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1. Overview 

Extracted from G2-docB-681-v50 we list in Table 1 the magnets required for the M2M3 lines. 
The quad placement along the lines is described by G2-docB-3277 and shown in Fig. 1. 

Table 1: Dipoles and quads in M2M3 lines 

 

 

Figure 1: Korostelev's representation of magnet locations. 

1 
 



2. Quadrupoles  

2.1. Drawings 

In G2-docB-150 we can find drawings for all quads involved in the beamlines.  

 

Figure 2: Large star vacuum chamber in SQ series quadrupoles. Appears in beamlines and 

delivery ring. Circular aperture diameter is 3.29'' (83.55 mm) and length on axis is 5.62'' (142.74 

mm). Types are SQA, SQB, SQC, SQD, SQE with effective lengths 18.0''(457.2 mm), 

25.2''(640.0 mm), 27.6''(701.04 mm),32.6' (828.04 mm)', and 51.6 (1310.64 mm)'', respectively. 
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Figure 3: Small star vacuum chamber in SQ series quadrupoles. Circular aperture diameter is 

2.81'' (71.37 mm) and length on axis is 4.02'' (102.10 mm). Types are SQA, SQB, SQC, SQD, 

SQE with effective lengths 18.0''(457.2 mm), 25.2''(640.0 mm), 27.6''(701.04 mm),32.6' (828.04 

mm)', and 51.6 (1310.64 mm)'', respectively. 
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Figure 4: ANL/BNL 4'' Quadrupole. The pole gap is 4.125'' which corresponds to 104.775 mm. 

Two types 4Q16 and 4Q24 with lengths 16'' (406.4 mm) and 24'' (609.6 mm), respectively. 4Q24 

is used at M2/M3 merge while two 4Q16 are used at M3 near DR injection.   

2.2.  Quadrupoles model in G4Beamline 

The genericquad command can have two types of aperture: a circle and a “rounded +”. The 

former is specified by setting apertureRadius nonzero; the latter is controlled by the parameters 

shown in the figure. Note the rounded + aperture uses circles to approximate the poles (real 

magnet poles are between hyperbola and circle, to compensate for proximity to the neighboring 

pole and the coil). 
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2.3. Implementation of g-2 magnets in G4Beamline 

 

Figure 5: Left: Model for the large star vacuum chamber in SQ series quadrupoles. In the model 

we use poleTipRadius=41.7 mm, coilRadius=67.0 mm, coilHalfWidth=14.0, ironRadius=172.1 

mm. Right: Model for the small star vacuum chamber in SQ series quadrupoles. In the model we 

use poleTipRadius=35.7 mm coilRadius=51.0 mm, coilHalfWidth=13.2, ironRadius=172.1 mm. 
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Figure 6: Left: G4Beamline model (Stratakis), Right: BMAD (G2-docB-2680) model. Note that 

the scales are different. The shown model is for the large star aperture quad.  

 

Figure 7: G4BL model for 4'' quadrupole. In the model we assume apertureRadius=52.38 mm 

and ironRadius=172.1 mm. 
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3. Dipoles 

From Jim Morgan:  

 

 

Below I convert Jim's numbers in mm. 

PMAG:   

Steel dimension is 50.8 mm horizontal and 34.80 mm in vertical plane. 

5D32: 

Horizontal: 130.175 mm steel, 123.825 mm vacuum  

Vertical: 104.775 mm steel, 98.425  mm vacuum  
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Figure 8: G4BL model for a 5D32 dipole 

SDB/SDD 

Horizontal: 177.80 mm steel, 152.40 mm vacuum  

Vertical: 60.325 mm steel, 53.975 mm vacuum  

MDC 

Horizontal: 144.52 mm steel, 138.17 mm vacuum  

Vertical: 60.96 mm steel, 57.15 mm vacuum  

LMDC:  

Same but rotated 90 degrees to generate bending in vertical plane  

 

 

Figure 9: MDC dipole at two different orientations 
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