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The manuscript is a comprehensive discussion on the topic of optical detection of mag-
netic resonance, a field that has picked up pace in the last decade. The article covers
the progress in the field since its inception in 1970’s. It would provide a very good
starting point for anyone trying to get introduced to this emerging field. The overview
of physics as well as techniques that are involved in the optical detection have been
presented.

The author makes the connection between atomic systems that are usually probed
optically and nuclear systems probed in rf/mw early in the article and takes a unified
approach to explaining the electronic and nuclear magnetic resonance. The article
starts with basic background material, like selection rules for allowed transitions be-
tween spin states and explains the ways of using light for creating and detecting spin
polarisation in systems. Section 2 is dedicated to explaining the the physical processes
involved in the creation and observation of the polarisation phenomenologically, very
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basic mathematics is all that is used to elucidate the mechanisms. A consolidated
view of how most of systems can be selectively pumped to a internal spin state using
angular momentum conservation rules thus creating hyperpolarisation is shown.

The different systems in which magnetic resonance can be studied optically are ad-
dressed in detail in the rest of the paper. Section 3 concentrates on atomic and molec-
ular systems, typically vapours, where both electronic as well as nuclear spins can be
observed. Section 4 deals with solid state systems ranging from rare earth ions and
transition metals to charge vacancy centers. Studies on semiconductor materials is
detailed in section 5, where more physical processes specific to band gap structures
are also introduced. This section gives details of specific systems and problems in
semiconductor physics where optical detection of magnetic resonance can comple-
ment established methods of characterisation of material properties. Molecular solids
are also briefly talked about. All the sections are concise, giving references to impor-
tant break thorough and milestones achieved, thus making the compilation complete in
this manuscript.

The article presents a intelligible and thorough summary of emerging and established
techniques in optical magnetic resonance detection. There are a couple of points I
would like to make that could perhaps help improve the readability of the discussion.
First is regarding the section on coherent Raman scattering (section 2.4.3). The three
level ‘Lambda’ system is perfect example for this, and it would add to the discussion
to point out that since this is a coherent process and not spontaneous, the linewidths
can be much narrower overcoming spontaneous relaxation rates. Second comment is
to do with the the topic of Hanle effect in section 5.2. While here the example if that of
a semiconductor system, the effect itself has been studied extensively in gaseous sys-
tems as well. The explanations themselves are general and can be used independent
of the system, it would be worth while to point out the vapour magnetometers based
on Hanle effect where one of the earliest to be commercialised and in fact the effect
has been applied in stellar spectroscopy to elucidate astrophysical magnetic fields.
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Perhaps this topic could be part of section 2?
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