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Magnetic susceptibility refers to the extent to which a material can become magnetized when placed
in an external magnetic field. It is a property that describes the material's response to the applied
magnetic field. The concept of magnetic susceptibility is crucial in various scientific and medical
fields, including physics, geology, chemistry, and magnetic resonance imaging (MRI).

Key Points about Magnetic Susceptibility: Definition:

Magnetic susceptibility is a dimensionless quantity that quantifies how much a material becomes
magnetized when subjected to an external magnetic field. Magnetic Behavior:

Materials can be classified into three main categories based on their magnetic behavior in response to
an external magnetic field: diamagnetic, paramagnetic, and ferromagnetic.

Diamagnetic Materials: Have a negative magnetic susceptibility and are weakly repelled by a
magnetic field. Paramagnetic Materials: Have a positive magnetic susceptibility and are weakly
attracted to a magnetic field. Ferromagnetic Materials: Have a very high positive magnetic
susceptibility and are strongly attracted to a magnetic field, often exhibiting permanent
magnetization. Magnetic Susceptibility in MRI:

In the context of magnetic resonance imaging (MRI), magnetic susceptibility plays a critical role.
Variations in magnetic susceptibility between different tissues can lead to distortions or artifacts in
the MRI images. This is particularly relevant in areas where tissues with different magnetic
susceptibilities are adjacent, such as near air-tissue interfaces. Quantitative Magnetic Susceptibility
Imaging (QSM):

QSM is a technique used in MRI to measure and map the magnetic susceptibility of tissues. It allows
for the quantitative assessment of tissue properties related to magnetic susceptibility, providing
valuable information in various medical applications, including neuroimaging. Geophysical
Applications:

Magnetic susceptibility is also used in geophysics to study the magnetic properties of rocks and
minerals. Variations in magnetic susceptibility can provide insights into the composition and structure
of the Earth's subsurface. Understanding magnetic susceptibility is essential in diverse scientific
disciplines, and its applications range from characterizing materials at the atomic level to improving
the quality of medical imaging techniques like MRI.
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