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Benefits Spectrometer at FTBF 

• Measure impact of accelerator components on Momentum 

and Dp/P

• Characterize at FTBF rather than upstream
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What is Needed 

• We deliver -30 GeV to +60 and +120 GeV beam to the 

experiment so it is likely that one spectrometer will not fit the 

needs of all of the beam we deliver

• As a starting point Dave Christian suspected we needed 2 

manets that could deliver 100 MeV kick or 1 that could deliver 

up to 200 MeV

• 3/10 B*L = By  ( in GeV and Tesla Meters)                                         
(for better justification see http://extbeams.fnal.gov/users/backfish/hp/SpectrometerKick.pdf )

http://extbeams.fnal.gov/users/backfish/hp/SpectrometerKick.pdf


Before Team Center There Was Koizumi Center
(this Data Storage medium is quite full but the search algorithm is still slightly faster than Team Centers)
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We have two 8-8-60s

At 2000 Amps the field is .425 Tesla
Or 194 MeV Kick

Hopelessly Trapped in N01!
(though I will try changing this)



What About Permanent Magnets
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• Adams Bump power supply estimate was $15,000 for a 50 amp supply
• Something that Can do 2000 Amps would likely be a significant cost

Neodymium Magnets NdFeB

• Developed  by General Motors in 1982
• Recently it has been used to make lightweight loudspeakers
• High Coercivity (resistance to being demagnetized) 
• High Saturation (1.3 Tesla)
• Stores large amounts of magnetic energy (Bhmax=64 MGOe)
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Demagnification Curve



Apex Magnets
https://www.apexmagnets.com/6-x-4-x-2-block?fee=5&fep=164&gclid=CNe0hIW4_s8CFZGGaQodRv0C2w
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Poisson and Pandira
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Not Good Enough
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New Shape
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Now are Actually Playing the Correct Game
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Halbach Array
Source: Jim Volk “Permanent Magnet Work at Fermilab 1995 to present” in DocDB
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With Yoke
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Samarium Cobalt SmCo “PDS magnet”

In the Recycler Injection Line after the NOVA ANU Upgrade
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“PDSM Magnet”

Baby Version
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Longitudinal Field
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Field Measurements



Next Steps and Sources

• Evaluate Cost

• Determine Mechanical Forces

• Send Preliminary Design to Technical Division and Jim Volk 

for ridicule

• I would like to make this system modular so we could build a 

4 or 8 inch version with the ability to add more sections as the 

design is better understood.  
• Source: Jim Volk “Permanent Magnet Work at Fermilab 1995 to present” in DocDB

• http://www-tdserver1.fnal.gov/Project/ProEng/MagnetPhotos/pics.asp?qsPath=PDS

• http://www-tdserver1.fnal.gov/Project/JobFiles/ObsoleteDrawings/460000-460999/460527B1.TIF

• http://www-tdserver1.fnal.gov/Project/ProEng/MagnetPhotos/pics.asp?qsPath=PDSM

• http://www-tdserver1.fnal.gov/Project/JobFiles/ObsoleteDrawings/459000-459999/459039-1.TIF

• https://wwwtsmtf.fnal.gov/magnet_data_directories/PDSM/

• https://wwwtsmtf.fnal.gov/magnet_data_directories/PDS/

• http://www-tdserver1.fnal.gov/AcceleratorSupport/NOvA_ANU/
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