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Elemental solids
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Early experiments

List of samples that showed diamagnetic response
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M. Faraday, Phil. Trans. Royal Soc. London 136, 21 (1846)

http://doi.org/10.1098/rstl.1846.0003
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Diamagnetic response

χdia ∼ ⟨r2⟩
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Asymmetric molecules

Naphtalene

χ⊥ ≃ −40 × 10−6 emu/g
χ∥ ≃ −187 × 10−6 emu/g

χ∥/χ⊥ ≃ 4.5

Graphite

χ⊥ ≃ −0.5 × 10−6 emu/g
χ∥ ≃ −22 × 10−6 emu/g

χ∥/χ⊥ ≃ 44
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Pascal constants
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J. Chem. Education 85, 532 (2008)

http://doi.org/10.1021/ed085p532


Diamagnetic levitation

Levitating nuts

Applied �eld of 16T generates the �eld of −1G inside the nut

Fundamentals of Magnetism, WS24/25 Diamagnets and paramagnets

Physics Today 51(9), 36 (1998)

http://doi.org/10.1063/1.882437


Diamagnetic levitation

Live frog Water drop

E�ects of microgravity can be studied in the lab
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Pierre Curie

Pierre Curie
1859�1906

discovery of piezoelectricity

experimental studies
of T -dependent magnetic behavior
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Curie compensator

Strained quartz crystal used to measure currents on the pA scale
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J. Electrostatics 67, 524 (2009)

http://doi.org/10.1016/j.elstat.2009.01.031


Curie's apparatus
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P. Curie, Ann. Chim. Phys. (5), 295 (1895)



Curie vs. Langevin

Pierre Curie
1859�1906

discovery of piezoelectricity

experimental studies
of T -dependent magnetic behavior

Paul Langevin
1872�1946

use of piezoelectric sensors
for submarine detection

�rst theory of dia- and paramagnetism
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Curie's greatest discovery
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Pierre Curie (1859�1906)
Marie Sk lodowska-Curie (1867�1934)

1903: Nobel prize in physics for radioactivity

1911: Nobel prize in chemistry for the discovery of
new chemical elements, especially radium (Marie only)

Langevin a�air
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Quantum e�ects in magnetism

L�eon Brillouin
1889�1968

PhD student of Langevin

better known for the Brillouin zone,
WKB approximation...
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Brillouin function

Universal behavior
as a function

of B/T
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https://doi.org/10.1515/9783110567755


Material / Technology

adiabatic demagnetization refrigeration
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Operation principle

Image credit: cryodynamics.de
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History
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Current lab appliance
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Paramagnetic salt: ∼ 1 kEUR

Alternative � 3He gas: ∼ 10 kEUR

Image credit: Quantum Design (fair use)
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