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Apollo 17 Lunar Ejecta and Meteorites Experiment (LEAM) 
 
Microphone Pulse Height Analyzer (PHA) levels 
 
The microphone PHA data values (DJ-8, DJ-19, and DJ-30) are 3 bit numbers ranging from 0 to 
7. According to Berg et al. (1973), the microphone can be triggered by momenta as low as 2 x 
105 dyne-sec. 
 
For the Pioneer 8 and 9 Cosmic Dust Detectors, the threshold values are given in figure 1 below 
from Berg et al. (2017). 
 

 
Figure 1 – Otto Berg, notebook 2, p. 42, Pioneer 8 and 9 Cosmic Dust Detector microphone PHA 
levels 
 
If the detectors are identical, a value of 55 microvolts corresponds to the minimum momentum of 
2 x 10-5 dyne-sec. The magnitude of the signal from the microphone has been considered to be 
proportional to the particle momentum (Final Engineering Report, 1970, p.2-5). Therefore, the 
particle momentum, p, can be determined from the signal magnitude, s, by  
P = s (2 x 10-5 dyne-sec / 55 mV) = s (3.6x10-7 dyne-sec/mV) 
 
However, note that the detectors may not be identical, and, from the Final Engineering Report 
(1970, p. 2-6): “Microphone signals generated from hyper velocity particles impacting on the 
microphone plate are not always exactly proportional to mass times velocity. These variations 
may be attributed to the variation of accommodation coefficient due to variation of particle 
diameter, density, or configuration. For the purposes of design and calibration it has been 
assumed that microphone signals are proportional to particle momentum.” 
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If we assume we can accept the P = s (3.6x10-7 dyne-sec/mV) relationship, we get the following 
ranges of momenta for the PHA recorded on the microphones: 
 
PHA Threshold 

(millivolts) 
Momentum Range 
(10-5 dyne-sec) 

1 0.055 2 – 4.4 
2 0.123 4.4 – 11.7 
3 0.325 11.7 – 29.7 
4 0.825 29.7 – 81.0 
5 2.25 81.0 - 218 
6 6.05 218 - 580 
7 16.1 580 -  
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