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MAGNETIC PROPERTIES

Magnetic properties refer to the behavior of materials in response to magnetic fields. These properties can

vary depending on the type of material and its atomic or molecular structure. Here's a detailed overview:

1.

Diamagnetism

>

Diamagnetic materials are those that possess no permanent magnetic dipole moment and are
weakly repelled by both magnetic poles.

> This effect arises due to the induced magnetic field within the material, which opposes the
external magnetic field.

> Diamagnetism is a universal property found in all materials but is typically very weak and often
overshadowed by other magnetic effects.

Paramagnetism

> Paramagnetic materials have unpaired electrons, leading to a net magnetic moment in the
presence of an external magnetic field.

> When exposed to a magnetic field, paramagnetic materials become weakly magnetized in the
direction of the applied field.

> Paramagnetism is temperature-dependent, with higher temperatures reducing the strength of
the magnetic response.

Ferromagnetism

> Ferromagnetic materials exhibit spontaneous magnetization even in the absence of an external
magnetic field.

> These materials have domains—regions where atomic magnetic moments align in the same
direction, creating a strong net magnetic moment.

> When exposed to an external magnetic field, ferromagnetic materials align their domains in the
direction of the field, enhancing the overall magnetization.

> Common ferromagnetic materials include iron, cobalt, nickel, and their alloys.

Antiferromagnetism

> Antiferromagnetic materials also possess ordered magnetic moments, but adjacent moments
align in opposite directions, resulting in a net magnetic moment of zero.

> These materials exhibit antiparallel alignment of atomic magnetic moments, leading to mutual
cancellation of magnetic effects.

> Antiferromagnetic behavior is often observed at low temperatures and is less common in
everyday materials.

Ferrimagnetism

> Ferrimagnetic materials contain magnetic moments aligned in opposite directions, but with
different magnitudes, resulting in a net magnetic moment.

> This property is commonly found in magnetic oxides and some minerals, such as magnetite
(Fes04).

> Ferrimagnetic materials exhibit permanent magnetization even after removal of an external

magnetic field.

Magnetic Hysteresis

>

>

Magnetic hysteresis refers to the lagging of magnetization behind the changing magnetic field in
a material.

It is particularly relevant in ferromagnetic materials and is characterized by the existence of a
hysteresis loop in the magnetization curve.
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> Hysteresis results from energy dissipation within the material and is crucial in applications such
as magnetic memory devices and transformers.

Understanding the magnetic properties of materials is essential for various technological applications,

including data storage, magnetic resonance imaging (MRI), motors, generators, and magnetic sensors.
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