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Abstract ...

I. INTRODUCTION

The interpretation of NMR, MRI, and EPR exper-
iments is traditionally based on the Maxwell-Bloch
scheme, in which the electromagnetic field is a classi-
cal field, governed by Maxwell’s equations and the tech-
niques of electrical engineering, and the spin system is
described using the minimum of quantum mechanics re-
quired for the sample and problem under study. In the
Maxwell-Bloch scheme, the coupling between the electro-
magnetic field and the spins is described by (i) a source
term in Maxwell’s equations given by the average spin
magnetizationM(r, t), and (ii) the usual term in the spin
Hamiltonian given by −

∑
j γj~Ij ·B(rj , t), where γj~Ij

is the magnetic moment operator for spin j, B(rj , t) is
the classical magnetic field at the position rj of spin j,
and the summation is over all spins in the sample.

II. DRIVEN HARMONIC OSCILLATOR

A. Classical discussion

III. DAMPED LC CIRCUIT

The configuration of the circuit is shown in Fig. 1.

1. Driven LC+cable circuit (classical discussion)

I shall briefly examine two external sources: a mag-
netic dipole moment µ(t) located in the probehead coil
(simulating a spin sample) and a voltage generator eext(t)
in the probehead circuit (simulating the transmitter).

For the magnetic dipole case, I shall assume that the
contribution of µ(t) to the energy can be written as
−B1(rµ, t) ·µ(t), where B1(rµ, t) is the magnetic induc-
tion at the location of µ, due to the current in the coil.
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FIG. 1. Sketch of the model used to create a non-dissipative
version of a damped LC circuit.


