
Status of Magnet Designs for the Implementation 
of an MBA Lattice at the APS

Glenn Decker for the APS Upgrade 
Team

DLSR Workshop

December 10, 2013



 What is the optimal magnet bore / chamber diameter?
 Magnets

– Alignment, reproducibility, stability of magnet arrays
– What is the impact of magnet-to-magnet crosstalk?
– What limit is imposed by the use of steel vs. vanadium permendur?
– What are the power supply requirements?

Accelerator Questions Needing Answers
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MBA Accelerator Design Development
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Accelerator Component Evolution
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ID Beamline

Longitudinal-gradient dipoles Multi-Magnet Concept (MAX-IV)Quadrupoles

MBA Magnet Design Development
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MBA@APS Magnet Parameters
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MBA@APS Magnet Field Quality Requirements
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APS-U Magnet Counts and Concepts
 Magnets

– Long. Grad. dipoles 160
– Trans. Grad. dipoles 120
– Quadrupolesq   640
– Sextupoles   240
– Fast correctors     160

Transverse-gradient dipole

Longitudinal-gradient dipole Quadrupole
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Longitudinal-Gradient Dipole M1 – Pre-prototype 
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Dipoles M3 and M4 – Transverse Gradient

 Exploring designs where 
requirements are 
achieved through either 
mechanical motions or 
additional electrical 
windings
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**Note parameter fluidity

**
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Quadrupoles
 Vanadium Permendur assumed 

for Q7 and Q8 pole tips
 Chromaticity Section must 

accommodate photon extraction
 Iterating to minimize number of 

magnet families
 Q1 and Q2 may become ‘fast’ 

magnets
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Sextupoles
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 Chromaticity Section must 
accommodate photon extraction

 Iterating to minimize number of 
magnet families

 Trading length for strength to 
make room for instrumentation, 
etc
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APS MBA Design Development

ID Beamline

ID Source Point
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APS MBA Design Development
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APS MBA Design Development
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Summary

The Advanced Photon Source is studying the implementation of an 
MBA Lattice to replace the existing APS storage ring
Lattice includes 33 magnets / sector in 40 sectors:

• 4 longitudinal-gradient dipoles
• 3 transverse-gradient dipoles
• 16 quadrupoles with h/v trim windings
• 6 sextupoles with skew quad windings
• 4 fast h/v steering corrector magnets

Prototypes for longitudinal gradient dipole and straight multiple-
magnet arrays are being pursued in FY13.
On-axis swap-out injection scheme allows relaxed field quality 
requirements.
Primary challenges are high gradients, small apertures, alignment, 
integration with vacuum, and accelerated installation.
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Dipoles M1 and M2 – Longitudinal Gradient

 Exploring C-Magnet designs, with field gradient determined by machining of iron 
pole along length
 Possibility of some sextupole in design as well
 Pursuing a Pre-Production Prototype in 2014 to better understand 

manufacturing, measurements, and tolerances
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