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BROOKHEVEN Preliminary 2-d Design of

Design Presented Last Week New Design (Larger Yoke)
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* Yoke size increased due to mechanical concern.
* More increase (cost) should wait for mechanical analysis.

The above initial design meets the following stated
requirements:

Same conductor is chosen as
in 35 mm dipole. The number

Nominal Field — Bo = 0.40T to 0.50T of turns are adjusted.
Field Homogeneity BX,BY=1x10-4 Transfer function of this dipole
Good field region BX +/- 20mm, BY +/- 10mm is similar to 35 mm aperture

Nominal Current density in the coil cross section 2 Amps/mm2 | | dipole (~1% deviation).
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The maximum field in the yoke is 0.8 T for 0.4 T central field.

Therefore, the need for an increase in yoke size must be
justified on mechanical ground.
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UNITS
Length Smm
Flux density  © T
Field strength : A
Potential Wb
Conductivity 5 m
Source density: A mm?
Power W
Force T
Energy J
Mass “ka

PROBLEM DATA
Eoperails 2380mmils2-cu
-30mm-e2 st
Linear elerments
XY symmetry
Yector potential
Magnetic fields
Static solution
Scale factor= 1.0
61864 elerments
31168 nodes
23 regions
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software for electromagnetic design
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\]/ UNITS
Length mrm

« Circular Ends |resmeoe 1

Magn ScalarPot A
MagnectorPot  Whm!
ElecFlux Density  Crm?

ElecField V!
Conductivity S mm!
i 2
ey m Racetrack Ends
Force M

Energy

PROBLEM DATA
race-90mm-alw_4T.o
TOSCA Magnetostati
Monlinear materials
Simulation Mo 1 of 1
5459065 elements
917946 nodes

3 conductars
MNodally interpolated f
Activated in global co
Feflection in XY plan
Feflection in 2 plane

Field Point Local
Laocal = Global

Vector Fields 54
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Comparison of Axial Field Profile of
90 mm and 35 mm Aperture Dipoles
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The goal is to match the
integral transfer function
of the 90 mm aperture
dipole with that of 35
mm aperture dipole for
the same current
(number of turns are
different in two).

Also compare the end
field profile of the two
magnets.

As expected, the field of 35 mm aperture dipole falls slower than the field of 90 mm
aperture dipole. End harmonics in both apertures will be optimized.
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Review of End Fields
in Various Designs
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significant space for coil ends
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. 15| | Z€ro space for coil ends ,
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o.1| ends + shield (fastest field fall-off). !
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— Component: BMOD, Integral = 524 711552367817
__ Zomponent: BMOD, Integral = 531 8048758602582

Component: BMOD, Integral = 533 087048290844
_ . Component: BEMOD, Integral = 533.087045290844
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Length mm
kagn Flux Density T
kagn Field A
kMagn Scalar Fot A,
kMagn Yector Fot Wb m!
Elec Flux Density  Cm~
ElecField Wom!
Conductivity S mm!
Current Density A ©
Fawer Wy
Force M
Energy J
PROBLEM DATA
racetrk-only-6l.op3

TOSCA Magnetostatic

Monlinear materials

Simulation Mo 1 of 1
2671597 elements
453160 nodes

3 conductars

MNodally interpolated fields
Actrvated in global coordinates

Field Point Local Coordinates

Local = Global

We can make
attempt to match
ends profiles of

35 mm and 90 mm
aperture dipoles,
N if required.
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