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TJNAF – IR FFQ Prototype Definition

• Description

－This activity will serve to identify candidate IR FFQ magnets, with performance parameters which will satisfy both 
JLEIC and eRHIC requirements.  

－A prototype will be developed and tested to demonstrate functional capability.

• Status

－Awaiting short mechanical model testing at BNL. 

• Main Goal

－Develop and test a prototype IR FFQ magnet.  The prototype contains a shielding coil to mitigate interaction with the 
adjacent beamline.

• Funding

－Not base funding for FY’17

－FY 2018 NP Accelerator R&D FOA – Approved for FY’18/FY’19 – Base redirect

• Budget
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FY 2017 FY 20XX FY 20XX

a) Funds allocated $XXXk

b) Actual costs to date $XXXk



TJNAF – IR FFQ Prototype Definition

• Milestones

• Jones Report Ranking

November 14, 2018 2018 Accelerator R&D PI Exchange Meeting 3

Milestone Schedule Status

Magnet requirement review with BNL October, 2017 COMPLETE

Magnet short mechanical model Test Readiness Review TBD Open

Thermal Cycle Test at BNL of short mechanical model TBD Open

JLEIC ion FFQ magnet analysis of shield coil N/A
Preliminary Analysis

COMPLETE



Outline

• Parameter Assessment

• BNL’s Fast Track R&D Magnet

• Fast Track R&D Magnet Verification

• JLEIC Actively Shielded FFQ Parameters

• QFFB2-Electron Beamline Interaction

• Summary and Outlook
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Assessing Similarities – eRHIC & JLEIC IR Magnets

• Selected ion FFQ as magnet to prototype and test

－Field in the quadrupole coil requires Nb3Sn

－Opportunity for BNL to validate active shield coil design
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• Assessed magnet 
parameters of IR designs

• Identified spectrometer 
dipole and high field FFQ as 
candidates

• Designs at time of 
assessment

• eRHIC information 
courtesy Brett Parker, BNL



BNL Proposed Fast Track R&D Concept Quadrupole Magnet Design
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**Courtesy Brett Parker, BNL 



BNL Fast Track R&D Magnet: Verification Testing

• BNL to test a short mechanical model

• Uses short sections of HL-LHC HQ coils

• JLab plans to:

－Participate in Readiness Review

－Witness Testing at BNL
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JLEIC Actively Shielded Quadrupole Parameters

• Per Brett Parker’s Fast Track R&D  analysis:

－Main Coil Scaled as ln(Rout/Rin)

－Shield Coil Scaled as [1-(R1/R2)
4]

• Applying to JLEIC QFFB2 magnet:
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QFFB2

Parameters
Units

Gradient T/m 51 T/m

Magnetic Length 2.4 m

Peak Coil Field 10.3 T

Peak Shield Coil Field ~4 T

Beam Pipe Aperture Radius 126 mm

Rin - Coil Aperture Radius 133.4 mm

Rout - Coil Outer Radius 178.4 mm

R1 - Coil Mean Radius 145.9 mm

R2 - Shield Coil Mean Radius 268.7 mm

Main Coil Radial Width 45 mm

Shield Coil Radial Width 2 mm

QFFB2 Ion FFQ Design



Magnet – Electron Beamline Interaction

• Study of QFFB2 with electron beamline due to high field 
and close proximity.  Determined to be the worst case.

• Associated transport quads and corrector not considered.
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Summary and Outlook

• A final focus quadrupole magnet with shield coil has been selected as the magnet 
design to prototype.

• BNL has developed a design to support Nb3Sn coils.

• The coils to be used are from HL-LHC HQ magnets.

• Awaiting construction of the short mechanical model.

• Thermal cycle testing to follow.

• Mechanical and TOSCA models of the QFFB2 ion FFQ have been made.

• A preliminary analysis on the impact of the QFFB2 to the adjacent electron beamline 
has been performed.

• Further optimization of the shield coil is required.

• We await the testing at BNL to validate the structural design and pre-stress on the coils.

• A fully functional prototype is the objective of follow-on FY’18/FY’19 FOA R&D.
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Thank you for your attention.

Are there any questions?
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