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Microwave Beam Power Control
A device to allow the remote manipulation of a
high power microwave beam was constructed. The
instrument functions by using polarization,
reﬂecting a fraction of the microwave, as a
function of the rotation angle, into a heat sink.
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An NMR lock is an instrument that allows the
correction of drift inherent to magnets over
time. This correction capability permits
signiﬁcantly longer data averaging experiments.
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Lock Installation
Right: the lock is set up in
Microwave
a test conﬁguration. It is
Source
connected to the magnet
via a pre-amp which
ampliﬁes the NMR signal.
The “shim control” is used
as a current ampliﬁer to
Photograph of Dynamic Nuclear Polarization
instruments at the National High Magnetic Field Lab correct the magnetic ﬁeld.

Below: software user interface
developed in LabVIEWTM.
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Experimental Data

Trial 1
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Avg
Time 50s 13s 47s 34s 45s 29s

R2 Value = 0.998
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Microwave power measured as a function of grid angle
(diamonds). Calculated microwave power (solid line), based on
a generalized Malus’ Law.
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Over the course of this internship and the
construction of these two devices I have
gained a great deal of understanding about
the necessity of documentation and
systematic trial and error.
In the future the power controller could be
conﬁgured to run automated experiments
and the lock can be set up to run
independently of its’ accompanying console.
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Above: the polarization control
hardware. The polarizing grid
acts as an adjustable beam
splitter, allowing microwave
power control.
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Above: table of recorded
recovery time after large
ﬁeld perturbation.
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Left: lock signal as a
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is visible over this
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