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Fig. 1 Shift of the resonance frequency as a function
of time for 500 MHz and 930 MHz NMR magnet,
respectively, which are drawn with an offset for clarifi-
cation

Three types of fluctuation in the magnetic field are
observed as indicated in the figure.
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Fig. 2 Schematic diagram of the external field-lock system

The deuterated liquid sample is placed on the MAS unit and connected to the lock channel

of the spectrometer.

An additional high precision integration circuit is employed in the

Shim-controller. Line shape of D-signal taken by pulsed NMR is shown in the inset.
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Fig. 3 Photo view of the probe head with the attach-
ment for the external field-lock system
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Fig. 4 Typical response of the system for a step-func-
tion of field perturbation

Field modification proportional to the feed-back signal
is applied by Shim-controller to compensate the error
signal.
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Fig. 5 Shift of the resonance frequency for *C-NMR
(lower) as a function of time together with error (mid-
dle) and feed-back (upper) signals of the 500 MHz
NMR magnet under operation of the external field-
lock

The corresponding units of error and feed-back signals
are given in the figure. Considerably large amount of
feed back signal was shown at operations of hybrid
magnet while field fluctuation was successfully sup-
pressed within 0.02 ppm for about 5 days.
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Fig. 6 Shift of the resonance frequency for ®C-NMR
(lower) as a function of time together with error (mid-
dle) and feed-back (upper) signals of the 930 MHz
NMR magnet under operation of the external field-
lock

The corresponding units of error and feed-back signals
are given in the figure. The inset shows a transient
shift of ?C-NMR signal brought by an excess RF power
of proton-decoupling pulses.
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We have developed an easily installable external field-lock system to stabilize the magnetic field
of the superconducting magnet for high-resolution solid-state nuclear magnetic resonance
(NMR). The glass sample tube containing chloroform-d with the RF coil and the tuning circuit
is attached to the magic-angle spinning (MAS) unit of the probe, and copnected to the lock
channel of the spectrometer. An additional precision integration circuit is employed to
improve DC accuracy of the lock circuit in the spectrometer. ~Although the sample for the field-
lock was placed in an inhomogeneous field, we successfully achieved a considerably low field dis-
persion less than 0.02 ppm for 500 MHz and 930 MHz-'H NMR superconducting magnets.

Keywords : solid state NMR ; external field-lock ; field stabilization.
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