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ABSTRACT OF THE‘ DISCLOSURE 

A new particle track etching method is disclosed where 
in a smoother and more uniform track pro?le is obtained 
by controlling the chemical concentrations of the reagents 
and products so that the etching occurs at a uniform rate. 
Speci?cally, the etchant is maintained saturated with etch 
products throughout the entire etching procedure. 

This invention relates to particle track etching methods 
and in particular to an improved method whereby the 
‘bore made by the etchant along the path of the particle 
has a uniform pro?le as opposed to an irregular pro?le 
obtained by present methods. 
As is now well known, tracks left by atomic particles 

in solids can be enlarged for study by the use of an etchant 
solution. The enlarged bores made by the etchant solution, 
while suitable for studies relative to such things as the 
track length and direction, are not as suitable for such 
uses as ?lter elements having ultra-small holes as those of 
the present invention. This is because presently used etch 
ants ‘cause the hole to have a non-uniform pro?le. 

In view of the above, it is therefore an object of the 
present invention to provide a particle track etching 
method wherein the bore made by the etchant has a 
uniform pro?le. 
The foregoing object is achieved wherein the etchant 

material, from the start of the etchant process to the 
completion of that process, is a saturated solution; i.e., 
saturated with the etch product. It has been found that 
as the etch product concentration is increased there is 
an abrupt change in the etching rate at the solubility limit 
of the etch products. By controlling the etching process 
so that it takes place at the maximum rate over the entire 
surface of the material being etched, a uniform pro?le is 
obtained along the particle track. 
A more complete understanding of the present invention 

may be obtained by considering the following detailed 
description in conjunction with the attached drawing in 
which: 

FIG. 1 illustrates the general etching process. 
FIG. 2 is a plan view of a comparison of the etching 

process according to the present invention and that of 
the prior art. 

FIG. 3 is a side view of a comparison of the etching 
process according to the present invention and that of 
the prior art. 

FIG. 4 illustrates curves showing bulk etching rate as 
a function of etch product concentration. ' 

Referring to FIG. 1 there is shown a block of material 
10 containing a particle track 11. The material 10 may 
comprise any suitable dielectric material such as a plastic 
?lm which, for example, may be Lexan polycarbonate 
?lm. As a charged particle passes through ?lm 10, it 
leaves a track of damage 11. ' 
Upon being subjected to an etching solution, the surface 

of the ?lm 10 is etched away together with region along 
the track 11. The rate at which the surface of the ?lm 10 
is worn away is known as the general etching rate. The 
rate at which the track is etched away is called the track 
etching rate. To obtain a track upon etching, the track 
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etching rate must be larger than the general etching rate 
and the ratio of these two determines the shape of the 
bore left by the etching solution. The con?guration of 
?lm 10 after being subjected to the etching solution is 
illustrated by dashed lines 12 and 13. The thickness of 
the ?lm 10 has been reduced to the point indicated by 
line 13 and is determined by the general etching rate. 
The enlarged track portion 12, which may be conical in 
shape, has its height determined by the track etching rate. 
The pro?le of the bore 12 is generally rather ‘irregular 
when etchants of the prior are are used. It has been dis 
covered that upon saturation of the etchant solution with 
etch products, the rate of etching abruptly increases to a 
maximum and remains at the level for as long as the etch 
ing solution remains saturated. Utilizing this method, 
much of the irregularity of pro?le can be alleviated. 
A comparison of the method of the prior art and that 

of the present invention is illustrated in FIGS. 2 and 3. 
As shown in FIGS. 2 and 3, the bore 15 resulting from 
the etchings of the prior art has an irregular pro?le 14. 

In accordance with the present invention in which the 
etchant solution is presaturated with etchant products, 
the resulting etching takes place at a maximum and a 
uniform rate resulting in a bore 17 of uniform pro?le 16. 

FIG. 4 illustrates a set of curves showing the bulk 
etching rate as a function of etch product concentration 
for two different etchant temperatures, namely, 40° C. 
and 55° C. An example of an etchant that may be used 
for Lexan is a 6.25 N aqueous sodium hydroxide solution 
containing a 0.05 percent Benax 2A1 surfactant or wetting 
agent. Benax 2A1 is made by Dow Chemical Company. 
As can be seen from FIG. 3, an etching solution at 40° C. 
has a bulk etching rate of about 0.08 micron per hour 
until the etch product solubility limit is reached, where 
upon the bulk etching rate abruptly changes to about 0.17 
micron per hour. Similarly, the bulk etching rate with 
a 55° C. etchant gradually increases until the etch product 
solubility limit is reached whereupon it can abruptly in 
creases to a stable value. Thus, by utilizing an etchant 
that is saturated with etch products, a smooth bore along 
the particle track is obtained. 

Having thus described the invention, it will be apparent 
to those skilled in the art that modi?cations may be made 
within the scope of the present invention. For example, 
the method of the present invention may be used in other 
areas in which materials are etched, as in the semiconduc 
tor fabrication art. 
What I claim as new and desire to secure by Letters 

Patent of the United States is: 
1. An etching method for etching a material with an 

etching solution producing etch products comprising the 
steps of: 

presaturating said etching solution with said etch 
products, 

subjecting said material to be etched to said presaturated 
etching solution, and 

maintaining said etching solution saturated with said 
etch products during the etching of said material. 

2. A method for etching a material containing particle 
tracks with an etching solution producing etch products 
comprising the steps of: 

presaturating said etching solution with said etch 
‘products, 

subjecting said material containing particle tracks to 
said presaturated etching solution, and 

maintaining said etching solution saturated with said 
etch products during the etching of said material. 

3. A process as set forth in claim 2 wherein said etching 
solution comprises an aqueous hydroxide solution and a 
surfactant, and said material containing particle tracks 
comprises a polycarbonate ?lm. 
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