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SuperBigBiteSuperBigBite exterimentalexterimental programprogram

• http://hallaweb.jlab.org/12GeV/SuperBigBite/

• A vigorous nuclear physics experimental program

• QCD is challenged
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SBS Layout SBS Layout 
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The 48D48 magnet at BNL

• The main component of SBS is the 48D48 dipole, which was previously used 
at Brookhaven's AGS accelerator 100 tons, 18.5” x 48” x 48” field volume

• No stray field allowed:  both the target and the outgoing beamline are supposed 
to be shielded from the SBS fields
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Proposed SBS front concept solution

• The field integral along the central trajectory : > 2.0 T*m (2.0-3.0)

• The filed transversal to the beam line (14 ° line) Bt should be as low as 
possible to eliminate the backbround
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Design iterations….

A:

B:

The field clamps and flux return are saturated…

The field clamps and flux return are saturated…

• encapsulated field concept:
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Design iterations….

C00:

The field clamps and flux return are still saturated…

The field clamps and flux return are not saturated

• open clamp concept:

C03:

Entrance hole
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Design iterations….

D00:

The field clamps and flux return are not saturated

• back to the encapsulated concept :

Entrance hole
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Design iterations….

D00:

The field clamps and flux return are not saturated

• back to the encapsulated concept :

Entrance hole

Exit hole



Stepan Mikhailov
May 6, 2009 Magnet design workshop at PAC 2009 

Design iterations….

D00:

Bt field at the entrance to the beam opening is ~1.5 kG – too much!

And inside the opening (the beam hole) - ~0.5 kG – way too much!

• back to the encapsulated concept :
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Design iterations….

D04:

The field clamps and flux return are not saturated

• back to the encapsulated concept :

Exit hole

Entrance hole
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Design iterations….

D04:

Bt field at the entrance to the beam opening is ~2.0 kG – way too much!

• back to the encapsulated concept :

The field integral along
the central trajectory : 2.46 T*m
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Design iterations….
D73_40:• encapsulated concept :

Bt field at the entrance to the beam opening is ~0.25 kG
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Design iterations….
D83_00_05&35:• encapsulated concept :

Bt field at the entrance to the beam opening is ~0.25 kG

Entrance hole

Exit pipe
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Design iterations….
D83_NN_NN&NN:• encapsulated concept :

Bt field at the entrance to the beam opening is ~0.2-0.35 kG
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Design iterations….
D84&87_...... :• encapsulated concept :

Bt field at the entrance to the beam opening is ~0.2-0.25 kG
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Summary of magnetic simulations of 
SBS magnet with MERMAID 3D:

•• 54 versions/runs done!!54 versions/runs done!!
•• Mesh of ~Mesh of ~101077 nodes;nodes;

•• 2525--45 min per version/run 45 min per version/run –– all dramatically nonall dramatically non--linear!linear!

•• To be continued …To be continued …


