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Static field (B does not change with time)
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Conservation of magnetic moment

Lorentz force does not do any

work on a particle.
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When the spatial variation of B felt by a charged particle while taking one gyration is sufficiently small,

its magnetic moment u becomes an adiabatic invariant: Cfi—i" ~ 00— =

dB : when B increases,
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When v becomes 0, FF, ~ — n 'V, B drives the reflection of the particle.
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Cosmic rays
Solarwind &

Example: magnetosphere



Magnetic moment

angular momentum of a charged particle



Magnetic (dipole) moment...

Definition of magnetic moment:
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Magnetic moment is related to angular momentum:

Gyrating charged particle
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potential energy: U = — i - B,
force: F =—V U
torque: N =u x B,

Spinning charged particle
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angular momentum L g
... quantized by 72



