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The average intensity measured by a radiometer is 

- f p(t )2/pc at, ' (3) 
wherefv is the pulse repetition frequency and the integration 
of instantaneous pressurep(t )is over a single pulse. In terms 
of the maximum intensity Im, Eq. (3) becomes 

I•v ---- 2Imfv p(t ) 2 tit. (4a} 
By writing the integral in terms of the envelope of the pres- 
sure pulse P•,v (t), we have 

f(P•nv(t))2dt. ' (4b) 
The last step relies on the fact that the average value of 
(p,• cos t )2 over a half period iSpm 2/2. Thus, Eq. (4b)is use- 
ful only if the amplitude of the signal changes slowly enough 
that an envelope of the pulse Can be defined clearly. This was 
the case in all of our tests. For "pathologically" short pulses, 
Eq. {4a) may be required. In those cases, I• serves mainly as 
a translation of a measured p• from pressure to intensity 
terminology. 

Since pressure has been normalized, one requires only 
relative measurements. For this purpose, any reasonably 
broadbanded, uncalibrated transducer would suffice. Since 
the receiver output voltage is directly proportional to pres- 
sure, the corresponding voltages can be substituted for pres- 
sures in the equations above. The integrals become constants 
which characterize the pulse of the source. If the received 
pulse is digitized, the integration of Eq. (4a) may be carried 
out numerically. Fortunately, only simplified equipment is 
required in most cases to use Eq. (4b); for, if the rf carrier and 
pulse repetition frequency are not synchronized, an oscillo- 
scope screen will display the envelope of the pulse quite 
clearly. 

For illustration, one of our tests used a «-in.-diam, 
damped piezocerami½ disk, resonant at 2.3 MHz as a source 
transducer. The PVDF, miniature hydrophone described 
above was placed in the farfield and the received pulse was 
recorded. When driven by a 1/•s burst of 2.3 MHz, the 
.acoustic pulse rose to a maximum within 1/•s and decayed to 
1/e of the maximum by 2/•s. The 


