SPIN WAVE

idd amplitude (Oe). The g term relates the stored energy
Tin the cavity to the microwave field amplitude /o,

W= (hV./47)g (cgs units). (2)
g=3[1+(/a)]. ©)

Eq. (3) [ and @ are the cavity length and width, re-
mictively, The reflection coefficient (dB) is related to I's
by T,=10-Taei20) For fi=9.1 GHz, Qr~=~2500, and
[s=16 4B, the calibration is about 7 O¢?/W incident on
the cavity. ‘
The details of the field axis calibration based on Eq. (1)
#ll vary somewhat, depending on the range of thresholds
apected. The two basic steps are: (1) Adjust the precision
dienuator in the reference arm so that the maximum rat-
ngof the thermistor is not exceeded at the high power end
if the sweep and (2) adjust the recorder sensitivity to give
fie correct X deflection for known values of peak incident
wwer, The present 9.1 GHz system was usually calibrated
1th=30 Qe [Pine~ 130 W from Eq. (1)] with a recorder
Yaxis calibration of 1 cm/QOe. It was found that tracking
wild be improved by using the power meter zero to
ch up the calibration at ,=0.5 Oe. The tracking was
aurate to a few tenths of an oersted over the range
130< k<30 Ce.

III. OPERATION

Aier the initial adjustments and calibration described
hove, the measurement of instability curves and the
termination of threshold fields can be done extremely
mwidly. The sample is mounted in the microwave cavity
#apoint of maximum rf magnetic field and the magnetron
kuned to cavity resonance while observing the detector
atput pulse on the oscilloscope. Five tuning can be done
i ohserving the lock-in amplifier output and tuning the
mgnetron for a minimum output level at low power
{elow threshold). The attenuator in the cavity armis then
wjusted to zero the lock-in output, corresponding to equal
titected ampiitudes for the reflected pulse in the cavity
am and the incident pulse in the reference arm.

vpical data are shown in Fig. 4 for transverse pumping
291 GHz. The curves were obtained for polycrystalline
wirium iron garnet with a minimum threshold of about
i0e. The vertical response corresponding to a 0.5 dB
tange in T, is indicated in the figure. The noise in the
bese line corresponds to a change in I', of about 0.02 dB,
slich is nearly the same as the usual measurement error
arountered in point-by-point data taking. Figure 4 shows
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F1G. 4. Recorder plots of threshold curves for yitrium iron garnet
2 mm diam spheres at 9.1 GHz with the static magnetic field as a
parameter. The change in cavity reflection coefficient is shown as a
function of the microwave field amplitude /.

how butterfly curves of %o, vs static field can be con-
structed on the graph used to obtain the threshold curves.
The data are shown with the static magnetic field as a
parameter from 600 to 2600 Oe in 200 Oe steps. By deter-
mining thresholds from the individual curves (open
circles) and rotating the graph 90°, one has a plot of the
threshold /.- as a function of the static magnetic field.
Such results can now be obtained in a matter of minutes,
compared to several hours of tedious measurcments, data
reduction, and plotting required using previous point-by-
point techniques.
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¢ Tlewlett—Packard model X486A thermistor mount and model
431B power meter, ‘

¢ Hewlett~Packard model 33006A solid state spdt microwave
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5 Intronics model FS101 sample-hold module.
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