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Biot-Savart law

Figure: Magnetic Field of a Current Loop.
Authored by: OpenStax College.
Located at: https://openstax.org/books/university-physics-

volume-2/pages/12-4-magnetic-field-of-a-current-loop.
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In physics, specifically electromagnetism, the Biot—Savart law is
an equation describing the magnetic field generated by a
constant electric current. It relates the magnetic field to the
magnitude, direction, length, and proximity of the electric
current.
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Figure: Apparatus for the study of Biot-Savart's Law
(Source: https://holmarc.com/biot_savarts_law.php)
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Spherical Polar Coordinates

Figure: Unit vectors in spherical coordinates
(Source: Ag2gaeh, CC BY-SA 4.0,
https://creativecommons.org/licenses/by-sa/4.0,

via Wikimedia Commons)
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The line element for an infinitesimal displacement
from (r, 8, @) to (r+dr, 3+ d9, ¢ + do) is

dr = drf + rdf@ + rsindde @,
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are the local orthogonal unit vectors in the
directions of increasing r, &, and ¢, respectively,
and X, y, and Z are the unit vectors in Cartesian
coordinates. The linear transformation to this right-
handed coordinate triplet is a rotation matrix,
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In physics, specifically electromagnetism, the Biot—Savart
law is an equation describing the magnetic field generated by a
constant electric current. It relates the magnetic field to the
magnitude, direction, length, and proximity of the electric
current.
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