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Benefits Spectrometer at FTBF

Measure impact of accelerator components on Momentum
and Dp/P

Characterize at FTBF rather than upstream

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 )
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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)

We have two 8-8-60s

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

Hopelessly Trapped in NO1!
(though | will try changing this)
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What About Permanent Magnets

* 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
e High Coercivity (resistance to being demagnetized)

e High Saturation (1.3 Tesla)

e Stores large amounts of magnetic energy (Bhmax=64 MGOQe)

J€ :
3¢ Fermilab
4 Presenter | Presentation Title 11/10/2016



Demagnification Curve

Grade N48

K81 Magnetics Demagnetization Curves for Neodymium Magnets
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Apex Magnets

https://www.apexmagnets.com/6-x-4-x-2-block?fee=5&fep=164&gclid=CNeOhIW4_s8CFZGGaQodRv0C2w

6" x 4" x 2" Block - Neodymium Rare Earth Magnet
Model: M6x4x2BL

$699.99 Pinit
Quantity 0 add to cart T

G+l
® 1 magnet

3 ® 6"long x 4" wide x 2" thick (152.4mm x 101.60mm x 50.8mm)

® Material: Neodymium (NdFeB)

® Grade: N48

® Coating: Nickel

® Magnetization: Through Thickness

® Pull Force: 1,082.2 pounds

® SKU# M6x4x2BL

® *WARNING*** This is an EXTREMELY Powerful and VERY DANGEROUS Magnet!

® The end user MUST USE SAFETY PRECAUTIONS when unpacking and using this
magnet.

® Wear safety glasses.

® Use heavy gloves.

® *** DO NOT ALLOW CHILDREN TO PLAY WITH THIS MAGNET***.

® Bythe act of bidding or buying, the purchaser, agrees they have read the above
warning and will not hold the seller responsible for any damage or injury which could
result from the misuse of this product.

®* NEODYMIUM MAGNETS ARE NOT SAFE FOR CHILDREN
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Poisson and Pandira

Permanent-Magnet Dipole (for PANDIRA)
1 l l 1

|
le —

=5
Ilb-ﬂ- —

Cursor location and fields

M=1K= 91L= 98 Fnl7
14— X = 81073 in —
Y = 87187 in
Bx= 8197 G
By= -1408. G
12 — B = 4409. G 12
Az = 2266, G-cm

g 8
& 5
4 — % L4
2 — —
0 — 0

| | I [ T I I I I I I
o] 2 4 [ g 10 12 14 1a 18 20
C:\Users‘\backfish\Documents\ExternalBeamlines\MTest\MandysMagnet\pndipole Z4\PMDIPCLE.RAM 10-31-2016 5:24:

7 Presenter | Presentation Title 11/10/2016



By

—-3950

-4000

-4050

-4100

-4150

—-4200

-4250

—-4300

—-4350

-4400

Not Good Enough
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Magnetic field data from file PMDIPOLE.AM
Problem title line 1: Permanent-Magnet Dipole (for PANDIRA)
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New Shape
Permanent-Magnet Dipole (for PANDIRR)
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Now are Actually Playing the Correct Game

Magnetic field data from file PMDIPOLE.AM
Problem title line 1: Permanent-Magnet Dipole (for PANDIRA)
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Magnetic field data from file PMDIPOLE.AM
Problem title line 1: Permanent-Magnet Dipole (for PANDIRA)
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Halbach Array

Source: Jim Volk “Permanent Magnet Work at Fermilab 1995 to present” in DocDB

I
11 Presenter |

Permanent-Magnet Dipols (for PANDIRA)
| | | | | | | |

14 - — 14
11 — — 12
| 1
10 — Lil 10
Cursor location and fields
M=1K= 78L= 91 Fnl7
X = 7.0350 in
g Y = 8.0694 in P
Bx = -0.3415 G
By = 42549, G
B = 4259, G
Az = -378.6 G-cm
E— 13
1 — —d
I - —Z
I — —1
] I ] ] I I I I I I
] 2 q B il 10 17 14 16 18

C:\Users\backfish\Decument s"\ExternalBeaml ines \MTest \MandysMaquet \pmdipole S5WFUDIPOLE.AM 11-013-2016 15:43:27

ilab



With Yoke
Permanent-Magnet Dipole (for EANDIRR)
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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

Q) in units

Field Shope, B, (D0atx
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Next Steps and Sources

Evaluate Cost
Determine Mechanical Forces

Send Preliminary Design to Technical Division and Jim Volk
for ridicule

| 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-tdserverl.fnal.gov/Project/ProEng/MagnetPhotos/pics.asp?gsPath=PDS
http://www-tdserverl.fnal.gov/Project/JobFiles/ObsoleteDrawings/460000-460999/460527B1.TIF
http://www-tdserverl.fnal.gov/Project/ProEng/MagnetPhotos/pics.asp?gsPath=PDSM
http://www-tdserverl.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-tdserverl.fnal.gov/AcceleratorSupport/NOVA_ANU/
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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/

