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Numerical Calculation and Construction

Helmholtz Magnetic Field Coils

Tunyanop Nilgamjon®, Pongkaew Udomsamuthirun, Sermsuk Ratreng,
Wiwat Khruawong, Thitipong Kruaehong, Natnaree Darunnet,

Montar Eamsomboon and Sarunrot Pojtham

ABSTRACT

The ideal Helmholtz coil is consisted of two circular wires of infinitesimal thickness,
oriented parallel to one another at a distance of one radius apart and equal amounts of current
flow parallel through each coil. The expression of the magnetic field on axis, in terms of a coil
radius and distance, can be derived easily from the Biot-Savart’s law. It can be designed,
construction and have a magnetic field agree with the calculation. However a real Helmholtz coil
cannot utilize wires of infinitesimal thickness, the expression of the magnetic field on axis is so
complicated and the uniform magnetic field’s is not on the same point as the ideal Helmholtz
coil. In our research, the Biot-Savart’s law is used to calculate analytically the magnetic field due
to current loop, finite solenoid, thin shell solenoid and the real Helmholtz. We design the real
Helmbholtz coil by using the analytic results and numerical calculation. Our coils have an inner
diameter of 5 centimeters, the outer diameter of 21.5 centimeters and number of turns of 1200
per coil; copper wire No. SWG 16 AIW with diameter of 0.16 centimeters and for the convenient
of using, the distance between coils can be adjust and total weight of 22 kg. The magnetic field
on axis direction and out-of -axis direction on the plan inside the Helmholtz are measured.
The homogeneous magnetic field is achieved. With the distance between coils is 2 centimeters
and current 2.8 amperes the magnetic field of 37.8 mT is found and also the value of 149 mT

is obtained when using the Fe-core coil.

Keywords: Helmholtz coil, Biot-Savart’s law
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