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Penning Ion Trap
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The magnet at VECC

Center of the magnet where the
field is to be calculated

Gap height 3cm

The magnet consists of
two pancakes arranged
vertically with a
separation of 3cm with N
a central bore

~ Each pancake consists of
/ 32 helical layers and with
' a central bore. Each
helix has 7 vertical turns.
The coil carrying current
is a hollow copper
conductor having square
cross-section. Low
Conductivity Water
(LCW)is circulated
through the central bore
of copper conductor for
cooling.The spiral coil is
casted in an epoxy for
rigidity.




Design of the magnet for simulation studies
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No. of Coil sets: 02

Total area of conductor: 6 x 6 mm?

Gap Height between the coils: 40 mm TSR CIRISiEe)” G eles 25 tizg
Area of the hole for water flow: Tt x 1.25% mm?
Winding: spiral winding Area of cross section of the current:
2

(6x6mm?)—(nx 1.252 mm?) =31.09126148 mm

Inner Diameter: go mm I8 S——r
Outer diameter: ;o6 mm
Number of turns (nr x nz)/coil: 32 x 7

Conductor size (without insulation): 6 mm x 6 mm
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Boundary Conditions
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Results

e Simulated

Experimental
Data

150 200
Current (A)

ent a magnetic field of 0.23T s

Nnerated whereas the simulated value of

ield is o. 27T for the same current.
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Surface: Magnetic flux density, z component (T) Contour: Magnetic flux density norm (T)
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Contour lines showing the variation of the magnetic flux density.



Observation 1 : Change of Magnetic Field with size of boundary
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Observation 2: Change of Magnetic field with size of mesh
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Plot 1

Line Graph: Magnetic flux density norm (T)

A ™
This shows a 1
dimensional plot

which  shows the
variation  of  the
magnetic field along
the z axis passing
through the center of
the magnet.
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Conclusion
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