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33 Magnet per sector

Description Color

Longitudinal gradient Dipole magnets Red

Transverse gradient Dipole magnets Red

Quadrupole  magnets Blue

Reverse bend Quadrupole  magnets Purple

Sextupole  magnets Yellow

Corrector  magnets Orange



Q1 Production Magnet

APSU Accelerator Magnets Part Numbers
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1 M1 Longitudinal gradient dipole A174-100000 D 82

2 M2 Longitudinal gradient dipole A174-200000 D 82

3 M3 Transverse-Gradient dipole A175-300000 T 82

4 M4 Transverse-Gradient dipole A175-400000 T 42

5 Q1 Quadrupole U2330101-100000 D 82

6 Q2 Quadrupole U2330101-200000 S 81

7 Q3 Quadrupole U2330101-300000 S 83

8 Q4 Reverse bend Quadrupole U2330101-400000 D 82

9 Q5 Reverse bend Quadrupole U2330101-500000 D 82

10 Q6 Quadrupole A166-600000 S 82

11 Q7 Quadrupole A170-700000 D 82

12 Q8 Reverse bend Quadrupole A171-800000 E 82

13 S1 and S3 Sextupole A172-100000 D 164

14 S2 Sextupole A173-200000 E 82

15 FC1 and FC2 Fast Corrector APS-MG-CRR-3000 M 165

1355

Dial A

Danfysik D

Buckley B

SigmaPhi S

Milhous M

Everson Tesla E

Tesla T

Vendor codes



APSU Quadrupole Magnets
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Q1 Q2 Q3 Q6

Selected Features

1. Solid Steel Cores

2. Q1 and Q7 have vanadium permendur pole tips

3. All quadrupole magnets are eight-piece design

4. Q7 has vertical and horizontal correction coils.

5. Q7 can exceed 100 T/m 

Q7



Longitudinal Gradient Dipole Magnets
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M2
M1

Selected Features

1. Solid Steel Cores

2. Five Poles

3. 1st and 2nd integral steering

4. Adjustable end plates to fine tune the integrated field

5. Added shielding to reduce leakage field 



Longitudinal Gradient Dipole Magnets
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M1 Dipole field vs. z

Required Simulated

M1 dipole with side plates (shielding) removed

• M1 L-bend field does not match the required field.

• The simulated field does preserve the fundamental 

quantities (the 1st integral and vertex point)

M1 dipole



Longitudinal Gradient Dipole Magnets
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2nd integral coil

1st integral coil
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Epoxy impregnated M1 coil

M1 coil assembly

(yellow parts are G10)



Transverse Gradient Dipole Magnets
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M3 M4

Selected Features

1. Solid Steel Cores

2. Curved pole tips

3. Vanadium permendur pole tips

4. Eight-piece design

5. Horizontal correction coils to allow the 

gradient to be changed +/-5% while 

the dipole remain constant.



Reverse Bend Quadrupole Magnets
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Q8

Selected Features

1. Solid Steel Cores

2. Q8 has curved pole tips, Q4 and Q5 have straight pole tips

3. Q4 and Q8 have vanadium permendur pole tips

4. Q4 and Q8 are eight-piece design, Q5 is four-piece design

5. All have horizontal correction coils to allow the gradient to be changed 

+/-5% while the dipole remain constant.

6. Q8 has a vertical dipole corrector

Q5
Q4



Sextupole Magnets
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S2S1/S3

Selected Features

1. Solid Steel Cores

2. S2 has vanadium permendur pole tips

3. S1 and S3 have steel pole tips

4. All have horizontal and vertical 

correctors

5. The 18-pole error is more than 300 units 

in magnitude (approved by lattice 

designers). 

Pole tip Profile



Corrector Magnet
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FC

Selected Features

1. Designed by Brookhaven National Laboratory.

2. Laminated core

3. Horizontal, vertical, and skew quadrupole correctors

4. Capable of rewiring to an octupole corrector
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All APS Upgrade Accelerator Magnets on One Slide

Q1 Q2 Q5Q3 Q4 Q6

Q7 Q8

S2

M2M1 M3 M4

S1/S3 FC
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Accelerator Magnets in the Tunnel
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