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Figure 2. Capacitor Sensor and Readout Circuit 
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Figure 1. Accelerators 

A highly efficient particulate detector has been 
developed for monitoring emissions from solid pro-
pellant fuels, but it could be used in any monitoring of 
air quality. This detector has a high signal-to-noise ratio 
and can count aerosols and particles with very high 
efficiency. With this detector, it is possible to distinguish 
one particle from another with respect to both time and 
energy of impact. 

The detector consists of an accelerator, a capacitor 
sensor, and readout recording equipment. Two types of 
accelerators which have been used are shown in Figure 1. 
One type utilizes a vacuum pump and nozzle, to 
accelerate the aerosols or particles of the input sample 
to the sensor with sufficient energy to initiate a capacitor 
discharge, which can be used to classify and count the 
particles causing the impact. The other accelerator uses 
a high-pressure gas stream and nozzle for the same 
purpose. The capacitor sensor is of the metal-oxide-
silicon (MOS) variety with thin dielectric and thin top 
metal electrodes (see Figure 2). The thickness of the 
metal electrode and dielectric determine, to a large 
degree, the minimum energy of particle impact which 
can initiate a discharge. The readout equipment is a 
simple binary scaler which records the number of 
pulses generated at the output.

That the impact of a high-velocity particle can 
cause. a discharge in a charged capacitor is the basic 
principle in this detector operation. With suitable con-
struction methods and under appropriate biasing and 
impacting conditions, the impacting particle can create 
a discharge path, through which the capacitor discharges 
in such a fashion as to vaporize or blow out the conduct-
ing path in the process. Once the discharge action is 
complete and the low-resistance path no longer exists 
between the capacitor plates, the capacitor again is able 
to accept a charge. Monitoring the voltage on the 
capacitor plate permits the counting of impacts simply 
by reading the number of discharge and recharging 
pulses recorded. 
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