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Figure 4. Normalized total cross-section of falling water drops as a func-
tion of frequency. (a) mean radius a = 0.308 cm, temperature = 31oc;
(b) a = 0.256 cm, temperature = 300C; (c) a = 0.196 cm, temperature
= 29.50C; (d) a = 0.165 cm, temperature = 280C. theoretical,
for a fixed drop radius. theoretical, for drop radius varying in a
Gaussian manner with a standard deviation of 0.1, 0000 measured.
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3ms-l , which is quite less than the terminal velocity. Therefore one
little deformation of the drop-shape from spherical [5]. Thus,

for comparison with theory, the Mie solution for a spherical shape is
us«l; the computer program given in [12] for homogeneous spheres is
utilized for this purpose. The small random drop-to-drop size varia-
tion which may take place during the experiment is accounted for in
the calculation by assuming that the drop radius varies in a Gaus-
Sian manner around the mean radius with a standard deviation of 0.1

times the mean radius. Further, the complex refractive index of water

at X-band, required for theoretical estimates of the total

is calculated using the empirical model proposed in [13); the effæt of

ambient temperature on the total is automatically incor-

Porated in the estimate since the refractive index is at the

aPPropriate temperature. The agreement between the theoretical Bti_

mate and the measured values of the extinction cross-section is good

for moderate drop sizes, and otherwise is quite satisfactory.
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6. Conclusion

A microwave open resonator system by a personal com
puter has been configured and used for measuring the total scattering
cross-section of single falling water drops over X-band GHz). The
system has worked satisfactorily and the measured results compare well
with the theoretical estimates. The technique described makes it possi.
ble to estimate over a wide band, the extinction crcm-section of water
drops in flight.
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