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Diamagnetic materials are those that laypeople
generally think of as non-magnetic, and Include

water, wood, most organic compounds such as

petroleum and some plastics, and many metals

Including copper, particularly the heavy ones with

many core electrons, such as mercury, gold and

bismuth.



https://en.wikipedia.org/wiki/Water_(properties)
https://en.wikipedia.org/wiki/Wood
https://en.wikipedia.org/wiki/Copper
https://en.wikipedia.org/wiki/Core_electrons
https://en.wikipedia.org/wiki/Mercury_(element)
https://en.wikipedia.org/wiki/Gold
https://en.wikipedia.org/wiki/Bismuth

Simplified comparison of =

permeabilities for: ferromagnets (us),
paramagnets (up), free space (ug) and
diamagnets (uq)
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Permeability, Relative permeability,
Medium $ ty, K P ty
(H/m) max., 4/
Metglas 2714A
9 1.26 x 100 1 000 000L[10]
(annealed)
Iron (99.95% pure Fe
( el 25x10"" 200 000! 1]
annealed in H)
Wood 1.256 63760 x1076  1.000 000 43[1°]
Air 1.256 637 53 x1076 | 1.000 000 37[20]
Vacuum 4 x 1077 (o) 1, exactly[22]
Hydrogen 1.256 6371 x 1076 1.000 0000
Teflon 1.2567 x 107613] 1.0000
Copper 1.256 629 x 1076 0.999 994
Water 1.256 627 x 1076 0.999 992
Bismuth 1.256 43 x 1076 0.999 834
Pyrolytic carbon 1.256 x 1076 0.9996
Superconductors 0 0
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For Earth, the south pole
of the dipole is actually

In the north.
R
M
Geomagnetic
north pole

\
C'V Geographic
north pole
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For an electron, the spin
IS opposite the magnetic

dipole moment.
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Paramagnetism Is a form of magnetism whereby* certain

materials are weakly attracted by an externally applied

magnetic field, and form internal, induced magnetic fields In

the direction of the applied magnetic field. In contrast with

this behavior, diamagnetic materials are repelled by magnetic

fields and form induced magnetic fields in the direction

opposite to that of the applied magnetic field.


https://en.wikipedia.org/wiki/Magnetism
https://en.wikipedia.org/wiki/Magnetic_field
https://en.wikipedia.org/wiki/Magnetization
https://en.wikipedia.org/wiki/Diamagnetism

Paramagnetic materials include most chemical elements and some

compounds; they have a relative magnetic permeability slightly

greater than 1 (i.e., a small positive magnetic susceptibility*) and

hence are attracted to magnetic fields. The magnetic moment

Induced by the applied field is linear in the field strength and
rather weak. It typically requires a sensitive analytical balance to
detect the effect and modern measurements on paramagnetic

materials are often conducted with a SOUID magnetometer.



https://en.wikipedia.org/wiki/Chemical_element
https://en.wikipedia.org/wiki/Magnetic_permeability
https://en.wikipedia.org/wiki/Magnetic_susceptibility
https://en.wikipedia.org/wiki/Magnetic_moment
https://en.wikipedia.org/wiki/SQUID
https://en.wikipedia.org/wiki/Magnetometer
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Paramagnetism is due to the presence of unpaired electrons

In the material, so all atoms with incompletely filled atomic

orbitals are paramagnetic. Due to their spin, unpaired

electrons have a magnetic dipole moment and act like tiny

magnets. An external magnetic field causes the electrons'
spins to align parallel to the field, causing a net attraction.

Paramagnetic materials include aluminium, oxygen,

titanium, and iron oxide (FeO).



https://en.wikipedia.org/wiki/Unpaired_electron
https://en.wikipedia.org/wiki/Atomic_orbital
https://en.wikipedia.org/wiki/Spin_(physics)
https://en.wikipedia.org/wiki/Magnetic_dipole_moment
https://en.wikipedia.org/wiki/Aluminium
https://en.wikipedia.org/wiki/Oxygen
https://en.wikipedia.org/wiki/Titanium
https://en.wikipedia.org/wiki/Iron_oxide

Simple illustration of a

paramagnetic probe made up
from miniature magnets.

When liquid oxygen is poured from a beaker into a
strong magnet, the oxygen is temporarily contained
between the magnetic poles owing to its
paramagnetism.*
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Unlike ferromagnets, paramagnets do not retain any magnetization

In the absence of an externally applied magnetic field because

thermal motion randomizes the spin orientations. Thus the total

magnetization drops to zero when the applied field Is removed. Even
In the presence of the field there iIs only a small induced
magnetization because only a small fraction of the spins will be
oriented by the field. This fraction Is proportional to the field
strength.


https://en.wikipedia.org/wiki/Ferromagnetism
https://en.wikipedia.org/wiki/Thermal_motion

