
 

ExerciseWe derivethe Larmorprecession ofan electron'smagneticnoventin
thepresence ofan externalmagneticfield

Source Griffiths QM example 4.3 p 322

Te electron's magneticmoment it is proportional toitsspin
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We consider an electron in an external magnetic field B which
we choose tobe oriented inthe z direction
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The electronwill experience a tongue Eg xD whichtriesto
alignthemagnetic

nonentwiththefield soclassicallytheenergyoftheconfiguration isgivenby
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It follows that quantummechanically the electron will bedescribedby
ie Hamiltonian
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Wenowsolvethe Schrodinger equation

First wesolvethetime indepent Schrodingerequation Clearly theeigenstate

ofthis Hamiltonian aresimplythe eigenstates of Sz and Y wi
corresponding eigenvalues FVBA 2

Te solution tothe timedependent Schrodinger equationwillbegivenby
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lat'tlb I so we choose a200342 be sin 2 2
whichimplies that
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Wenow showthat thisstate exhibits precisionofthe electron'sspinland
hencemagneticmoment aboutthe magneticfieldby compiling 457
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Combining these results wehave
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W E VB is the Lar frequency


