010 m
	

	Pole-tip gap (full)
	0.050 m
	[1]

	Reference radius
	0.030 m
	[5]

	Pole-tip field (nom/max)
	 0.146 T / 0.160 T
	[1]

	Nominal center position:

     x

     y

     s
	0 m

0 m

various 
	

	Alignment tolerance (install/BBA):

     x

     y

     s
	Not yet specified
	

	Angular tolerance (install/BBA): 

     Pitch

     Yaw

     Roll
	Not yet specified
	

	Magnet Technology
	Normal conducting
	

	Operating Characteristics

     Field type

     Polarity type

     Control mode
	Constant field

Unipolar

Series
	

	Coil resistance
	
	

	Current at nom/max strength
	
	

	Power (nom/max)
	
	

	Unit Cost
	No cost yet provided
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Part III – Other Parameters, Information, and Drawings

Field quality specifications [6]

	N
	systematic field error
	random field error

	
	bn
	an
	bn
	an

	3
	1.60(10-4
	0
	8.00(10-5
	0

	4
	-1.60(10-5
	0
	8.00(10-6
	0

	5
	7.60(10-5
	0
	3.80(10-5
	0


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 dipoles.  The specifications need to be re-evaluated at a suitable reference radius for an ILC dipole design.

Special notes about the damping ring bends:

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

2. At present it has not been determined whether the main bends will have trim coils.

3. It is suggested that these magnets should be C-style units with coils out of the plane of the vacuum chamber to minimize synchrotron radiation issues.  This will also leave space for vacuum system antechambers as needed.

Part IV – References

[1]
MAD deck (OCS v2), 23 March 2006.

[2] This combines 2 adjacent bend halves into a single unit for design and costing.

[3] Assumes a possible 10% increase in the ring operating energy.

[4] 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.

[5] Uses PEP-II dipole value which was used in the lattice validation studies.  This value must be redefined for the ILC DR dipole design.

[6]
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).
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