
The Rotating Frame Approximation



Rotation matrices in NMR
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Properties of Rotations Operators

A key relation used in many of the operator equations is

f(A) is an arbitrary function of operator A. We can expand
f(UAU-1 ) as a Taylor series.



Properties of Rotations Operators



Rotation Operators in Matrix Form

The operator for a rotation about an arbitrary angle, α, can
be represented as a series of rotations about the y and z
axes. The five rotations used in this derivation are not
independent of one another. The rotation Rφ(α,θ) can be
reduced to three independent rotations using the Euler
method for three dimensional rotation.



Rotation Operators in Matrix Form

The angle φ determines the axis for rotation perpendicular
to the z-axis. φ = 0o signifies a rotation about the x axis.
The inverse is:



Application to pulsed NMR
The simplest NMR experiment consists of a single pulse 
followed by aquisition of the FID.



Example of the 180o and 90o Pulse



Evolution following the 90o Pulse



Evolution following the 90o Pulse



Evolution following the 90o Pulse
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