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Foot 1.6, 1.8

Examples of “2-level” systems
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Examples of “2-level” systems

• spin-1/2 particle (electron/proton spin)
• (pseudo)spin-1/2 particle (hyperfine, etc.)

• optical excitations
• energy state of anharmonic oscillator
• rot/vib states of molecules
• etc.

• double-well site index
• interferometer path
• photon polarization / other d.o.f.
• states of a macroscopic object
• field occupation number
• etc.

Ignoring intricacies,
all these 2-level systems are
described by a similar formalism

Let’s review some basic terminology



Field purely along z
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spin in x-y plane



Field purely along z
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spin along z-axis



General Larmor precession
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Field purely along x

xBB ˆ⊥=
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�𝑥𝑥
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𝑧̂𝑧spin along z-axis

What would the dynamics look like if our spin was initially pointed along x?



Weak transverse field
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How can we get the spin to keep going 
towards the “south pole,” i.e. -z?

Open response: 5 points towards HW#2



Inverting the field in coordination with 
the precession
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Field oscillating at the Larmor frequency

�𝑥𝑥
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
µ⊥+=

⊥= BB 100

many other ways as well…
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