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Report on RF Properties of a New Commercially Available Superhydrophobic Coating

. We performed an experiment to characterize the RF properties of this coating, in order to begin assessment of this product's suitability for use on various radar antennas. We measured the RF characteristics of a sample radome using a near-field test range both before and after it was coated with Neverwet, and compared the results in order to study the properties of the coating. Our results suggest that Neverwet may be almost perfectly transparent to RF, even at higher frequencies, and may cause no significant loss of energy or change in gain pattern when it is applied to a radome. However, the size of our experiment was very small due to funding and practical limitations, and we interpret these results as an impetus to conduct more thorough and narrowly aimed testing rather than as a basis on which to adopt this coating on any radar system.

Introduction:

Corrosion is a major technical issue for the US Navy, due largely to the constant exposure of many systems to a moist saltwater environment, and radar systems are no exception. One approach to the prevention of corrosion in marine and other highhumidity environments is the use of superhydrophobic coatings. These coatings drastically reduce the adhesion of water and some subset of other liquids to the surface which they are used to treat. This can not only reduce standing liquid water on these surfaces from rain, spray, or condensation, due to its increased tendency to bead up and roll off, but in fact it can be effective in preventing the chemical wetting of the treated surface; even when a droplet of water is in physical contact or near-contact with a treated surface, the superhydrophobic coating can prevent the chemical interaction of the surface with the water or the solutes it carries, hence preventing corrosion. As an additional bonus, this treatment can also substantially inhibit icing, which may be of use on a variety of systems.

To date, coatings with very strong superhydrophobic properties have been produced and tested in lab settings, but these coatings have suffered the drawback of being very physically delicate and easily destroyed or removed from their surface, while more robust superhydrophobic coatings which are commercially available and practical for use in non-lab applications (automotive waxes and polishes, for example) have much weaker hydrophobic properties [START_REF] Vinnod | Highly Durable, Superhydrophobic and Oleophobic Coatings[END_REF][START_REF] Hosono | Superhydrophobic Perpendicular Nanopin Film by Bottom-Up Process[END_REF][START_REF] John | Polymer and Rubber Preservative[END_REF]. Neverwet is a new superhydrophobic coating produced by Ross Nanotechnologies of Leole, PA, which is both strongly superhydrophobic and durable as a surface coating. This product will (as of 2012) soon be available commercially, and we have been asked to evaluate it for possible use on radar systems.

In this experiment, we set out to evaluate the RF properties of Neverwet.

Obviously, if this product is highly absorptive of RF, or causes dramatic phase shifts, or has other unusual RF properties, we would be limited in its applicability to some components and component surfaces of radar systems, whereas if it is essentially RFtransparent in thin layers, it can be applied broadly on most or all exterior or interior surfaces of a system where corrosion has been a problem, without regard to RF impact.

We note that other properties, such as the coating's resistance to heat or extreme cold or its color, do need to be taken into account in determining its overall applicability, but Ross Nanotech is currently (as of 2012) performing research into many of these areas, so pending their results, we concluded that the most logical topic for us to approach first would be Neverwet's RF behavior.

Procedure:

We procured a sample of radome, as well as a 4.5-10.0 GHz wide band horn, and constructed a simple wooden fixture to support our radome sample. We then set up the radome on its fixture and the wide band horn on a tripod immediately behind it (less than 0.5" of clearance between the horn and the radome) so that the horn was directed toward the scan plane, through the radome. With an OEWG WR112 probe equipped on the scanner, we then took scans of the horn's near-field gain pattern with and without the radome in place (but with the radome fixture in place in both cases). We partially covered the tripod and radome fixture with anechoic foam, in order to minimize reflection, but this was mostly a measure to err on the side of caution, since neither of these was anywhere near the main beam of the horn, nor could they be in the signal path without at least two reflections off of the anechoic walls of the range chamber in which the testing was conducted, each of which should reduce the signal strength by several orders of magnitude. We took our initial scans with and without the uncoated radome on September 14 th , then shipped the radome to Ross Nanotechnology for coating. We received the coated radome back on November 9 th , and retested it in the same way, on the 16 th and 18 th , also taking scans without the radome in place on each of these two days. On each day, the setup of the horn and its supporting tripod, and the radome and its fixture, along with the alignment of the horn and the rest of the setup, were done according to a written procedure, which is attached as Appendix A, in order to ensure that positioning of the elements remained as constant as possible from one scan to the next.

The data were collected using a proprietary software program developed by NSI (the manufacturer of the measurement apparatus), which is installed on the controlling machine in the near-field range, then exported to .txt formatted data files. These files were then analyzed MATLAB using code. This code is attached as Appendix C. As a reasonability check, plots produced by this code were compared to plots produced by NSI's program on the near-field controlling machine, and the values for data within MATLAB were checked against values of data manually read from the .txt data files.

Analysis:

Each scan produced a .txt data file the main body of which is a 201-by-201-by-4 matrix. The matrix records the phase, amplitude, and angular coordinates of a 120degree by 120-degree angular volume of the far field, which the NSI program computes from the measured near-field data. This far field is normalized to have its main peak at zero decibels, and amplitude is represented in decibels (dB). The actual, unnormalized amplitude of the main peak is recorded in the file header of each data file. For each scan, this far-field data covers the same angular volume relative to the horn and radome. All those data are imported into our MATLAB code, but we focused on the normalized amplitude data in the matrix, and on the beam peak magnitude.

For each day, we calculated the difference in actual beam peak magnitude, and also calculated the difference in amplitude at each point in the far field between the scans with and without radome. These differences form a matrix which represents the effect of the radome on far-field amplitude (hereafter the "difference matrix"). This difference matrix can be viewed as a 3-dimensional plot, or 2-dimensional cuts can be plotted. In addition to examining plots of this difference matrix, we did several calculations to create metrics of the matrix, such as average value, and average absolute value. By using both of these approachesvisual inspection of plots and mathematical comparison of calculated valueswe can make a well-rounded evaluation of the impact the radome had on the far field on each day: visual inspection of plots allows us to look for anomalies or problematic features like sidelobes or new patterns in the far field, while the use of metric values allows us to make a very precise evaluation of the overall, average effect of the radome.

We used a total of four metric values calculated for each day:  Average Value: the average of all points of the difference matrix.

 Average Absolute Value: the average of the absolute values of each point of the difference matrix.

 Cropped Average Value: the average of each point of the difference matrix within fifteen degrees of azimuth and fifteen degrees of elevation of the main beam peak.

 Cropped Average Absolute Value: the average of the absolute values of each point of the difference matrix within fifteen degrees of azimuth and fifteen degrees of elevation of the main beam peak. This cropping of the matrix to within fifteen degrees of the beam peak helps to focus on the portion of the data which is not only more essential to antenna performance, but, more importantly, which is received at a higher amplitude, and hence is less obscured by electromagnetic noise and other forms of experimental error. In separate scans, both with and without the actuating motors of the scanner in operation, we measured the noise floor of the chamber at our operating frequency of 9.5 GHz, and found it to be in the region of -70 dB to -80 dB. We note that this means that well away from the beam peak, where the measured amplitude is in the region of -50 dB, on the order of one percent error may be attributable to background and instrumental noise.

The use of cropped and uncropped metrics alongside one another allows us to ensure that we can accurately evaluate the least noisy and most relevant data, while also looking out for the possibility of systematic biases near the edges of the gain pattern. Also, the use of beam peak magnitude, normalized average, and normalized average absolute value allow us to look for changes in total loss, changes in pattern shape, and changes in the noisiness of the pattern, respectively. Between these three values (actually five, due to the independent use of cropped and uncropped data to calculate separate values) we should be able to see any significant impact which the coating has had on the RF characteristics of the radome. Table 1, below, shows each of these five values for each of the three days on which we performed scans. Table 1 also shows the average apparent effect of the Neverwet coating on each metricthe difference between the impact of the radome before it was treated and the average impact it had after being treated. We will discuss the significance of each of these values in more depth below, but first, we will discuss the interpretation of the plots shown immediately below as figures 1 through 6.

Discussion:

These figures show amplitude of the calculated far field in horizontal and vertical cuts through zero degrees at 9.5 GHz, with each plot showing a red curve taken from the pattern when the radome was in place, and a blue curve from the pattern which was measured without the radome. We must keep in mind that all these far fields have been normalized to have the main beam peak define zero decibels, so changes in overall signal strength will not appear on these plots. This gives us the advantage, however, of making it very easy to see changes in the shape of the pattern (and the actual change in overall strength is recorded in Table 1 below, so this information is not lost). In each plot, the disparity between the two curves represents the impact of the radome, so comparing that impact between the days before and after the radome was coated should show the effect of the coating. These days are plotted on separate axes due to day-to-day drift in the equipment and environment.

Our first observation is that the radome has very little effect on the pattern at all.

There is often some change toward the edges of the cut, particularly in the vertical cuts, but these differences occur at amplitudes more than 30 dB below the main peak, i.e., the power measured where these changes are occurring is less than 0.1% of the power at the main beam peak. Such weak signals are likely to cause greater experimental error, so we should not necessarily interpret these changes as significant alteration of the pattern due to the radome. One possibly genuine impact of the radome is seen at the edges of the horizontal cut, where the amplitude measured with the radome in place is consistently higher by one to three decibels than the amplitude measured without the radome in place.

This may be due to horizontal scattering caused by the edges of the radome, since the radome sample we used was only slightly wider than the horn in azimuth, and hence diffraction and other edge effects at the extremes of azimuth are possible. We note, however, that this is constant whether or not the radome has been coated with Neverwet, so these effects are not of interest to us. This very low impact on the pattern due to the radome is helpful to us, because it will likely make it easier for us to observe or detect any changes in the pattern due to the Neverwet layer.

Our next observation is that not only the horizontal edge effects mentioned above, but the impact of the radome on the pattern overall is very consistent across the three days, and does not show any appreciable difference between the days during which the radome had already been coated and those on which it was uncoated. At first, we might be slightly concerned about the vertical cut comparison on November the eighteenth, as the difference between the curves with and without radome seems to be greater here than in most of the other comparisons, but if we look closely we can see that the entire curve with the radome has been shifted slightly to the right (i.e., toward positive elevation) as compared to the curve without radome, and that if this slide is corrected, the patterns are very similar. This is most likely due to a slight misalignment of the horn in elevation on one of the two scans taken that day, and not due to any effect of the radome. By examining these curves, we can see that there is no particular anomaly or specific effect on the shape of the far field pattern caused by coating the radome with Neverwet, so we can now continue on to examining the metrics we discussed above, and which are shown below in Table 1.

First, let us examine the difference in the actual, unnormalized amplitude of the beam peak. Since we have seen from the plots above that the shape of the pattern has not changed from one scan to another, either due to the presence of the radome or from day to day, by any significant amount, we can see that this value is in fact a proxy for the signal strength across the whole far field pattern; if one of the beam peaks were four decibels higher, for example, we would know that the entire pattern was about four decibels stronger, since its shape has remained the same. We can see that the changes in amplitude are fairly random at first glanceon the eighteenth, the coating seemed to make the radome more lossy (a negative number of this value indicates a lower amplitude with the radome in place than when it was absent, while a positive value indicates the opposite), while on the sixteenth the coating actually seemed to make the radome less lossy. If we consider two things, however, the significance of these values will come into focus. First, the actual differences in amplitude caused by the radome, either with or without the coating, are around one tenth of a decibel, which is a very small amount. Secondly, on two out of the three days, the calculated far field actually has a higher beam peak amplitude with the radome in place than without it, albeit slightly, which is physically very unlikely (especially since the thickness of the radome is about 140% of a quarter wavelength). Looking at these facts together, we can conclude with some security that all the observed variability, that is, the calculated difference in beam peak amplitude with and without the radome, is so small that it is in the same range as the total sensitivity of the measurement and calculation process. In short, no effect on beam peak amplitude can be detected through the influence of measurement and calculation error. We can also say that the total sensitivity, which is on the order of a few standard deviations, or a few tenths of a decibel, is sensitive enough that it would easily be able to pick up changes as large as just one decibel, so we can say with a high probability that the coating does not increase the lossiness of the radome it is coating by more than a few tenths of a decibel.

Next, let us consider the cropped and uncropped averages of the difference matrices. A significant effect on this value would mean that adding the superhydrophobic coating caused the radome to change the shape of the far field pattern in a specific way: Since the main beam is always normalized to zero decibels in the data matrices from which these values are calculated, the average value of the difference matrix is driven by how much the rest of the pattern increased or decreased on average as compared to the beam peak. That is to say, a negative average value of the difference matrix means that the radome is lowering the rest of the pattern compared to the peakmaking the peak sharper or higher. By contrast, a positive value would mean that the radome was flattening the pattern or raising it compared to the peakmaking the peak lower or broader. Likewise, if we see a negative impact on this value due to the Neverwet coating, it means that the coating is causing the radome to have an increased sharpening effect on the pattern, while the opposite would mean that the coating is causing the radome to have an increased flattening effect on the pattern. What this value measures, then, very precisely, is the overall shape or slope of the pattern. When we look at the values for this metric, we see a somewhat muddled picture.

Both with and without cropping, we see that the coating, on average, seems to have a slight tendency to increase the sharpening of the pattern due to the radome (it tends to decrease the value of this metric), and in each case we see that this effect seems to be on the order of ten percent of the measured flattening which the radome tends to exert on the pattern by itself. However, although we seem to see substantial sharpening due to Neverwet on the 18 th , the 16 th actually seems to show a slight flattening as compared to the uncoated radome. Finally, we must note that the actual amplitude we are talking about is on the order of one percent of one decibel in the main beam, and perhaps half a decibel in the more error-prone fringes of the pattern. Even considering that this number is an average over a number of data points, such a value is small compared to the error of the measurement and calculation process. So, as with the beam peak magnitude, it seems most likely that the coating does not have any effect on the flatness or sharpness of the pattern which we would call significant, and certainly no impact that approaches even one decibel on average, at least anywhere near the main beam.

Finally, let us consider the average absolute value of the difference matrix, again calculated separately with and without cropping. If there were no measured impact on average value, the previous metric we discussed, then this metric would be a measurement of noisiness introduced by the radome, since if the difference varies randomly around zero across the pattern, this will show no change in the average but will increase the average of the absolute value. However, we must keep in mind that, because the average value was calculated to change by a trivial amount, this metric is slightly biased toward the positive. (This metric can only be biased toward the positivebecause it is an absolute value, both negative and positive changes in the average will cause it to increase.)

At first glance, again, there appears to be a significant effect, even taking the biasing into account, because the increases in average absolute value for each method of calculation are greater than the change in average value given for that method.

However, if we look at the values from the individual days, we will see that what is shown is not a very consistent pattern of impact. When considering the cropped values, both the sixteenth and the eighteenth seem to show similar increases over the baseline value from the fourteenth of September, however, the uncropped values appear very different. According to the values calculated without cropping, the sixteenth showed a value which was actually slightly lower than the baseline in September, while the eighteenth showed a very substantial increase by comparison. Finally, once again, we can see that the effect of the coating is on the order of only a few percent of a decibel in the main peak, and around half a decibel including the whole pattern. Therefore, the most likely cause of this apparent difference is error, and we can say with some confidence that an effect as large as noisiness with a variance on the order of a decibel in the region of the beam peak would have been detected.

Conclusions:

Based on both visual examination of the curves taken from the calculated far field of each scan, and on an analysis of the metrics we calculated, there seems to be no substantial impact of any kind on the far field gain pattern of our test setup which could be securely attributed to the Neverwet coating on our test radome. In all likelihood, this means that there was no non-trivial effect of any kind on the RF energy passing through it; random variations or non-uniform biases on the phase or amplitude of the signal would have manifested changes in the far field. Furthermore, since we used a high test frequency, which should bring out both lossiness and phase impacts of transmission through the coating, we can be even more confident that no such effect will appear at any lower frequency. This being said, the quantity of data, and hence our confidence in our conclusions, was substantially limited in this experiment. Our next step should be to consider RF testing of a more thorough scale, with a specific radar system in mind.

Additionally, we should assess our requirements for physical and environmental durability for such a coating in different applications, and compare these requirements against the research conducted by Ross Nanotechnology in order to determine what additional testing, if any, should be conducted to address weatherability concerns before this coating is put into trial or full use.

Update -Related Research 2012-2018:

In the roughly six years since the original publication of this paper, published research into the topic of superhydrophobic coatings suitable for radar applications has been unfortunately minimal. Wang et al. [START_REF] Wang | A simple, one-step hydrothermal approach to durable and robust superparamagnetic, superhydrophobic and electromagnetic wave-absorbing wood[END_REF] have examined a possible treatment for wood or other organic substances as potential composite matrices which imparts a degree of superhydrophobicity, while also measuring the effect on RF absorption, but this obviously does not pertain directly to radar applications, and the present authors are unaware of any more directly relevant research in the same interval. Accordingly, we believe the research described in this paper still has relevance to the field.

adelta_1118=abs(H_1118-C_1118);adelta_1118=adelta_1118(:,:,3); adelta_1118a=abs(H_1118a-C_1118a);adelta_1118a=adelta_1118a(:,:,3); %These four lines calculate the absolute value of the difference %matrix.

ameandelta_0914=mean(mean(adelta_0914)) ameandelta_1116=mean(mean(adelta_1116)) ameandelta_1118=mean(mean(adelta_1118)) ameandelta_1118a=mean(mean(adelta_1118a)); %These four lines calculate the average of the absolute value calculated %above.

wdelta_0914=(R_0914(:,:,3)-C_0914(:,:,3))./((R_0914(:,:,3)+C_0914(:,:,3))./2); wdelta_1116=(H_1116(:,:,3)-C_1116(:,:,3))./((H_1116(:,:,3)+C_1116(:,:,3))./2); wdelta_1118=(H_1118(:,:,3)-C_1118(:,:,3))./((H_1118(:,:,3)+C_1118(:,:,3))./2); wdelta_1118a=(H_1118a(:,:,3)-C_1118a(:,:,3))./((H_1118a(:,:,3)+C_1118a(:,:,3))./2); %These four lines calculate the amplitude-weighted difference in amplitude %at each point in the normalized calculated far field. The difference at %each point is divided by the mean of the values of the two scans for that %point in the far field. This helps to illustrate which differences caused %by the interposition of the radome into the beam are significant, i.e. %occur in the main beam, and which are not, i.e. occur well away from the %main beam and many decibels down, and hence are more subject to noise and %experimental error.

meanwdelta_0914=mean(mean(wdelta_0914)); meanwdelta_1116=mean(mean(wdelta_1116)); meanwdelta_1118=mean(mean(wdelta_1118)); meanwdelta_1118a=mean(mean(wdelta_1118a)); %These four lines compute the mean value of the amplitude-weighted %differences. This value will be our primary metric of the effect of the %interposition of the radome into the beam on each day.

ameanwdelta_0914=mean(mean(abs(wdelta_0914))); ameanwdelta_1116=mean(mean(abs(wdelta_1116))); ameanwdelta_1118=mean(mean(abs(wdelta_1118))); ameanwdelta_1118a=mean(mean(abs(wdelta_1118a))); %These four lines compute the mean of the absolute value of the %amplitude-weighted differences. Between this value and meanwdelta, any %substantial change in the pattern is likely to be captured. 

  meandelta_0914c=mean(mean(delta_0914(75:125,75:125))) meandelta_1116c=mean(mean(delta_1116(75:125,75:125))) meandelta_1118c=mean(mean(delta_1118(75:125,75:125))) meanwdelta_0914c=mean(mean(wdelta_0914(75:125,75:125))); meanwdelta_1116c=mean(mean(wdelta_1116(75:125,75:125))); meanwdelta_1118c=mean(mean(wdelta_1118(75:125,75:125))); ameandelta_0914c=mean(mean(abs(delta_0914(75:125,75:125)))) ameandelta_1116c=mean(mean(abs(delta_1116(75:125,75:125)))) ameandelta_1118c=mean(mean(abs(delta_1118(75:125,75:125))))%These nine lines compute equivalents to the meanwdelta and ameanwdelta %values, but limited to the part of the far field within 15 degrees of %azimuth and 15 degrees of elevation of the main beam, as well as a value %meandelta_xxxxc, which calculates the average value of the change between %scans with and without radome without weighting by division.

TABLE 1

 1 

		Difference of				
		Unnormalized				
		Amplitudes		Average		Cropped Average
		at the Beam	Average Value	Absolute Value	Cropped Average	Absolute Value
		Peak	"meandelta_xxxx"	"ameandelta_xxxx"	"meandelta_xxxxc"	"ameandelta_xxxxc"
	September 14th	0.1019	-0.1703	0.7939	0.1104	0.1707
	November 16th	0.2722	-0.0803	0.6864	0.1604	0.2580
	November 18th	-0.0069	-1.3287	2.2570	0.0274	0.2306
	Apparent Effect of					
	Neverwet	0.0308	-0.5342	0.6778	-0.0166	0.0736

  designed to convert the formatted .txt data file output %by the small nearfield chamber into a matrix containing the phase and %magnitude, organized into the angular geometry of the predicted farfield %which these data represent. This function calls digitread.m, findany.m, %and locate.m directly. designed to convert the formatted .txt data file output %by the small nearfield chamber into a matrix containing the phase and %magnitude, organized into the angular geometry of the predicted farfield %which these data represent. This function calls digitread.m, findany.m, %and locate.m directly. used to convert a string representing a written number %into its numeric value. It can accomodate up to four digits. This %function does not call any other functions, either directly or indirectly.

		snfdata(j,i,1)=digitread(currentline(2:9)); for j=1:xpoints maxfarfield=digitread(currentline(coord:coord+8));
	snfdata(j,i,2)=digitread(currentline(12:19)); currentline=fgetl(fid); elseif v2==1
			snfdata(j,i,3)=digitread(currentline(22:29)); snfdata(j,i,1)=digitread(currentline(2:9)); t=1;
	snfdata(j,i,4)=digitread(currentline(32:39)); snfdata(j,i,2)=digitread(currentline(12:19)); elseif v3==1 && v4<2
		end v4=v4+1; snfdata(j,i,3)=digitread(currentline(22:29));
	end		snfdata(j,i,4)=digitread(currentline(32:39)); numbpoints=locate(currentline,'#pts')+7;
	fclose(fid); end snfimport_C_0914.m end xpoints=digitread(currentline(numbpoints:numbpoints+3));
	function [snfdata,maxfarfield]=snfimport_C_0914 elseif v3==1 && v4<3
	end fclose(fid); v4=v4+1;
	%README: % numbpoints=locate(currentline,'#pts')+7; snfimport_C_1116.m end ypoints=digitread(currentline(numbpoints:numbpoints+3));
	%This function is designed to convert the formatted .txt data file output end
	%by the small nearfield chamber into a matrix containing the phase and end
	%magnitude, organized into the angular geometry of the predicted farfield function [snfdata,maxfarfield]=snfimport_C_1116
	%which these data represent. This function calls digitread.m, findany.m, snfdata=zeros(xpoints,ypoints,4);
	%and locate.m directly. %README: % currentline=0; snfimport_H_1116.m for i=1:ypoints
	fullname=fullfile('D:\Documents and Settings\robert.halm\Desktop\Projects\PolyPaint\Neverwet\Matlab\Data'... ,'without superhydro no raydom 9-14-11.txt'); fid=fopen(fullname,'r'); %These three lines allow the user to select a %data file to open, which should be a .txt. t=0;u=0; v4=1; while t==0 currentline=fgetl(fid); tmpstr='Max far-field (global)'; v1=findany(currentline,tmpstr); function [snfdata,maxfarfield]=snfimport_H_1116 %README: % for j=1:xpoints currentline=fgetl(fid); snfdata(j,i,1)=digitread(currentline(2:9)); snfdata(j,i,2)=digitread(currentline(12:19)); snfdata(j,i,3)=digitread(currentline(22:29)); snfdata(j,i,4)=digitread(currentline(32:39)); %This function is fullname=fullfile('D:\Documents and Settings\robert.halm\Desktop\Projects\PolyPaint\Neverwet\Matlab\Data'... ,'R without superhydro without raydom 11-16-11.txt'); fid=fopen(fullname,'r'); %These three lines allow the user to select a %data file to open, which should be a .txt. t=0;u=0; end end fclose(fid); %This function is fullname=fullfile('D:\Documents and end
	tmpstr='Data starts on next line:'; v4=1; Settings\robert.halm\Desktop\Projects\PolyPaint\Neverwet\Matlab\Data'...
	v2=findany(currentline,tmpstr); ,'R with superhydro with raydom 11-16-11.txt');
	tmpstr='#pts'; while t==0 fid=fopen(fullname,'r');	%These three lines allow the user to select a
	v3=findany(currentline,tmpstr); if v1==1 currentline=fgetl(fid); tmpstr='Max far-field (global)'; %data file to open, which should be a .txt. digitread.m
	coord=locate(currentline,'Max far-field (global)')+25; v1=findany(currentline,tmpstr); t=0;u=0;
	maxfarfield=digitread(currentline(coord:coord+8)); tmpstr='Data starts on next line:'; v4=1;
	elseif v2==1 v2=findany(currentline,tmpstr); function [numb]=digitread(Astring)
	t=1; tmpstr='#pts'; while t==0
	elseif v3==1 && v4<2 v3=findany(currentline,tmpstr); currentline=fgetl(fid); %FUNCTION README:
	v4=v4+1; numbpoints=locate(currentline,'#pts')+7; xpoints=digitread(currentline(numbpoints:numbpoints+3)); elseif v3==1 && v4<3 if v1==1 coord=locate(currentline,'Max far-field (global)')+25; maxfarfield=digitread(currentline(coord:coord+8)); elseif v2==1 t=1; tmpstr='Max far-field (global)'; v1=findany(currentline,tmpstr); tmpstr='Data starts on next line:'; v2=findany(currentline,tmpstr); tmpstr='#pts'; %This function is digitreadx=zeros(1,9);
	v4=v4+1; elseif v3==1 && v4<2 v3=findany(currentline,tmpstr); sign=1;
	numbpoints=locate(currentline,'#pts')+7; v4=v4+1; if v1==1 digitreadpointfound=0;
	ypoints=digitread(currentline(numbpoints:numbpoints+3)); numbpoints=locate(currentline,'#pts')+7; coord=locate(currentline,'Max far-field (global)')+25; digitready=0;
	end	xpoints=digitread(currentline(numbpoints:numbpoints+3)); maxfarfield=digitread(currentline(coord:coord+8));
	end elseif v2==1 digitreadsize=size(Astring);digitreadsize=digitreadsize(2);
	elseif v3==1 && v4<3 t=1; if digitreadsize>8
	snfdata=zeros(xpoints,ypoints,4); v4=v4+1; elseif v3==1 && v4<2 digitreadlimit=8;
	currentline=0; numbpoints=locate(currentline,'#pts')+7; v4=v4+1; digitreadint=1;
	for i=1:ypoints ypoints=digitread(currentline(numbpoints:numbpoints+3)); numbpoints=locate(currentline,'#pts')+7; elseif digitreadsize>4
	for j=1:xpoints end xpoints=digitread(currentline(numbpoints:numbpoints+3)); digitreadlimit=digitreadsize;
	end	currentline=fgetl(fid); digitreadint=1;
	snfdata(j,i,1)=digitread(currentline(2:9)); elseif v3==1 && v4<3 else
	snfdata(j,i,2)=digitread(currentline(12:19)); snfdata=zeros(xpoints,ypoints,4); v4=v4+1; digitreadlimit=digitreadsize;
	snfdata(j,i,3)=digitread(currentline(22:29)); currentline=0; numbpoints=locate(currentline,'#pts')+7; if digitreadsize<=4
	snfdata(j,i,4)=digitread(currentline(32:39)); for i=1:ypoints ypoints=digitread(currentline(numbpoints:numbpoints+3)); digitreadint=5-digitreadsize;

Appendix A: PROCEDURE FOR RADOME TEST FOR THE EVALUATION OF "NEVERWET" SUPERHYDROPHOBIC COATING [OMITTED]

Appendix B: