
February 1975	 B74-10287 

S	
.

 
NASA TECH BRIEF 

Goddard Space Flight Center 

NASA Tech Briefs announce new technology derived from the U.S. space program. They are issued to encourage 
-	 commercial application. Tech Briefs are available on a subscription basis from the National Technical Information 
-	 Service, S p ringfield, Virginia 22151. Requests for individual copies or questions relating to the Tech Brief program may 

be directed to the Technology Utilization Office, NASA, Code KT, Washington, D.C. 20546. 

Micrometeoroid Composition Analyzer 

. 

S.

The problem: 
The previous apparatus for determining the 

location and velocity of a particle moving relative to a 
detector assembly has frequently included a multitude 
of parallel metal-film strips. These strips are inter-
connected with an electrical network to determine the 
strip on which the particle impinges. Such devices 
have several disadvantages. The velocity of the 
particle impacting on the film is reduced, often to 
zero. The direction of motion of the particle is usually 
changed, and the mass of any particle penetrating the 
film tends to be reduced. In addition, the rotational or 
spinning frequency of an impacting particle tends to 
be decreased after the particle has penetrated the 
film, and any electrical charge on the particle is 
usually removed or altered by the interaction. 

The solution: 
A new technique has been developed to detect 

moving charged particles and to determine their 
positions and/or their velocity vectors, relative to 
three mutually orthogonal axes, without particle 
impact or any elements of a detector and without 
changing particle charge or motion. 

How It's done: 
Figure 1 is a side-sectional view of the electric 

charge detector. The detector incorporates three 
equally-spaced parallel metal grids through which a 
charged particle, such as a micrometeoroid, passes in 
a straight-line trajectory at constant velocity. The two 
outer grids are connected by a grounded lead, 
whereby the two define equipotential ground planes. 
The center grid is connected to a high input 
impedance, dc operational amplifier that has a 
reference terminal connected to ground.

The grids have a mesh structure and are supported. 
by a single framework (not shown) such that the 
probability of a micrometeoroid impacting on any of 
them is substantially zero. The wires making up the 
grids, however, are ciifficiently close to one another to 
enable a charge tn be induced in the grids as a micro-
meteoroid passes through. There is no voltage from an 
external dc source connected to the grids so that 
passage of the particle through the detector has no 
substantial effect on the electrical, chemical, or 
dynamic properties of the particle. 

As a positively charged micrometeoroid passes 
through the detector, the output voltage of the 
amplifier (Figure 1) increases from zero to a 
maximum, VMAX, when the micrometeoroid passes 
through the plane of the center grid. YMAX is 
proportional to the charge on the particle. The output 
voltage of the amplifier returns to zero potential when 
the micrometeoroi4 passes through the plane of the 
second outer grid.

Outer J9' Grids 

• • • 
• . . 
• . S 
• S • 
• . S 
• S S 

Mlcrorieteorotd
• S S 
• S S 
• S •

Detector etector 
Output	 Output

Voltage 

VMAX	

Mlcrometeoroid 
123	 Position 

Figure 1. Moving Charged-Particle Detector 
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particle, i.e., its location and velocity vectors, to be 

I / J determined in the three orthogonal coordinates. 
Since the charge of the particle is repeatedly 

/1 / 14 .../...... measured as it passes unaltered through the six 
independent	 pulse	 height	 measuring	 detectors, 
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1 greater accuracy in the measurement of the particle 
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