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I. MOTIVATION

Heart magnetometry so far has been the Cinderella
of clinical diagnostics even though it has been around
for more than 20 years. It mostly suffers from the proven
dominance of electro-cardiography, the higher complexity
of the setups and the tighter requirements on the back-
ground noise.
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FIG. 1: Schematic for a heart catheter based measurement
of the magnetic field in the heart. (a) Sketch of the path into
the heart ( c©ADAM, Inc.). (b) Explosion view of a miniatur-
ized sensor currently deployed in Mainz. (c) Size of a heart
catheter based pacemaker for comparison.

However, the intra-cardiac magnetic field has never
been measured and several diseases or conditions related
to the hearts conduction pathways remain diagnosable
only via biopsy.

We propose to build an endoscopic diamond nitrogen-
vacancy (NV) based sensor with a sensitivity sufficient to
measure magnetic fields below 100 pT inside the human
body with a bandwidth sufficient to detect cardiac signals
(>100 Hz).

The potential impact for medical diagnostics cannot
be overestimated.

II. THIS TALK

In this talk, I will motivate endoscopic magnetome-
ters, with intra-cardiac magnetometry, but also with sev-
eral other useful biomedical applications and then present
the progress of our group on bulk NV center- magne-
tometry. I will focus on our most recent results regard-
ing microwave-free magnetometry [1], high-sensitivity,
absorption-based and cavity-enhanced sensors [2, 3] and
on prospects of using the available magnetometers in
Mainz to implement new detection schemes in the context
of magnetic induction tomography with diamonds, some-
thing we have just done with vapor cell magnetometers
so far [4], but where a truly miniaturized, diamond-based
magnetic sensor might be beneficial.

Finally, I will sketch a way to combine the presented
techniques for the construction an endoscopic sensor.
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