The field of a disk						PhL		12.24.02

Contents of these notes:  (this is a long wad of notes, far from perfect, but on the track...)

 A review of how the basic integral equation for diffraction is derived
 How to understand graphically why there are rings in the pattern of a 
	(1)a slit (sinc), and 
	(2) same for round hole (Airy)
 Fraunhofer limit requires that Airy amplitude be small, condition given
 Discussion of the geometric limit and Fresnel to compute it
 My derivation of Babinet's (scalar) Principle, with pictures
 Application to find diffraction of a disk in the Fraunhofer limit
	(1) First I did this incorrectly ignoring phase, implying result should have dark center
	(2) Then I did this correctly with the phase, causes bright center from disk
 Some Excel plots of disk diffraction shadow on retina assuming various distances from retina
 Estimation that eye resolution is about 27  on the retina (from halftone dot experiment)
 Effect of the eye's lens on floater diffraction pattern

Review of the General Scalar Theory of Diffraction

	The first step is the completely general and exact Green's Theorem which equates a volume integral with a surface integral, as in Goodman 3-14, with two arbitrary functions in the integrands here called G and U.  The second step involves first deriving the (time-independent) vector wave equation from Maxwell's equations (no charges or currents) and then computing the Green's Function exp(ikr)/r for the scalar wave equation, as if exp(ikr)/r could be the component of the electric field vector which solves the vector wave equation. This is an approximation in itself, see later, and this is why we are doing the "scalar theory" of diffraction.  Recall that the Green's function solves the wave equation with a delta function unit impulse source on the right side. The points x and x' are called P0 and P1 here. By putting an  ball around the point P0, and then letting P1 integrate over the volume defined in the figure on page 40, the delta function is always zero in the volume. Thus, G solves the homogeneous wave equation in there. The other function U is taken to be some scalar component of the electric or magnetic field, and it too solves the homogeneous wave equation. As a result, both del-squared operators in the volume integral can be replaced with k-squared, and the entire volume integral side of Green's Theorem is then zero, leaving us with the two-term surface integration part. The surface at this point consists of the normal outer surface and the  ball surface. The ball surface integral is easily done in the limit  = 0 and gives just U(P0) at the ball center, so we then end up with basic equation 3-21. 
	What does this equation tell us?  If you know the value of U(P1) and its normal derivative everywhere on a bounding surface S, then this equation lets you compute U(P0) at any "observation point" inside the surface.  There are two terms inside the integration, one involves U and grad G, while the other involves G and grad U.  This equation gets the name Helmholtz-Kirchhoff assigned to it. 
	In the next section,  Goodman applies the above equation to a "screen", by which he means some sort of set of apertures that are localized on a metal plate.  The spherical part of the surface is then taken to infinity and it is shown that the surface integral contribution of that surface is then 0.  
	So now to find the field U to the right of the "screen" at point P0, we only have to integrate over the screen. At this point, the two famous Kirchhoff Approximations are made:  (1) the field in the apertures is the same as it would be if the apertures were not there (which is basically true if aperture size is large relative to ), and (2) you get zero contribution from the metallic portion outside the apertures (again, true in the same limit, otherwise you get some field leaking into the shadow region).  The result at this point is 3-24, where  refers to integration only over the apertures.  Notice there are still two terms inside the integration. 
	At this point Goodman makes his first assumption about the "field from the left". Suppose it is provided by a unit point radiation source at some place P2 many wavelengths to the left. You then get the formula 3-27.  This of course still is based on the two K assumptions noted above: the screen is not distorting that point-source wave in the apertures, and the field does not "leak" behind the screen. You can interpret the integral result here as saying that the aperture is filled with "fictitious" point sources which have the peculiar amplitudes and phases shown in 3-29.  This in effect derives and makes more precise what was earlier called Huygen's Principle. That is to say, Huygen's postulated his idea in 1678 without any E&M proof. 
	At this point, Goodman is unhappy ( as was Sommerfeld) with the inconsistency implied by the second K approximation because if U and gradU are really zero on the metallic screen, then U has to be zero everywhere.  So we back up to 3-23 and try some different functions for G (recall that G is arbitrary in Green's Theorem).  The first new G (called G-) is one that solves the wave equation with two delta sources phased 180 degrees out, one at the mirror image location P0~ in addition to the source at P0. The advantage of this G is that it clearly vanishes for any point on the planar screen or aperture, so you only get the U grad G term in the integration. The result is 3-36 where we end up with just the U grad G term in the original (but inconsistent) formula, but with an extra factor of 2 overall.  Another choice G+ gives 3-39, which is the G grad U version, it too has a factor of 2.  
	So the point is that we now have formulas that require only that either U or grad U (but not both) vanish on the metal portion of the screen.  I don't think the 1/r01 term needs to be dropped for result to be OK. Goodman then compares the three different formulas and they differ only in obliquity factors. 
	At this point we have three different fully general diffraction-from-screen formulas, and we tend to prefer one of the Sommerfeld forms. In order to really justify the K approximations, we really have to assume that the apertures are large compared to a wavelength -- this would explain why we can ignore distortion of the field by the screen  (distortion is localized to areas near the aperture edges), and why we can ignore leak-through behind the screen (same reason). 
	This is all the "classical theory of diffraction". Note that Som I contains cos(θ)/r01 = z/(r01)2, where z is distance from screen to plane of observation.  If we keep just the first two terms in a power series expansion for r01 in the phase (and just the first term in the magnitude), we quickly end up with 4-14 which is the "Fresnel" diffraction formula.  We now have the famous exp(ikz)/z in front of the integral, and the "extra quadratic phase" inside based on the transverse coordinates.  The claim is that Fresnel is accurate even in the "near field" region, even though we have expanded r01 in this manner. Equation 4-17 is an equivalent form of Fresnel. 
	If you now make an additional assumption on the transverse dimensions of interest and  and z, then you can ignore the first internal phase factor in 4-17, and then you get the result that the "field to the right" is simply the 2D Fourier transform of the field at the screen, for any distance z.  This is the Fraunhofer result 4-25. Now when you do a normal Fourier transform of some f(x) to get F(k), you have k = 2/, where k is the "conjugate variable". Or for f(t) to get F(), you have  = 2/T.  Or you might go f(t) to F(f), with f = 1/T. Here, however, the conjugate variables to x and y have extra scaling factors!  We have fx = (x/z)/ where x and z are observation coordinates. The factor (x/z) is what is new, the scaling factor.  This is now the result varies with z, for example. 
	The Airy disk is the Fraunhofer result for a circular aperture, result is 4-31.  Today I tried to create an Airy pattern with a flashlight and a small hole in cardboard, but I could not really see the first outer ring. The light us just too dim, you really need a laser source to see this stuff. 	

Now, in physical terms, what makes the rings of the Airy pattern?

(1) First, think of the one-dimensional box whose Fourier transform is the sinc function -- what makes the peaks and valleys in this case? It is not obvious a priori that just adding a wall of Huygen's sources is going to give a sinc function. 
	For the zeros, we have a nice trick here, we can divide the "fictitious sources" within a 1D slit into pairwise groups of height dy in the slot. In the Huygens arm-waving sense, we note pairwise cancellation for all differential group pairs, since they all differ say by /2. In more down to earth sense, you are integrating cosine and you have canceling positive and negative area contributions, so you will have perfect zeros at the usual places, namely, ka = 0, 2, 4 and so on. Or, think of integrating the phaser exp(ikx). We know the integral is going to be (1/ik) exp(ikx) |a0  = (1/ik) [ exp(ika) - 1 ].  Clearly this integral is zero every time ka = (2n).  [ if k = 2f, then when fa = n ]. 
	Computing the height of the peaks is less easy!  In the Huygens model, there is nothing so simple you can do in this case.  For the zeros, we could talk about making pairwise cancellations between small dy height differential groups, but for the maxima pairwise adding these things is fine, but as we slide along, phase varies and we have no conclusion.  The simple integral formula however suggests that maxima will be near values ka = n for odd values of n, because this is where the phasor difference is maximum, 
[ exp(ika) - 1 ] = -1 -1 = -2.  However, the exact locations are slightly different due to the 1/k factor outside. Differentiate the sinc function and set derivative to zero to find that maxima are at tanx = x.  For large x, you get the intuitive maxima points because the k out-front varies so slowly. Finally, if you just think about integration of cosine, you know maxima will occur roughly periodically when you have cancelled all previous areas and you finish a new hump. 
	So, for the 1D square box case, we can explain the "rings" as follows:  (1) we know from simple integration of the exponential (giving phasor difference) that there will be perfect zeros at the usual locations.  (2) we know that the phasor difference is bounded by 2, so we know there will be maxima somewhere near the usual maxima points, with height roughly 1/k but not exactly.  Thus, as k increases, the height of these maxima decreases.  This is in fact what the sinc function does. We also can see what the sign of the sinc function changes, since area accumulates in both sign senses as you move along. 
	Here is an easy construction to think of:  the Fourier transform of the box is roughly integral 0 to a of the function cos(kx)dx, where a is the box half-width. The idea is to keep the x-scale and position of a on that scale fixed, and to think about varying k.  For small k, the cosine is just 1 and area is simply a, and this is the max value of the function sin(ka)/k.  For larger k, the area is smaller, dropping I think to (2/)a at the end of the first positive cosine hump.  Then you start getting area cancellation as you increase k and hence the cosine frequency.  Your zeros then occur whenever k is such that a falls at a point where all areas cancel, and these locations are exactly periodic.  Your maxima will be NEAR where you have had full cancellation and you build more positive area with a new half-hump. As k increases, the area of this new half-hump is smaller and smaller as it becomes a narrower and narrower sliver. This reduction in area is exactly the 1/k factor in the sinc function. 
	Scaling factors.  First, note from Goodman page 5 that both forward and reverse Fourier Transforms have no overall constants, and I think this follows from using the conjugate variables like f = k/(2).  Variable k is radians per meter, but f is waves per meter.  If we make a box of FULL width a (which would be described as his rect(x/a) ), then the integration gives the FT to be a*sinc(fa), where sinc(s) = sin(s)/(s), just as he states in the table on page 14, but there he has a = 1/a just to confuse me. Note that the sinc function defined in this way has its zeros at s=1,2,3, and that s is the number of half waves. 
	So far we have just commented on the fact that the Fourier transform of a box is a sinc. The connection with an actual diffraction pattern is provided by the Fraunhofer formula which says this:

	U(x,y) = the diffraction pattern at z = [exp(jkz)/(jz)] exp[jk(x2+y2)/2z] FT(x/z,y/z)

and for the box, we know that FT(fx, fy) = a*sinc(fxa)*b* sinc(fyb), and we may conclude the actual diffraction pattern looks like this:

	U(x,y) = exp(jkz)1/(jz)  exp[jk(x2+y2)/2z] (ab) sinc(xa/z) sinc(yb/z)

The diffraction zeros will be at xa/z = 1,2,3 etc and yb/z = the same. As you would expect, the zeros are at fixed ratios of x/z, so as you back up the screen in z, the pattern just expands linearly. Notice that the overall amplitude is proportional to the area = ab of the aperture, but inversely proportional to the distance z and wavelength .  Also, there are some strange phase factors that don't affect intensity. The intensity drops off as 1/z2 again as you would expect.  The above agrees with Goodwin's page 75 result if we set a = 2wx and b = 2wy.  About the phase factors:  they are really completely obvious. The true phase factor at any point is exp(jkr01) and in Fraunhofer we are assuming a very small aperture so we neglect its transverse dimensions, and then the second phase factor above is just a correction for the extra distance from the aperture to the flat observation screen when you move off axis.  The first phase factor of course is the right one for screen center.  The FT object has dimensions of area, so we are not surprised to see some multiple of the aperture area appear. 

(2) The case of the circular aperture. In the rectangular aperture case, we were able to give simple arguments as to why we expect zeros and maxima, and hence why we expect the classical diffraction type pattern.  How might we make those arguments in the circular case? In the 1D slit case, we explained the zeros by doing an integral of cosine, and showing that we had evenly spaced values of k where the area cancelled to give 0 -- and these were then the zeros of the diffraction pattern. 	
	Well, in this case we end up with integral(0,2) of the phasor exp(jkr sin θ) or of cos [ kr sin θ ] as the angular integral around the azimuth. This function f(θ) = cos [ kr sin θ ] is very hard for me to picture, I plotted it in Excel for various kr.  It is of course periodic and bounded in +1 and -1, but is not a simple symmetrical function like sin is. It is a sine-like function in that it goes back and forth between +1 and -1, but the spacing between humps is uneven. Since it is sine-like, it seems reasonable that if you integrate out to some fixed distance a, as you vary kr, you will get zeros -- places where the area cancels and gives 0. But I cannot intuitively prove this is the case.  It turns out that the integral of this f(θ) is in fact J0 (kr), and we know this thing is extremely cosine-like but the humps are not quite spaced right -- you have to go and look up the zeros and maxima in a table somewhere. 
	So, what we are saying is this:  if you have an annular ring slot of radius a as your aperture, the Fourier transform is going to be J0 (ka) = J0 (2fa), and then we replace f as usual (Fraunhofer) with /z where  is radial distance from center on the observation screen, so we get then a  J0 (2a/z), or replacing 2/ with k, we get  a*  J0 (ka/z). This is a roughly cosine-like pattern with a maximum at the center, just as you would expect for an annular ring source. 
	Now, if you replace this ring with a disk, then you have to integrate r J0 (kr) and that gives r/k J1 (kr) and then you get a final result as shown on page 77 which is this:

	U() = exp(jkz)1/(jz)  exp[jk2/2z] (a2) 2 J1 (ka/z) / (ka/z). 			// Airy

Since J1 is sine-like, this still has a peak in the center, and is then radially very sinc-like. As for the factor of 2, note that 2J1(x)/x goes to 1 for small x, so the 2 is really due to the definition difference between Bessel and sinx/x or sinc(x) functions. 
	So the answer is that I have no simple intuitive way to explain why there are radial zeros and maxima in the Airy pattern.  I see that if we put in a delta function ring aperture, we get r J0 (kr), and I can then see that if we integrate this cosine-like function over a disk aperture dr, the areas will cancel at certain points (though not exactly periodic). This last argument is then very similar to what we said above for the sinc function as integral of a cosine.  The harder problem here is understanding why the angular integral over a delta function annular ring gives a cosine-like result.  The reason there are zeros in this result is this:  as you move slowly away from the observation pattern center, you have a small change in the angular integral, and so you might expect to pass through points where this integral changes sign, and thus you would expect to pass through zeros. 
	Comments on the Airy formula above.  The phase factors we understand perfectly as before. The double area is OK.  On axis at  = 0 we get a value of 2 J1 (ka/z) / (ka/z) = 1 (so the two is gone there, note that unlike sin(x) ~ x, we have J1(x) ~ x/2. ) Remember that we are always assuming an incident plane wave from the left in our computations, which is why we set U(x,y) = 1 inside the diffraction integral. How does this compare to the amplitude at pattern center:

	amplitude at Airy center = Airy(0) = (a2) / (z) 

As we go to very short wavelength , our original Kirchhoff approximation becomes better, since hole is large compared to  so we can ignore edge effects. BUT, our original Fresnel approximation requires that 
	 4 / (4  z3 ) << 1		// says we can neglect phase error of next term in r01 expansion

This says we cannot really take the limit  = 0. On axis, we really have to think of  = a in this formula, so we would require that 

	 a4 / (4  z3 ) << 1. 		a = 1 cm,  = .5 ,  z = 1 m  =>   1.5 x 10-2  << 1 which is OK

[ Remember that the binomial next term really involves the maximum transverse distance, so even if you are on axis at the observation screen, you still have to consider positions on the aperture.]  So combining the above Airy(0) expression and the Fresnel approximation requirement, we get

	Airy(0) << (2z/a)2 .		// seems to allow for a Airy(0) much larger than 1

Example:  let a = 1 cm, let  = .5 micron, let z = 1 m, then we get Airy(0) = 600 for an incident plane wave of amplitude 1. Can this really be true?  (no, see below) The condition above becomes Airy(0) << 200*200 which is certainly met. 

HOWEVER, the Airy formula also makes the Fraunhofer approximation which is this:

	(2) << (z)		/ where  here refers to the aperture transverse

Thus, Fraunhofer tells us this: 

	Airy(0) = (a2) / (z) << 1

My conclusion here is that Fraunhofer diffraction really only applies in cases where the observation screen pattern is going to be very weak compared to the incident field.  But Fresnel diffraction is more general.  Unfortunately, Fresnel does not give the simple Fourier Transform. In my 1 mm pinhole experiment in the bathroom, the Fraunhofer condition requires z  >> 18 feet, which was not really achieved. That is why you have to make very small pinholes and why you need very bright light, such as from a laser source.  Also, you cannot take any limit of a Fraunhofer result (like Airy) and arrive at the geometric shadow limit.  The reason is that in such a limit, the center intensity is going to be 1, but you see above that Airy(0) << 1. 
	However, I can see that a geometric limit can fall within the Fresnel approximation. 

The Geometric Limit.  By arm-waving, Goodman claims that the kernel h(x,y) in 4-16 approaches (x)(y) in the limit that z = 0, so that then 4-15 gives U(x,y) = the incident field.  But we know this is just arm-waving and is not really true. First of all, the Fresnel formula is only correct in a large z limit so we can ignore all higher terms in the expansion, but here we are trying to apply the formula to z = 0!  It is perhaps more useful to go all the way back say to Sommerfeld I as 3-41 and try to take this same limit there. At least you ought to have a better chance doing this! But even this formula is not right because we dropped a 1/r01 term to get it, but r01 will be arbitrarily small in the integration.  Finally, a point in the aperture at z=0 really violates the entire derivation in terms of Green's Theorem. You certainly could ask what the result looks like for "very small z" and remain valid, and I am sure some book somewhere does this piece of work and shows you get the incident field.  This sounds like one of those little ugly corners of physics that not many people want to probe into. 
	Nevertheless, we can accept Goodman's arm-waving and say that the Fresnel formula really can give you accurate results in the geometric shadow region. His argument is that most of the contribution to the pattern at (x,y) on the screen comes from a square patch on the aperture plane centered at (x,y) there, and of edge 4 sqrt(z). Consider  = .5  and z = 1 m so edge = 3 mm.  So if you have a hole >> 3 mm, then in this case the patch fits anywhere in the hole, and you get the geometric case.  In other words, if the aperture is much larger than this fictitious patch, then you get the geometric shadow everywhere except at the shadow boundary.  This means that in the geometric bright central area, the amplitude will in fact be unity. The argument is this:  if everything comes from that patch, then the field so generated should be the same as if there were no aperture at all (recall Kirchhoff's approx!). 
	In our floater case, suppose z = 1 mm just to pick a number. Then patch edge ~ 100 .  If the floater is only 8 , then we are definitely NOT in the geometric limit in this case. Now at least we have a good rule of thumb for determining whether or not we are in the geometric limit. 


Babinet and the disk.  Here is the basic idea in terms of the pure geometric shadow limit:
The thing to understand is that E1, E2 and E3 are field patterns you see at the observation plane, whereas E(screen) is the field generated by the screen on the left having the aperture in it, and E(plug) is the field generated by the plug itself. The third case is the superposition of the first two. In all three cases, what you see on the observation plane includes the incoming field E(in). In Case 1, the screen must generate a field that exactly cancels E(in) away from the hole. In the second case, the plug must generate a negative square field as shown on the right, in order to give the total field observed in the center, that is, in order to give a shadow behind the plug.  In the third case, we observe all black, so E(plug)+E(screen) must cancel the incoming E(in), which you can see it does. The main conclusions are these:

	E(plug) + E(screen) + E(in) = 0.

	E1 + E2 = Ein		or 	E2 = Ein - E1

Note that in the geometric limit, there will in fact be a Poisson bright-spot in the middle of the shadow E2, and thus there will be a black spot in the middle of the aperture field E1, that would probably be quite hard to see. I have never heard this black spot mentioned, but I see it in the rough plots in my waveoptics pdf, at least I think I do.  [ see below ] 
	Now we could redraw the above diagram in the Airy Fraunhofer limit, but Babinet would still exactly apply. We would then make this conclusion:

	E1 = Airy		/ recall that even the central max of Airy is << Ein, see above! 

	E2 = Ein - Airy

We normally take Ein = 1 as unit incoming field, so then E2 = 1.0 - Airy.  

********************** this little section is wrong, corrected below **********************

This is the field in the circular stop case, so we expect to see a slight diminution of brightness in the shadow area. ( This conclusion does not agree with the plots I have for the stop and hole in my wave optics PDF file, but maybe it is wrong too. The point of the particular slide is to illustrate Babinet, but it exactly does not do so! )
	The intensity one would observe would be this:

	E22  = (1 - Airy)2   = 1 - 2*Airy    = intensity in far region behind a circular stop


where we ignore the Airy2 extra term which will be very small. Here is an Excel plot of Airy:

Recall that amplitude at Airy center = Airy(0) = (a2) / (z) << 1, so I think we now have a real prediction for what a floater shadow should look like, assuming a floater is in fact acting like a circular opaque stop. The intensity on the retina should look like the top curve above, where I arbitrarily set Airy(0) =0 .1. You should see a slight circular disk which is darkest at the very center and the darkness gradually tapers away at the edge. You might be able to see a "white" ring around the edge since the curve does go slightly above the Ein value (which is 1 here) as shown in the plot above. 
	Problem with the above:  I have not accounted for the PHASE of the Airy result! Continue on that tomorrow! 

**************************** end of wrong section *********************


Babinet done correctly including phase!

The phase of the incoming plane unit amplitude plane wave is just exp(ikz), so in the Babinet field difference we can factor this out of both Ein and Airy and we get this result:

	E2 = eikz *  [  1  -  (1/i) eiAr^2 q(r) ]		A = k/2z

where

	q(r) = B * 2 J1(Cr)/(Cr)		B = (a2)/(z)		C = ka/z


Remember that q(r) is a sinc like function, and B <<1 to be in the Fraunhofer limit. Looking at the form of E2, ignoring the outside overall phase, what you see is a vector to the point "1" to which is added a second vector  i eiAr^2 q(r).  As r increases from 0, this second vector which starts at 90 degrees starts to rotate to the left at an accelerating rate (since r^2). The magnitude of the second vector is |q(r)| which starts at value B at r=0 and shrinks and grows as that sinc-like function varies, but the magnitude never reaches this initial value of B again.  So here is a Visio graphic to show the construction:

Without doing any more, you can SEE what |E(r)| is going to look like. At r = 0 it has a larger than 1 value, then it drops down to a smaller value, and then oscillates around until eventually it zeros in on value 1 because q(r) approaches 0, being sinc-like. The second smaller vector is going to follow a spiral pattern like that shown in the figure. The starting amplitude is which then starts to decrease during the first turn. Depending on the values of the parameters, the amplitude could then reach an even larger value of 1 + B if it reaches the far side of the circle. So 1+B is an upper bound on the amplitude at all values of r, and 1-B is a lower bound. 
	Simple algebra gives this result which of course implies the same shape:

		|E(r)|2   = 1 - 2 sin(Ar2) q(r)  +  q(r)2  

where you can see that |E(0)|2   = 1   +  q(0)2 = 1 + B2   which is in fact > 1. 
	So now we get a result which agrees with that PDF file.  It says that in the diffraction pattern of a circular disk, the center is slightly brighter than the incident wave, the magnitude then drops off, and then oscillates toward 1, perhaps reaching a value larger than the central value.  The central bright area is the remnant in the Fraunhofer limit of the Poisson bright spot in the geometric shadow in the Fresnel near-field case. Here is a specific Excel plot with the following values:
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The thin curve is just the function q(r), sinc-like as noted, and q(0) = B = .3.  The lower heavy curve is the Airy intensity pattern you would get from a hole, while the upper curve is the intensity pattern resulting from the disk of the same diameter according to Babinet, and these two intensities are properly scaled. We can see that the Airy pattern of the hole is fairly subdued, half-width is about 5 mm. In contrast, the pattern of the corresponding disk has a dramatic swing going from about .58 to 1.3 in intensity (this is the square of the field, so (1-B)2  = .49 is the lower bound). 

Here now are some plots using a = 4 , as for a bloated red blood cell of 8  diameter. What we vary here is the distance from the retina. The range is probably about 15 mm. 







.


In the above sequence, you can see what happens as the floater moves away from the retina (we are still assuming an incident plane wave, ignoring lens effects, etc. ). The diameter of the "disturbance" (which I see as a transparent shadowy thing) increases, but the amplitude of the disturbance becomes less and less. Also, the frequency slows down as z increases. I think in the z=8 mm case shown last, I would perceive nothing at all because the spacing between bright rings is about 25  and the amplitude is very small.
In general, you see that as the floater moves away from the retina, the amplitude decreases (as I have always imagined to be the case), and the radius increases. When the radius is only 8  for a super close-in floater, that is probably below spatial detection capability. 

Resolution Capability of the Eye.  Using my original floater picture for Dr. Call, with my left eye corrected with usual glasses, I can resolve stripes in the retina layer sketch out to about 36". There are about 5 stripes per 1/16", so 80 per inch, so spacing is 1/80 in.  So, h = H x q/p = (1/80 in) x (1")/(36") = 350 inch = 9 .  Another experiment is to look at newspaper half-tone dots, I see them at about 1 foot away, they are also about 80 dots per inch, so this result gives 3X larger or about 27.  A dot is harder to see that a line segment because a line segment can be picked up by some cones along its length and will perhaps be missed by others,  and your brain will fill in the line.  The dot really has to be seen by at least once cone cell.  So let's go with this figure of about 27  as our best guess. A dot has to be 27  or larger on the retina, or we won't be able to see it, no matter now bright or dark it is. 
	So we can now finish our little theory. Blood cells that are less than 200  from the retina cast shadows too small to see. They first become visible perhaps at 250 , and they are quite distinct. These would be the sharp little black floaters that some of mine appear as, but today I don't seem to have any in this category (only right-eye ones are visible today). Perhaps the central white spots of some floaters are of this small size. My typical floater is about 1/16" diameter at 1 foot, which implies 132  as my original sheet showed, and this in turn suggests about 1 mm distant from the retina, again in agreement.  I think the idea is that when floaters are 1 mm from the retina, they are perhaps maximally visible, and that is why the ones I can measure are this size.  Maybe floaters that are 4 mm from the retina have insufficient amplitude to be visible.  So maybe there is a soup of floaters everywhere at all distances from the retina, but I only see the ones that are in the 1-2 mm distance range. 
	Another twist on the theory might be that the floater cells are physically confined to a region perhaps 2 mm from the retina, only because they cannot diffuse into the vitreous gel. This is then the idea that there is a liquid layer between the vitreous and the retina due to aging. 
	Now where is that focal point? From the original pencil sheet, q-f ~ q2/p. If something is 6 feet away, then we are talking q-f = (1 in)2 /72in = (1/72) in = 14 milli-inches = 0.3 mm.  So if I am looking at something at a distance of 6 feet (the floaters sloshing experiment while standing in the driveway), it could easily be the case that the floaters I see are out there at 2 mm and these are in fact "to the left" of the focal point, and that is why they slosh the way they do. 


What is the effect of the lens on this discussion?

The difference is simple. Instead of having a plane wave impinging on our aperture or disk, we have a wave that has spherical wavefronts which are sucking down toward the focal point (assuming a plane wave is hitting the eye).  The phase of these curved wavefronts has the following form:

	phase(z,r) = eikz  e-i(k/2d)r^2

The lens causes this second factor!  d is the distance from our aperture (floater) to the focal point -- it is the radius of the converging spheres. Just after the lens, this formula has d = f, but we want to put our screen at some arbitrary distance d from the focal point, perhaps even a negative d which would apply to the right of the focal point.  But think back to d = f for the moment. As you move with z fixed transversely away from r=0 (thick part of the lens), you get less delay, so the phase is earlier.  That is why there is a minus sign in the second phase. It is as if you moved to the left in z (smaller z) in the first factor. Obviously this only applies for small r and all that stuff.  In other words, the lens variable thickness causes this phase delay pattern. So, if we try to do Fresnel diffraction starting with a "field on the left" that is this lens-processed plane wave, then we have to make this change in formula 4-17:

	U(ξ, η)  -> U(ξ, η) * exp [  - j (k/2d) ( ξ 2 + η 2  ) ] * (f/d)  
		= 1 * exp [  - j (k/2d) ( ξ 2 + η 2  ) ] * (f/d)

The phase factor was just discussed, and yes it is singular at the focal point d = 0. Similarly, the brightness gain factor (f/d) is singular at d=0. 
	The new "Fraunhofer condition" in this situation would be as follows:

	(a2/) [ 1/z  - 1/d ] << 1

In our eye situation, we are interested in z ~ 2 mm or so. If the focal point is at .3 mm from the retina as in the 6 foot example above, then d = 1.7 mm -- our floaters are to the left of the focal point. For these numbers, we see that the Fraunhofer condition is "even better met" because the 1/d term cancels a bit of the 1/z term.  As the eye focuses at 1 foot, perhaps focal point is then 3 mm from the eye, and now floaters are 1 mm to the right so we have d = - 1 mm. Then the two terms are additive, but they are still in the same ball park and we neglect both. 
	So yes, we do have a problem if the floaters get right close to the focal point -- a problem in understanding what happens, that is. But I think the answer is that nothing dramatic happens because as I change my eye focal point while studying floaters, nothing dramatic occurs. There is no dramatic change in floater appearance -- no magic point where floaters suddenly block the entire view, say.  So my claim is that if one puts a circular aperture at some point to the right of the lens, we can really neglect the wavefront curvature in computing the diffraction field, and we will get our same Airy pattern, assuming as usual that we are in that appropriate limit. 
	Now when we come to the floater qua disk (as opposed to qua aperture), there will be a difference.  That is because Babinet tells us in this case that:

	E2 = eikz *  [  (f/d')*eiDr^2  -  (1/i) eiAr^2 q(r)*(f/d) ]		A = k/2z	D = k/2d'

valid for floaters not too close to d = 0, where

	q(r) = B * 2 J1(Cr)/(Cr)		B = (a2)/(z)		C = ka/z

and we have underlined the "new" term that used to be 1, and a new factor in the second term. This new first term is what the "incident" wave looks like at the retina, and this is what is going to interfere with the Airy signal. d is the distance from the disk to the focal point (positive if screen to the left of the focal point), and d' is the distance from the focal point to the retina. With either sign of d, we have z = d + d'. So rewrite the thing like so:

	E2 = eikz * (f/d')* eiDr^2 [  1  -  (1/i) ei(A-D)r^2 q(r)*(d'/d) ]

So at least we now have our disk field formula in a form we can understand.  There are two effects of the lens on our result.  First, the length of the short second vector is scaled by (d'/d).  But we assumed that d is not too small already, and d' is also some reasonable number like .3 - 3 mm.  Number d might range from -2 mm to + 2 mm, and we have to exclude the small-d region we don't well understand. So yes, the second factor which increases the diameter of the q(r) circle could be important. The other difference is that the second vector phasor rotates with a different speed, A-D instead of A. Both these factors will cause our results to be different than in the case of no lens!  Still, we know what the general appearance of the result is going to be. 
	So really, the only remaining mystery is now to handle the case that d ~ 0.  In this limit, the magnitude of the aperture diffraction ought to approach infinity, since the incident light is infinitely bright at the focal point.  But of course it is not going to be a perfect lens and the focal point will be spread out somewhat and thereby fix this problem.  The presence of a non-ignorable phase in the Fresnel integral just means that we don't get the simple Airy pattern, but we get something that Fresnel puts out. So the bottom line is that I don't think anything dramatic happens. 
	Let's call this now a solved problem and move on! The following subjects:  Fresnel Lens, but I read about that, it is the lighthouse lens to increase capture efficiency in all directions. That is, it captures vertical light and gets it going horizontally. 
	The Frensnel Zones still are a mystery to me. I think they are just a way to break up a spherical wavefront surface if you want to think about approximate cancellations at an observation point. Perhaps just a curiosity like the Cornu Spiral.  [ see new notes on this elsewhere.] 
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Sheet1

		x		J1(x)		J1(x)/x		FltInt

		0.01		0.0049999375		0.4999937501		0.90000125

		0.1		0.049937526		0.4993752604		0.9001249479

		0.5		0.2422684577		0.4845369154		0.9030926169

		1		0.4400505857		0.4400505857		0.9119898829

		1.5		0.5579365079		0.3719576719		0.9256084656

		2		0.5767248079		0.2883624039		0.9423275192

		2.5		0.4970941025		0.198837641		0.9602324718

		3		0.3390589583		0.1130196528		0.9773960694

		3.5		0.1373775272		0.0392507221		0.9921498556

		4		-0.066043328		-0.016510832		1.0033021664

		4.5		-0.2310604323		-0.0513467627		1.0102693525

		5		-0.3275791386		-0.0655158277		1.0131031655

		5.5		-0.3414382162		-0.0620796757		1.0124159351

		6		-0.2766838592		-0.0461139765		1.0092227953

		6.5		-0.1538413038		-0.0236678929		1.0047335786

		7		-0.0046828257		-0.0006689751		1.000133795

		7.5		0.1352484239		0.0180331232		0.9963933754

		8		0.2346363466		0.0293295433		0.9941340913

		8.5		0.2731219636		0.0321319957		0.9935736009

		9		0.2453117866		0.0272568652		0.994548627

		9.5		0.1612644308		0.0169752032		0.9966049594

		10		0.0434727463		0.0043472746		0.9991305451

		10.5		-0.078850014		-0.0075095251		1.001501905

		11		-0.1767852988		-0.0160713908		1.0032142782

		11.5		-0.2283786205		-0.0198590105		1.0039718021

		12		-0.2234471045		-0.018620592		1.0037241184

		12.5		-0.1654838047		-0.0132387044		1.0026477409

		13		-0.0703180523		-0.0054090809		1.0010818162

		13.5		0.0380492919		0.0028184661		0.9994363068

		14		0.1333751545		0.0095267968		0.9980946406

		14.5		0.1934294635		0.013339963		0.9973320074

		15		0.2051040386		0.0136736026		0.9972652795

		15.5		0.1672131804		0.0107879471		0.9978424106

		16		0.0903971758		0.0056498235		0.9988700353

		16.5		-0.0057642136		-0.0003493463		1.0000698693

		17		-0.0976684926		-0.0057452054		1.0011490411

		17.5		-0.1634199693		-0.009338284		1.0018676568

		18		-0.1879948854		-0.0104441603		1.0020888321

		18.5		-0.16663364		-0.0090072238		1.0018014448

		19		-0.1057014312		-0.0055632332		1.0011126466

		19.5		-0.0208770703		-0.001070619		1.0002141238

		20		0.066833124		0.0033416562		0.9993316688

		20.5		0.136254688		0.0066465701		0.998670686

		21		0.1711202727		0.0081485844		0.9983702831

		21.5		0.1638520825		0.0076210271		0.9984757946

		22		0.1171777897		0.0053262632		0.9989347474

		22.5		0.0432420333		0.0019218681		0.9996156264

		23		-0.0395193217		-0.0017182314		1.0003436463

		23.5		-0.1109461432		-0.0047211125		1.0009442225

		24		-0.1540380651		-0.0064182527		1.0012836505

		24.5		-0.1589784118		-0.0064889148		1.001297783

		25		-0.1253502496		-0.00501401		1.001002802

		25.5		-0.0620485366		-0.0024332759		1.0004866552

		26		0.0150457305		0.0005786819		0.9998842636

		26.5		0.0870278074		0.0032840682		0.9993431864

		27		0.1365847244		0.0050586935		0.9989882613

		27.5		0.1521418931		0.0055324325		0.9988935135

		28		0.1305514883		0.0046625532		0.9990674894

		28.5		0.077701358		0.0027263634		0.9994547273

		29		0.0069342047		0.0002391105		0.9999521779

		29.5		-0.064304378		-0.0021798094		1.0004359619
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Sheet2

		aa		1.00E-03		m		disk radius

		L		5.00E-07		m		wavelength

		z		20		m		dist to screen

		k		12566370.6143592		minv		1

		A		314159.265358979		minv2

		B		0.3141592654		dimless

		C		628.318530718		minv

		d		0.0122		lobe width

		r		q		magsqu		airy2

		0.00000001		0.3141592654		1.098696		0.098696044

		0.0001		0.3140042595		1.096626		0.098598675

		0.0002		0.3135395478		1.090427		0.098307048

		0.0003		0.3127660471		1.080138		0.0978226002

		0.0004		0.3116852831		1.065827		0.0971477157

		0.0005		0.3102993866		1.047594		0.0962857093

		0.0006		0.308611088		1.025583		0.0952408036

		0.0007		0.3066237109		0.999988		0.0940181001

		0.0008		0.3043411635		0.971064		0.0926235438

		0.0009		0.3017679293		0.939135		0.0910638832

		0.001		0.2989090563		0.904611		0.0893466239

		0.0011		0.2957701438		0.867993		0.087479978

		0.0012		0.2923573296		0.829885		0.0854728081

		0.0013		0.288677274		0.791000		0.0833345685

		0.0014		0.2847371443		0.752162		0.0810752414

		0.0015		0.2805445969		0.714307		0.0787052709

		0.0016		0.2761077585		0.678470		0.0762354943

		0.0017		0.2714352065		0.645773		0.0736770713

		0.0018		0.2665359477		0.617400		0.0710414114

		0.0019		0.2614193971		0.594564		0.0683401012

		0.002		0.2560953543		0.578463		0.0655848305

		0.0021		0.2505739803		0.570223		0.0627873196

		0.0022		0.2448657725		0.570846		0.0599592466

		0.0023		0.2389815399		0.581131		0.0571121764

		0.0024		0.2329323766		0.601609		0.0542574921

		0.0025		0.2267296356		0.632465		0.0514063276

		0.0026		0.2203849011		0.673477		0.0485695046

		0.0027		0.2139099617		0.723958		0.0457574717

		0.0028		0.2073167816		0.782718		0.0429802479

		0.0029		0.2006174726		0.848057		0.0402473703

		0.003		0.1938242656		0.917778		0.0375678459

		0.0031		0.1869494817		0.989254		0.0349501087

		0.0032		0.1800055034		1.059520		0.0324019813

		0.0033		0.1730047458		1.125420		0.0299306421

		0.0034		0.1659596277		1.183778		0.027542598

		0.0035		0.1588825431		1.231616		0.0252436625

		0.0036		0.1517858328		1.266372		0.023038939

		0.0037		0.1446817559		1.286135		0.0209328105

		0.0038		0.1375824626		1.289847		0.018928934

		0.0039		0.1304999665		1.277462		0.0170302412

		0.004		0.1234461176		1.250047		0.015238944

		0.0041		0.1164325767		1.209778		0.0135565449

		0.0042		0.1094707891		1.159842		0.0119838537

		0.0043		0.1025719599		1.104228		0.010521007

		0.0044		0.0957470304		1.047411		0.0091674938

		0.0045		0.0890066538		0.993955		0.0079221844

		0.0046		0.0823611737		0.948074		0.0067833629

		0.0047		0.0758206024		0.913184		0.0057487637

		0.0048		0.0693946		0.891517		0.0048156105

		0.0049		0.0630924556		0.883850		0.003980658

		0.005		0.0569230686		0.889394		0.0032402357

		0.0051		0.0508949316		0.905882		0.0025902941

		0.0052		0.0450161146		0.929860		0.0020264506

		0.0053		0.0392942497		0.957167		0.0015440381

		0.0054		0.0337365182		0.983538		0.0011381527

		0.0055		0.0283496377		1.005252		0.000803702

		0.0056		0.0231398516		1.019713		0.0005354527

		0.0057		0.018112919		1.025863		0.0003280778

		0.0058		0.0132741067		1.024338		0.0001762019

		0.0059		0.0086281821		1.017300		0.0000744455

		0.006		0.0041794074		1.007967		0.0000174674

		0.0061		-0.0000684643		0.999895		0.0000000047

		0.0062		-0.0041121922		0.996146		0.0000169101

		0.0063		-0.0079490495		0.998517		0.0000631874

		0.0064		-0.0115768231		1.007012		0.0001340228

		0.0065		-0.0149938129		1.019700		0.0002248144

		0.0066		-0.018198829		1.033067		0.0003311974

		0.0067		-0.0211911881		1.042806		0.0004490665

		0.0068		-0.0239707083		1.044924		0.0005745949

		0.0069		-0.0265377029		1.036915		0.0007042497

		0.007		-0.0288929725		1.018692		0.0008348039

		0.0071		-0.0310377966		0.992990		0.0009633448

		0.0072		-0.0329739232		0.965054		0.0010872796

		0.0073		-0.0347035579		0.941574		0.0012043369

		0.0074		-0.0362293518		0.929060		0.0013125659

		0.0075		-0.0375543879		0.932019		0.0014103321

		0.0076		-0.0386821672		0.951437		0.0014963101

		0.0077		-0.0396165932		0.984042		0.0015694745

		0.0078		-0.0403619559		1.022685		0.0016290875

		0.0079		-0.0409229147		1.057889		0.0016746849

		0.008		-0.0413044809		1.080272		0.0017060601

		0.0081		-0.0415119987		1.083227		0.001723246

		0.0082		-0.0415511267		1.065087		0.0017264961

		0.0083		-0.0414278172		1.030027		0.001716264

		0.0084		-0.0411482967		0.987289		0.0016931823

		0.0085		-0.0407190445		0.948768		0.0016580406

		0.0086		-0.0401467715		0.925566		0.0016117633

		0.0087		-0.0394383988		0.924525		0.0015553873

		0.0088		-0.0386010353		0.945881		0.0014900399

		0.0089		-0.037641956		0.982924		0.0014169168

		0.009		-0.0365685791		1.023938		0.001337261

		0.0091		-0.0353884443		1.055928		0.001252342

		0.0092		-0.0341091894		1.068946		0.0011634368

		0.0093		-0.0327385285		1.059505		0.0010718112

		0.0094		-0.0312842295		1.031808		0.000978703

		0.0095		-0.0297540916		0.996216		0.000885306

		0.0096		-0.0281559236		0.965446		0.000792756

		0.0097		-0.0264975222		0.949858		0.0007021187

		0.0098		-0.0247866502		0.953664		0.000614378

		0.0099		-0.0230310161		0.973573		0.0005304277

		0.01		-0.0212382532		1.000451		0.0004510634

		0.0101		-0.0194158996		1.023300		0.0003769772

		0.0102		-0.017571379		1.033865		0.0003087534

		0.0103		-0.0157119815		1.029846		0.0002468664

		0.0104		-0.0138448456		1.015321		0.0001916798

		0.0105		-0.0119769409		0.998264		0.0001434471

		0.0106		-0.0101150508		0.986440		0.0001023143

		0.0107		-0.0082657574		0.983749		0.0000683227

		0.0108		-0.0064354255		0.988841		0.0000414147

		0.0109		-0.004630189		0.996640		0.0000214387

		0.011		-0.0028559374		1.001773		0.0000081564

		0.0111		-0.0011183029		1.001893		0.0000012506

		0.0112		0.0005773504		0.998857		0.0000003333

		0.0113		0.0022259375		0.997050		0.0000049548

		0.0114		0.0038226618		0.999919		0.0000146127

		0.0115		0.0053630236		1.006995		0.000028762

		0.0116		0.0068428279		1.013602		0.0000468243

		0.0117		0.0082581907		1.013758		0.0000681977

		0.0118		0.0096055441		1.004636		0.0000922665

		0.0119		0.0108816414		0.989574		0.0001184101

		0.012		0.0120835598		0.977162		0.0001460124

		0.0121		0.0132087032		0.976307		0.0001744698

		0.0122		0.0142548031		0.990042		0.0002031994
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Sheet1

		x		J1(x)		J1(x)/x		FltInt

		0.01		0.0049999375		0.4999937501		0.90000125

		0.1		0.049937526		0.4993752604		0.9001249479

		0.5		0.2422684577		0.4845369154		0.9030926169

		1		0.4400505857		0.4400505857		0.9119898829

		1.5		0.5579365079		0.3719576719		0.9256084656

		2		0.5767248079		0.2883624039		0.9423275192

		2.5		0.4970941025		0.198837641		0.9602324718

		3		0.3390589583		0.1130196528		0.9773960694

		3.5		0.1373775272		0.0392507221		0.9921498556

		4		-0.066043328		-0.016510832		1.0033021664

		4.5		-0.2310604323		-0.0513467627		1.0102693525

		5		-0.3275791386		-0.0655158277		1.0131031655

		5.5		-0.3414382162		-0.0620796757		1.0124159351

		6		-0.2766838592		-0.0461139765		1.0092227953

		6.5		-0.1538413038		-0.0236678929		1.0047335786

		7		-0.0046828257		-0.0006689751		1.000133795

		7.5		0.1352484239		0.0180331232		0.9963933754

		8		0.2346363466		0.0293295433		0.9941340913

		8.5		0.2731219636		0.0321319957		0.9935736009

		9		0.2453117866		0.0272568652		0.994548627

		9.5		0.1612644308		0.0169752032		0.9966049594

		10		0.0434727463		0.0043472746		0.9991305451

		10.5		-0.078850014		-0.0075095251		1.001501905

		11		-0.1767852988		-0.0160713908		1.0032142782

		11.5		-0.2283786205		-0.0198590105		1.0039718021

		12		-0.2234471045		-0.018620592		1.0037241184

		12.5		-0.1654838047		-0.0132387044		1.0026477409

		13		-0.0703180523		-0.0054090809		1.0010818162

		13.5		0.0380492919		0.0028184661		0.9994363068

		14		0.1333751545		0.0095267968		0.9980946406

		14.5		0.1934294635		0.013339963		0.9973320074

		15		0.2051040386		0.0136736026		0.9972652795

		15.5		0.1672131804		0.0107879471		0.9978424106

		16		0.0903971758		0.0056498235		0.9988700353

		16.5		-0.0057642136		-0.0003493463		1.0000698693

		17		-0.0976684926		-0.0057452054		1.0011490411

		17.5		-0.1634199693		-0.009338284		1.0018676568

		18		-0.1879948854		-0.0104441603		1.0020888321

		18.5		-0.16663364		-0.0090072238		1.0018014448

		19		-0.1057014312		-0.0055632332		1.0011126466

		19.5		-0.0208770703		-0.001070619		1.0002141238

		20		0.066833124		0.0033416562		0.9993316688

		20.5		0.136254688		0.0066465701		0.998670686

		21		0.1711202727		0.0081485844		0.9983702831

		21.5		0.1638520825		0.0076210271		0.9984757946

		22		0.1171777897		0.0053262632		0.9989347474

		22.5		0.0432420333		0.0019218681		0.9996156264

		23		-0.0395193217		-0.0017182314		1.0003436463

		23.5		-0.1109461432		-0.0047211125		1.0009442225

		24		-0.1540380651		-0.0064182527		1.0012836505

		24.5		-0.1589784118		-0.0064889148		1.001297783

		25		-0.1253502496		-0.00501401		1.001002802

		25.5		-0.0620485366		-0.0024332759		1.0004866552

		26		0.0150457305		0.0005786819		0.9998842636

		26.5		0.0870278074		0.0032840682		0.9993431864

		27		0.1365847244		0.0050586935		0.9989882613

		27.5		0.1521418931		0.0055324325		0.9988935135

		28		0.1305514883		0.0046625532		0.9990674894

		28.5		0.077701358		0.0027263634		0.9994547273

		29		0.0069342047		0.0002391105		0.9999521779

		29.5		-0.064304378		-0.0021798094		1.0004359619
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Sheet2

				aa		4.00E-06		m		disk radius

				L		5.00E-07		m		wavelength

				z		0.001		m		dist to screen

				k		12566370.6143592		minv		1

				A		6283185307.17959		minv2

				B		0.1005309649		dimless

				C		50265.4824574367		minv

				d		0.000153		lobe width

				scale		0.000001525		m

		n		r		q		magsqu		airy2

				0.00000001		0.1005309618		1.010106		0.0101064743

		1		0.000001525		0.1004571434		1.007156		0.0100916377

		2		0.00000305		0.1002358957		0.998336		0.0100472348

		3		0.000004575		0.0998678714		0.983782		0.0099735917

		4		0.0000061		0.0993541505		0.963836		0.0098712472

		5		0.000007625		0.0986962397		0.939225		0.0097409477

		6		0.00000915		0.0978960663		0.911273		0.0095836398

		7		0.000010675		0.0969559717		0.882121		0.0094004604

		8		0.0000122		0.0958787026		0.854883		0.0091927256

		9		0.000013725		0.0946674009		0.833643		0.0089619168

		10		0.00001525		0.0933255922		0.823178		0.0087096662

		11		0.000016775		0.0918571731		0.828287		0.0084377403

		12		0.0000183		0.090266397		0.852692		0.0081480224

		13		0.000019825		0.0885578582		0.897564		0.0078424942

		14		0.00002135		0.0867364756		0.959987		0.0075232162

		15		0.000022875		0.0848074751		1.031899		0.0071923078

		16		0.0000244		0.0827763698		1.100216		0.0068519274

		17		0.000025925		0.080648941		1.148866		0.0065042517

		18		0.00002745		0.0784312171		1.162976		0.0061514558

		19		0.000028975		0.0761294516		1.134582		0.0057956934

		20		0.0000305		0.073750101		1.068032		0.0054390774

		21		0.000032025		0.071299802		0.982245		0.0050836618

		22		0.00003355		0.0687853474		0.907087		0.004731424

		23		0.000035075		0.0662136622		0.872975		0.0043842491

		24		0.0000366		0.0635917795		0.896471		0.0040439144

		25		0.000038125		0.0609268154		0.968626		0.0037120768

		26		0.00003965		0.058225944		1.054374		0.0033902606

		27		0.000041175		0.0554963731		1.107600		0.0030798474

		28		0.0000427		0.0527453187		1.097284		0.0027820686

		29		0.000044225		0.0499799804		1.029873		0.0024979984

		30		0.00004575		0.0472075169		0.950114		0.0022285496

		31		0.000047275		0.0444350216		0.913503		0.0019744711

		32		0.0000488		0.0416694989		0.945239		0.0017363471

		33		0.000050325		0.0389178409		1.017349		0.0015145983

		34		0.00005185		0.0361868045		1.068333		0.0013094848

		35		0.000053375		0.0334829893		1.055571		0.0011211106

		36		0.0000549		0.0308128168		0.995532		0.0009494297

		37		0.000056425		0.0281825092		0.949238		0.0007942538

		38		0.00005795		0.0255980705		0.960842		0.0006552612

		39		0.000059475		0.0230652678		1.011238		0.0005320066

		40		0.000061		0.0205896137		1.040921		0.0004239322

		41		0.000062525		0.0181763501		1.019929		0.0003303797

		42		0.00006405		0.0158304328		0.981256		0.0002506026

		43		0.000065575		0.0135565179		0.974402		0.0001837792

		44		0.0000671		0.0113589491		1.000473		0.0001290257

		45		0.000068625		0.0092417458		1.017970		0.0000854099

		46		0.00007015		0.0072085941		1.006916		0.0000519638

		47		0.000071675		0.0052628372		0.992032		0.0000276975

		48		0.0000732		0.0034074689		0.994713		0.0000116108

		49		0.000074725		0.0016451275		1.001657		0.0000027064

		50		0.00007625		-0.0000219086		0.999960		0.0000000005

		51		0.000077775		-0.0015917234		1.000966		0.0000025336

		52		0.0000793		-0.0030627652		1.005957		0.0000093805

		53		0.000080825		-0.0044338467		0.998212		0.000019659

		54		0.00008235		-0.0057041429		0.988847		0.0000325372

		55		0.000083875		-0.0068731893		1.003047		0.0000472407

		56		0.0000854		-0.007940877		1.015364		0.0000630575

		57		0.000086925		-0.0089074477		0.993944		0.0000793426

		58		0.00008845		-0.0097734866		0.982591		0.000095521

		59		0.000089975		-0.0105399144		1.012014		0.0001110898

		60		0.0000915		-0.0112079781		1.016248		0.0001256188

		61		0.000093025		-0.0117792406		0.980767		0.0001387505

		62		0.00009455		-0.012255569		0.991084		0.000150199

		63		0.000096075		-0.0126391223		1.025247		0.0001597474

		64		0.0000976		-0.0129323374		0.995999		0.0001672454

		65		0.000099125		-0.0131379149		0.976818		0.0001726048

		66		0.00010065		-0.0132588034		1.019554		0.0001757959

		67		0.000102175		-0.0132981841		1.010009		0.0001768417

		68		0.0001037		-0.0132594532		0.973664		0.0001758131

		69		0.000105225		-0.0131462047		1.011710		0.0001728227

		70		0.00010675		-0.0129622127		1.015985		0.000168019

		71		0.000108275		-0.0127114127		0.975091		0.00016158

		72		0.0001098		-0.0123978828		1.008705		0.0001537075

		73		0.000111325		-0.0120258246		1.015093		0.0001446205

		74		0.00011285		-0.0115995442		0.977037		0.0001345494

		75		0.000114375		-0.0111234324		1.011042		0.0001237307

		76		0.0001159		-0.0106019453		1.008800		0.0001124012

		77		0.000117425		-0.0100395852		0.980610		0.0001007933

		78		0.00011895		-0.0094408811		1.015302		0.0000891302

		79		0.000120475		-0.0088103696		0.998505		0.0000776226

		80		0.000122		-0.0081525762		0.989207		0.0000664645

		81		0.000123525		-0.007471997		1.014979		0.0000558307

		82		0.00012505		-0.0067730808		0.989745		0.0000458746

		83		0.000126575		-0.0060602111		1.001649		0.0000367262

		84		0.0001281		-0.0053376901		1.005771		0.0000284909

		85		0.000129625		-0.0046097219		0.991302		0.0000212495

		86		0.00013115		-0.003880397		1.007401		0.0000150575

		87		0.000132675		-0.0031536779		0.996218		0.0000099457

		88		0.0001342		-0.002433385		1.000301		0.0000059214

		89		0.000135725		-0.0017231834		1.001639		0.0000029694

		90		0.00013725		-0.0010265711		0.998251		0.0000010538

		91		0.000138775		-0.0003468675		1.000693		0.0000001203

		92		0.0001403		0.0003127966		1.000573		0.0000000978

		93		0.000141825		0.0009494883		0.998751		0.0000009015

		94		0.00014335		0.0015604806		1.000952		0.0000024351

		95		0.000144875		0.0021432594		1.000307		0.0000045936

		96		0.0001464		0.0026955299		0.997803		0.0000072659

		97		0.000147925		0.0032152209		1.004359		0.0000103376

		98		0.00014945		0.0037004891		0.993651		0.0000136936

		99		0.000150975		0.0041497215		1.008009		0.0000172202

		100		0.0001525		0.004561537		0.990905		0.0000208076

		101		0.000154025		0.0049347873		1.009759		0.0000243521

		102		0.00015555		0.0052685559		0.990096		0.0000277577

		103		0.000157075		0.0055621569		1.009864		0.0000309376

		104		0.0001586		0.0058151319		0.990458		0.0000338158

		105		0.000160125		0.0060272472		1.009325		0.0000363277

		106		0.00016165		0.0061984883		0.990963		0.0000384213

		107		0.000163175		0.0063290552		1.009051		0.0000400569

		108		0.0001647		0.0064193556		0.990901		0.0000412081

		109		0.000166225		0.0064699978		1.009516		0.0000418609

		110		0.00016775		0.0064817829		0.990050		0.0000420135

		111		0.000169275		0.0064556957		1.010676		0.000041676

		112		0.0001708		0.0063928956		0.988736		0.0000408691

		113		0.000172325		0.0062947062		1.011909		0.0000396233

		114		0.00017385		0.006162605		0.987879		0.0000379777
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		121		0.000184525		0.0044394215		0.997304		0.0000197085

		122		0.00018605		0.0041038047		1.005429		0.0000168412

		123		0.000187575		0.0037525314		0.993138		0.0000140815
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		125		0.000190625		0.0030124225		0.994880		0.0000090747
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		128		0.0001952		0.0018438003		0.997779		0.0000033996

		129		0.000196725		0.0014480306		1.002760		0.0000020968

		130		0.00019825		0.0010529523		0.998011		0.0000011087

		131		0.000199775		0.0006607735		1.000708		0.0000004366

		132		0.0002013		0.0002736373		1.000074		0.0000000749

		133		0.000202825		-0.0001063883		1.000162		0.0000000113

		134		0.00020435		-0.0004773199		0.999047		0.0000002278

		135		0.000205875		-0.0008372669		1.001112		0.000000701

		136		0.0002074		-0.0011844398		1.000221		0.0000014029

		137		0.000208925		-0.0015171578		0.997551		0.0000023018

		138		0.00021045		-0.0018338553		1.003560		0.000003363

		139		0.000211975		-0.0021330878		0.998271		0.0000045501

		140		0.0002135		-0.0024135372		0.997621		0.0000058252

		141		0.000215025		-0.0026740162		1.005334		0.0000071504

		142		0.00021655		-0.0029134723		0.996405		0.0000084883

		143		0.000218075		-0.0031309905		0.997826		0.0000098031

		144		0.0002196		-0.0033257953		1.006575		0.0000110609

		145		0.000221125		-0.0034972524		0.995769		0.0000122308

		146		0.00022265		-0.0036448694		0.996785		0.0000132851

		147		0.000224175		-0.0037682954		1.007548		0.0000142

		148		0.0002257		-0.0038673202		0.997190		0.0000149562

		149		0.000227225		-0.0039418729		0.994228		0.0000155384

		150		0.00022875		-0.0039920196		1.007094		0.0000159362

		151		0.000230275		-0.0040179601		1.001352		0.000016144

		152		0.0002318		-0.0040200249		0.992032		0.0000161606

		153		0.000233325		-0.0039986704		1.002934		0.0000159894

		154		0.00023485		-0.0039544741		1.006544		0.0000156379

		155		0.000236375		-0.0038881299		0.994453		0.0000151176

		156		0.0002379		-0.0038004411		0.995687		0.0000144434

		157		0.000239425		-0.003692315		1.006607		0.0000136332

		158		0.00024095		-0.0035647556		1.002508		0.0000127075

		159		0.000242475		-0.0034188564		0.993435		0.0000116886

		160		0.000244		-0.0032557928		0.998550		0.0000106002

		161		0.000245525		-0.0030768144		1.006035		0.0000094668

		162		0.00024705		-0.0028832368		1.001220		0.0000083131

		163		0.000248575		-0.002676433		0.994819		0.0000071633

		164		0.0002501		-0.0024578252		0.998487		0.0000060409

		165		0.000251625		-0.0022288759		1.004095		0.0000049679

		166		0.00025315		-0.0019910795		1.002029		0.0000039644

		167		0.000254675		-0.0017459531		0.997303		0.0000030484

		168		0.0002562		-0.0014950282		0.997717		0.0000022351

		169		0.000257725		-0.0012398417		1.001166		0.0000015372

		170		0.00025925		-0.0009819276		1.001905		0.0000009642

		171		0.000260775		-0.0007228087		1.000033		0.0000005225

		172		0.0002623		-0.0004639879		0.999120		0.0000002153

		173		0.000263825		-0.0002069409		0.999749		0.0000000428

		174		0.00026535		0.0000468919		0.999950		0.0000000022

		175		0.000266875		0.0002961127		0.999417		0.0000000877

		176		0.0002684		0.0005393732		0.999741		0.0000002909

		177		0.000269925		0.0007753812		1.001199		0.0000006012

		178		0.00027145		0.0010029073		1.001842		0.0000010058

		179		0.000272975		0.0012207898		1.000237		0.0000014903

		180		0.0002745		0.0014279408		0.997694		0.000002039

		181		0.000276025		0.0016233509		0.996985		0.0000026353

		182		0.00027755		0.0018060931		0.999237		0.000003262

		183		0.000279075		0.0019753272		1.002656		0.0000039019

		184		0.0002806		0.0021303026		1.004250		0.0000045382

		185		0.000282125		0.0022703616		1.002546		0.0000051545

		186		0.00028365		0.0023949409		0.998737		0.0000057357

		187		0.000285175		0.0025035738		0.995542		0.0000062679

		188		0.0002867		0.0025958913		0.995101		0.0000067387

		189		0.000288225		0.0026716222		0.997622		0.0000071376

		190		0.00028975		0.0027305934		1.001529		0.0000074561

		191		0.000291275		0.0027727295		1.004669		0.000007688

		192		0.0002928		0.0027980515		1.005568		0.0000078291

		193		0.000294325		0.0028066752		1.004032		0.0000078774

		194		0.00029585		0.0027988092		1.000961		0.0000078333

		195		0.000297375		0.0027747525		0.997705		0.0000076993

		196		0.0002989		0.0027348913		0.995412		0.0000074796

		197		0.000300425		0.0026796953		0.994651		0.0000071808

		198		0.00030195		0.0026097144		0.995374		0.0000068106

		199		0.000303475		0.0025255742		0.997113		0.0000063785

		200		0.000305		0.002427971		0.999246		0.000005895

		201		0.000306525		0.0023176675		1.001226		0.0000053716

		202		0.00030805		0.0021954871		1.002700		0.0000048202

		203		0.000309575		0.0020623088		1.003532		0.0000042531

		204		0.0003111		0.0019190609		1.003759		0.0000036828

		205		0.000312625		0.0017667157		1.003520		0.0000031213
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		0.00050325		0.00050325		0.00050325

		0.0005063		0.0005063		0.0005063
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Sheet1

		x		J1(x)		J1(x)/x		FltInt

		0.01		0.0049999375		0.4999937501		0.90000125

		0.1		0.049937526		0.4993752604		0.9001249479

		0.5		0.2422684577		0.4845369154		0.9030926169

		1		0.4400505857		0.4400505857		0.9119898829

		1.5		0.5579365079		0.3719576719		0.9256084656

		2		0.5767248079		0.2883624039		0.9423275192

		2.5		0.4970941025		0.198837641		0.9602324718

		3		0.3390589583		0.1130196528		0.9773960694

		3.5		0.1373775272		0.0392507221		0.9921498556

		4		-0.066043328		-0.016510832		1.0033021664

		4.5		-0.2310604323		-0.0513467627		1.0102693525

		5		-0.3275791386		-0.0655158277		1.0131031655

		5.5		-0.3414382162		-0.0620796757		1.0124159351

		6		-0.2766838592		-0.0461139765		1.0092227953

		6.5		-0.1538413038		-0.0236678929		1.0047335786

		7		-0.0046828257		-0.0006689751		1.000133795

		7.5		0.1352484239		0.0180331232		0.9963933754

		8		0.2346363466		0.0293295433		0.9941340913

		8.5		0.2731219636		0.0321319957		0.9935736009

		9		0.2453117866		0.0272568652		0.994548627

		9.5		0.1612644308		0.0169752032		0.9966049594

		10		0.0434727463		0.0043472746		0.9991305451

		10.5		-0.078850014		-0.0075095251		1.001501905

		11		-0.1767852988		-0.0160713908		1.0032142782

		11.5		-0.2283786205		-0.0198590105		1.0039718021

		12		-0.2234471045		-0.018620592		1.0037241184

		12.5		-0.1654838047		-0.0132387044		1.0026477409

		13		-0.0703180523		-0.0054090809		1.0010818162

		13.5		0.0380492919		0.0028184661		0.9994363068

		14		0.1333751545		0.0095267968		0.9980946406

		14.5		0.1934294635		0.013339963		0.9973320074

		15		0.2051040386		0.0136736026		0.9972652795

		15.5		0.1672131804		0.0107879471		0.9978424106

		16		0.0903971758		0.0056498235		0.9988700353

		16.5		-0.0057642136		-0.0003493463		1.0000698693

		17		-0.0976684926		-0.0057452054		1.0011490411

		17.5		-0.1634199693		-0.009338284		1.0018676568

		18		-0.1879948854		-0.0104441603		1.0020888321

		18.5		-0.16663364		-0.0090072238		1.0018014448

		19		-0.1057014312		-0.0055632332		1.0011126466

		19.5		-0.0208770703		-0.001070619		1.0002141238

		20		0.066833124		0.0033416562		0.9993316688

		20.5		0.136254688		0.0066465701		0.998670686

		21		0.1711202727		0.0081485844		0.9983702831

		21.5		0.1638520825		0.0076210271		0.9984757946

		22		0.1171777897		0.0053262632		0.9989347474

		22.5		0.0432420333		0.0019218681		0.9996156264

		23		-0.0395193217		-0.0017182314		1.0003436463

		23.5		-0.1109461432		-0.0047211125		1.0009442225

		24		-0.1540380651		-0.0064182527		1.0012836505

		24.5		-0.1589784118		-0.0064889148		1.001297783

		25		-0.1253502496		-0.00501401		1.001002802

		25.5		-0.0620485366		-0.0024332759		1.0004866552

		26		0.0150457305		0.0005786819		0.9998842636

		26.5		0.0870278074		0.0032840682		0.9993431864

		27		0.1365847244		0.0050586935		0.9989882613

		27.5		0.1521418931		0.0055324325		0.9988935135

		28		0.1305514883		0.0046625532		0.9990674894

		28.5		0.077701358		0.0027263634		0.9994547273

		29		0.0069342047		0.0002391105		0.9999521779

		29.5		-0.064304378		-0.0021798094		1.0004359619
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Sheet2

				aa		4.00E-06		m		disk radius

				L		5.00E-07		m		wavelength

				z		0.004		m		dist to screen

				k		12566370.6143592		minv		1

				A		1570796326.7949		minv2

				B		0.0251327412		dimless

				C		12566.3706143592		minv

				d		0.000610		lobe width

				scale		0.00000305		m

		n		r		q		magsqu		airy2

				0.00000001		0.0251327412		1.000632		0.0006316547

		1		0.00000305		0.0251281265		0.999897		0.0006314227

		2		0.0000061		0.0251142859		0.997697		0.0006307274

		3		0.00000915		0.0250912293		0.994049		0.0006295698

		4		0.0000122		0.0250589739		0.989017		0.0006279522

		5		0.00001525		0.0250175433		0.982751		0.0006258775

		6		0.0000183		0.0249669678		0.975551		0.0006233495

		7		0.00002135		0.0249072847		0.967923		0.0006203728

		8		0.0000244		0.0248385376		0.960641		0.000616953

		9		0.00002745		0.024760777		0.954758		0.0006130961

		10		0.0000305		0.0246740599		0.951557		0.0006088092

		11		0.00003355		0.0245784498		0.952401		0.0006041002

		12		0.0000366		0.0244740166		0.958450		0.0005989775

		13		0.00003965		0.0243608367		0.970258		0.0005934504

		14		0.0000427		0.0242389929		0.987303		0.0005875288

		15		0.00004575		0.0241085742		1.007605		0.0005812233

		16		0.0000488		0.0239696756		1.027610		0.0005745454

		17		0.00005185		0.0238223986		1.042619		0.0005675067

		18		0.0000549		0.0236668502		1.047882		0.0005601198

		19		0.00005795		0.0235031437		1.040312		0.0005523978

		20		0.000061		0.023331398		1.020346		0.0005443541

		21		0.00006405		0.0231517378		0.993120		0.000536003

		22		0.0000671		0.0229642933		0.967928		0.0005273588

		23		0.00007015		0.0227692001		0.955330		0.0005184365

		24		0.0000732		0.0225665992		0.962335		0.0005092514

		25		0.00007625		0.022356637		0.987625		0.0004998192

		26		0.0000793		0.0221394645		1.019876		0.0004901559

		27		0.00008235		0.0219152382		1.041755		0.0004802777

		28		0.0000854		0.0216841189		1.039321		0.000470201

		29		0.00008845		0.0214462724		1.012206		0.0004599426

		30		0.0000915		0.0212018688		0.977044		0.0004495192

		31		0.00009455		0.0209510826		0.958725		0.0004389479

		32		0.0000976		0.0206940924		0.972370		0.0004282455

		33		0.00010065		0.0204310812		1.008730		0.0004174291

		34		0.0001037		0.0201622353		1.037750		0.0004065157

		35		0.00010675		0.019887745		1.032737		0.0003955224

		36		0.0001098		0.0196078043		0.996937		0.000384466

		37		0.00011285		0.0193226101		0.965025		0.0003733633

		38		0.0001159		0.0190323629		0.970761		0.0003622308

		39		0.00011895		0.0187372659		1.009048		0.0003510851

		40		0.000122		0.0184375253		1.036605		0.0003399423

		41		0.00012505		0.0181333497		1.019881		0.0003288184

		42		0.0001281		0.0178249505		0.978930		0.0003177289

		43		0.00013115		0.017512541		0.967001		0.0003066891

		44		0.0001342		0.0171963368		1.000816		0.000295714

		45		0.00013725		0.0168765553		1.032945		0.0002848181

		46		0.0001403		0.0165534156		1.016037		0.0002740156

		47		0.00014335		0.0162271381		0.975611		0.00026332

		48		0.0001464		0.0158979449		0.975531		0.0002527447

		49		0.00014945		0.0155660588		1.015892		0.0002423022

		50		0.0001525		0.0152317038		1.028261		0.0002320048

		51		0.00015555		0.0148951045		0.991203		0.0002218641

		52		0.0001586		0.014556486		0.971946		0.0002118913

		53		0.00016165		0.0142160737		1.005999		0.0002020968

		54		0.0001647		0.0138740933		1.027398		0.0001924905

		55		0.00016775		0.0135307702		0.994277		0.0001830817

		56		0.0001708		0.0131863297		0.974765		0.0001738793

		57		0.00017385		0.0128409966		1.009009		0.0001648912

		58		0.0001769		0.0124949951		1.022535		0.0001561249

		59		0.00017995		0.0121485485		0.986427		0.0001475872

		60		0.000183		0.0118018792		0.983163		0.0001392844

		61		0.00018605		0.0114552083		1.018970		0.0001312218

		62		0.0001891		0.0111087554		1.008341		0.0001234044

		63		0.00019215		0.0107627388		0.978753		0.0001158365

		64		0.0001952		0.0104173747		1.003466		0.0001085217

		65		0.00019825		0.0100728778		1.018007		0.0001014629

		66		0.0002013		0.0097294602		0.985874		0.0000946624

		67		0.00020435		0.0093873322		0.993147		0.000088122

		68		0.0002074		0.0090467011		1.018170		0.0000818428

		69		0.00021045		0.0087077721		0.992434		0.0000758253

		70		0.0002135		0.0083707473		0.989856		0.0000700694

		71		0.00021655		0.008035826		1.015914		0.0000645745

		72		0.0002196		0.0077032042		0.994746		0.0000593394

		73		0.00022265		0.0073730748		0.990889		0.0000543622

		74		0.0002257		0.0070456273		1.014079		0.0000496409

		75		0.00022875		0.0067210475		0.993448		0.0000451725

		76		0.0002318		0.0063995176		0.994797		0.0000409538

		77		0.00023485		0.006081216		1.011843		0.0000369812

		78		0.0002379		0.005766317		0.990742		0.0000332504

		79		0.00024095		0.0054549908		1.001004		0.0000297569

		80		0.000244		0.0051474034		1.006883		0.0000264958

		81		0.00024705		0.0048437166		0.990350		0.0000234616

		82		0.0002501		0.0045440875		1.006931		0.0000206487

		83		0.00025315		0.0042486687		0.998888		0.0000180512

		84		0.0002562		0.0039576082		0.995758		0.0000156627

		85		0.00025925		0.003671049		1.006958		0.0000134766

		86		0.0002623		0.0033891295		0.993561		0.0000114862

		87		0.00026535		0.0031119828		1.003752		0.0000096844

		88		0.0002684		0.0028397373		0.999664		0.0000080641

		89		0.00027145		0.0025725159		0.997564		0.0000066178

		90		0.0002745		0.0023104365		1.003944		0.0000053381

		91		0.00027755		0.0020536116		0.995903		0.0000042173

		92		0.0002806		0.0018021485		1.003303		0.0000032477

		93		0.00028365		0.001556149		0.997954		0.0000024216

		94		0.0002867		0.0013157093		1.000803		0.0000017311

		95		0.00028975		0.0010809203		1.000154		0.0000011684

		96		0.0002928		0.0008518672		0.999304		0.0000007257

		97		0.00029585		0.0006286297		1.000851		0.0000003952

		98		0.0002989		0.0004112819		0.999293		0.0000001692

		99		0.00030195		0.000199892		1.000385		0.00000004

		100		0.000305		-0.0000054771		1.000011		0

		101		0.00030805		-0.0002047685		0.999596		0.0000000419

		102		0.0003111		-0.0003979308		1.000750		0.0000001583

		103		0.00031415		-0.0005849184		0.998966		0.0000003421

		104		0.0003172		-0.0007656913		1.001262		0.0000005863

		105		0.00032025		-0.0009402153		0.998552		0.000000884

		106		0.0003233		-0.0011084617		1.001624		0.0000012287

		107		0.00032635		-0.0012704076		0.998193		0.0000016139

		108		0.0003294		-0.0014260357		1.002033		0.0000020336

		109		0.00033245		-0.0015753344		0.997696		0.0000024817

		110		0.0003355		-0.0017182973		1.002652		0.0000029525

		111		0.00033855		-0.001854924		0.996948		0.0000034407

		112		0.0003416		-0.0019852193		1.003515		0.0000039411

		113		0.00034465		-0.0021091934		0.996027		0.0000044487

		114		0.0003477		-0.0022268619		1.004399		0.0000049589

		115		0.00035075		-0.002338246		0.995333		0.0000054674

		116		0.0003538		-0.0024433716		1.004710		0.0000059701

		117		0.00035685		-0.0025422704		0.995638		0.0000064631

		118		0.0003599		-0.0026349786		1.003566		0.0000069431

		119		0.00036295		-0.0027215378		0.997789		0.0000074068

		120		0.000366		-0.0028019945		1.000395		0.0000078512

		121		0.00036905		-0.0028763999		1.001768		0.0000082737

		122		0.0003721		-0.0029448101		0.996125		0.0000086719

		123		0.00037515		-0.0030072858		1.005520		0.0000090438

		124		0.0003782		-0.0030638923		0.993891		0.0000093874

		125		0.00038125		-0.0031146992		1.005313		0.0000097014

		126		0.0003843		-0.0031597806		0.997022		0.0000099842

		127		0.00038735		-0.0031992148		0.999608		0.000010235

		128		0.0003904		-0.0032330844		1.003910		0.0000104528

		129		0.00039345		-0.0032614755		0.993798		0.0000106372

		130		0.0003965		-0.0032844787		1.006218		0.0000107878

		131		0.00039955		-0.0033021879		0.996474		0.0000109044

		132		0.0004026		-0.0033147009		0.999110		0.0000109872

		133		0.00040565		-0.0033221187		1.005076		0.0000110365

		134		0.0004087		-0.003324546		0.993372		0.0000110526

		135		0.00041175		-0.0033220906		1.004420		0.0000110363

		136		0.0004148		-0.0033148633		1.000625		0.0000109883

		137		0.00041785		-0.0033029779		0.994675		0.0000109097

		138		0.0004209		-0.0032865512		1.006386		0.0000108014

		139		0.00042395		-0.0032657023		0.997357		0.0000106648

		140		0.000427		-0.0032405532		0.996808		0.0000105012

		141		0.00043005		-0.003211228		1.006407		0.000010312

		142		0.0004331		-0.0031778532		0.996080		0.0000100988

		143		0.00043615		-0.0031405573		0.997819		0.0000098631

		144		0.0004392		-0.0030994707		1.006127		0.0000096067

		145		0.00044225		-0.0030547257		0.996303		0.0000093313

		146		0.0004453		-0.0030064562		0.997346		0.0000090388

		147		0.00044835		-0.0029547974		1.005916		0.0000087308

		148		0.0004514		-0.0028998861		0.997890		0.0000084093

		149		0.00045445		-0.00284186		0.995836		0.0000080762

		150		0.0004575		-0.0027808581		1.004938		0.0000077332

		151		0.00046055		-0.0027170201		1.000911		0.0000073822

		152		0.0004636		-0.0026504863		0.994743		0.0000070251

		153		0.00046665		-0.0025813979		1.001890		0.0000066636

		154		0.0004697		-0.0025098963		1.004150		0.0000062996

		155		0.00047275		-0.0024361232		0.996521		0.0000059347

		156		0.0004758		-0.0023602203		0.997318		0.0000055706

		157		0.00047885		-0.0022823295		1.004081		0.000005209

		158		0.0004819		-0.0022025924		1.001546		0.0000048514

		159		0.00048495		-0.0021211503		0.995924		0.0000044993

		160		0.000488		-0.0020381441		0.999090		0.000004154

		161		0.00049105		-0.0019537139		1.003830		0.000003817

		162		0.0004941		-0.0018679993		1.000789		0.0000034894

		163		0.00049715		-0.0017811388		0.996550		0.0000031725

		164		0.0005002		-0.0016932702		0.998956		0.0000028672

		165		0.00050325		-0.0016045298		1.002947		0.0000025745

		166		0.0005063		-0.0015150528		1.001543		0.0000022954

		167		0.00050935		-0.0014249729		0.997799		0.0000020305

		168		0.0005124		-0.0013344225		0.997962		0.0000017807

		169		0.00051545		-0.0012435321		1.001170		0.0000015464

		170		0.0005185		-0.0011524305		1.002236		0.0000013281

		171		0.00052155		-0.0010612445		1.000049		0.0000011262

		172		0.0005246		-0.0009700992		0.998161		0.0000009411

		173		0.00052765		-0.0008791174		0.998935		0.0000007728

		174		0.0005307		-0.0007884195		1.000840		0.0000006216

		175		0.00053375		-0.0006981238		1.001376		0.0000004874

		176		0.0005368		-0.0006083462		1.000292		0.0000003701

		177		0.00053985		-0.0005192		0.999198		0.0000002696

		178		0.0005429		-0.0004307959		0.999209		0.0000001856

		179		0.00054595		-0.0003432417		0.999934		0.0000001178

		180		0.000549		-0.0002566428		1.000415		0.0000000659

		181		0.00055205		-0.0001711014		1.000318		0.0000000293

		182		0.0005551		-0.0000867169		1.000037		0.0000000075

		183		0.00055815		-0.0000035856		0.999995		0

		184		0.0005612		0.0000781992		1.000156		0.0000000061

		185		0.00056425		0.0001585473		1.000177		0.0000000251

		186		0.0005673		0.0002373721		0.999874		0.0000000563

		187		0.00057035		0.0003145898		0.999439		0.000000099

		188		0.0005734		0.0003901201		0.999263		0.0000001522

		189		0.00057645		0.0004638863		0.999586		0.0000002152

		190		0.0005795		0.0005358149		1.000299		0.0000002871

		191		0.00058255		0.0006058357		1.001019		0.000000367

		192		0.0005856		0.0006738825		1.001339		0.0000004541

		193		0.00058865		0.0007398921		1.001061		0.0000005474

		194		0.0005917		0.0008038052		1.000274		0.0000006461

		195		0.00059475		0.000865566		0.999282		0.0000007492

		196		0.0005978		0.0009251223		0.998446		0.0000008559

		197		0.00060085		0.0009824254		0.998037		0.0000009652

		198		0.0006039		0.0010374304		0.998160		0.0000010763

		199		0.00060695		0.0010900959		0.998752		0.0000011883

		200		0.00061		0.0011403843		0.999645		0.0000013005

		201		0.00061305		0.0011882614		1.000627		0.000001412

		202		0.0006161		0.0012336968		1.001516		0.000001522

		203		0.00061915		0.0012766638		1.002186		0.0000016299

		204		0.0006222		0.001317139		1.002579		0.0000017349

		205		0.00062525		0.0013551028		1.002699		0.0000018363
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		0.0002257		0.0002257		0.0002257

		0.00022875		0.00022875		0.00022875

		0.0002318		0.0002318		0.0002318

		0.00023485		0.00023485		0.00023485

		0.0002379		0.0002379		0.0002379

		0.00024095		0.00024095		0.00024095

		0.000244		0.000244		0.000244

		0.00024705		0.00024705		0.00024705

		0.0002501		0.0002501		0.0002501

		0.00025315		0.00025315		0.00025315

		0.0002562		0.0002562		0.0002562

		0.00025925		0.00025925		0.00025925

		0.0002623		0.0002623		0.0002623

		0.00026535		0.00026535		0.00026535

		0.0002684		0.0002684		0.0002684

		0.00027145		0.00027145		0.00027145

		0.0002745		0.0002745		0.0002745

		0.00027755		0.00027755		0.00027755

		0.0002806		0.0002806		0.0002806

		0.00028365		0.00028365		0.00028365

		0.0002867		0.0002867		0.0002867

		0.00028975		0.00028975		0.00028975

		0.0002928		0.0002928		0.0002928

		0.00029585		0.00029585		0.00029585

		0.0002989		0.0002989		0.0002989

		0.00030195		0.00030195		0.00030195

		0.000305		0.000305		0.000305

		0.00030805		0.00030805		0.00030805

		0.0003111		0.0003111		0.0003111

		0.00031415		0.00031415		0.00031415

		0.0003172		0.0003172		0.0003172

		0.00032025		0.00032025		0.00032025

		0.0003233		0.0003233		0.0003233

		0.00032635		0.00032635		0.00032635

		0.0003294		0.0003294		0.0003294

		0.00033245		0.00033245		0.00033245

		0.0003355		0.0003355		0.0003355

		0.00033855		0.00033855		0.00033855

		0.0003416		0.0003416		0.0003416

		0.00034465		0.00034465		0.00034465

		0.0003477		0.0003477		0.0003477

		0.00035075		0.00035075		0.00035075

		0.0003538		0.0003538		0.0003538

		0.00035685		0.00035685		0.00035685

		0.0003599		0.0003599		0.0003599

		0.00036295		0.00036295		0.00036295

		0.000366		0.000366		0.000366

		0.00036905		0.00036905		0.00036905

		0.0003721		0.0003721		0.0003721

		0.00037515		0.00037515		0.00037515

		0.0003782		0.0003782		0.0003782

		0.00038125		0.00038125		0.00038125

		0.0003843		0.0003843		0.0003843

		0.00038735		0.00038735		0.00038735

		0.0003904		0.0003904		0.0003904

		0.00039345		0.00039345		0.00039345

		0.0003965		0.0003965		0.0003965

		0.00039955		0.00039955		0.00039955

		0.0004026		0.0004026		0.0004026

		0.00040565		0.00040565		0.00040565

		0.0004087		0.0004087		0.0004087

		0.00041175		0.00041175		0.00041175

		0.0004148		0.0004148		0.0004148

		0.00041785		0.00041785		0.00041785

		0.0004209		0.0004209		0.0004209

		0.00042395		0.00042395		0.00042395

		0.000427		0.000427		0.000427

		0.00043005		0.00043005		0.00043005

		0.0004331		0.0004331		0.0004331

		0.00043615		0.00043615		0.00043615

		0.0004392		0.0004392		0.0004392

		0.00044225		0.00044225		0.00044225

		0.0004453		0.0004453		0.0004453

		0.00044835		0.00044835		0.00044835

		0.0004514		0.0004514		0.0004514

		0.00045445		0.00045445		0.00045445

		0.0004575		0.0004575		0.0004575

		0.00046055		0.00046055		0.00046055

		0.0004636		0.0004636		0.0004636

		0.00046665		0.00046665		0.00046665

		0.0004697		0.0004697		0.0004697

		0.00047275		0.00047275		0.00047275

		0.0004758		0.0004758		0.0004758

		0.00047885		0.00047885		0.00047885

		0.0004819		0.0004819		0.0004819

		0.00048495		0.00048495		0.00048495

		0.000488		0.000488		0.000488

		0.00049105		0.00049105		0.00049105

		0.0004941		0.0004941		0.0004941

		0.00049715		0.00049715		0.00049715

		0.0005002		0.0005002		0.0005002

		0.00050325		0.00050325		0.00050325

		0.0005063		0.0005063		0.0005063

		0.00050935		0.00050935		0.00050935

		0.0005124		0.0005124		0.0005124

		0.00051545		0.00051545		0.00051545

		0.0005185		0.0005185		0.0005185

		0.00052155		0.00052155		0.00052155

		0.0005246		0.0005246		0.0005246

		0.00052765		0.00052765		0.00052765

		0.0005307		0.0005307		0.0005307

		0.00053375		0.00053375		0.00053375

		0.0005368		0.0005368		0.0005368

		0.00053985		0.00053985		0.00053985

		0.0005429		0.0005429		0.0005429

		0.00054595		0.00054595		0.00054595

		0.000549		0.000549		0.000549

		0.00055205		0.00055205		0.00055205

		0.0005551		0.0005551		0.0005551

		0.00055815		0.00055815		0.00055815

		0.0005612		0.0005612		0.0005612

		0.00056425		0.00056425		0.00056425

		0.0005673		0.0005673		0.0005673

		0.00057035		0.00057035		0.00057035

		0.0005734		0.0005734		0.0005734

		0.00057645		0.00057645		0.00057645

		0.0005795		0.0005795		0.0005795

		0.00058255		0.00058255		0.00058255

		0.0005856		0.0005856		0.0005856

		0.00058865		0.00058865		0.00058865

		0.0005917		0.0005917		0.0005917

		0.00059475		0.00059475		0.00059475

		0.0005978		0.0005978		0.0005978

		0.00060085		0.00060085		0.00060085

		0.0006039		0.0006039		0.0006039

		0.00060695		0.00060695		0.00060695

		0.00061		0.00061		0.00061

		0.00061305		0.00061305		0.00061305

		0.0006161		0.0006161		0.0006161

		0.00061915		0.00061915		0.00061915

		0.0006222		0.0006222		0.0006222

		0.00062525		0.00062525		0.00062525



z = 2 mm
d = 305 u

q

magsqu

airy2

0.0502654821

1.0025265871

0.0025266187

0.0502285717

0.9995875009

0.0025229094

0.0501179478

0.9908210354

0.0025118087

0.0499339357

0.9765277718

0.0024933979

0.0496770753

0.9576848779

0.0024678118

0.0493481198

0.9365723727

0.0024352369

0.0489480331

0.9173770683

0.0023959099

0.0484779858

0.9063264299

0.0023501151

0.0479393513

0.9106899304

0.0022981814

0.0473337004

0.9360411246

0.0022404792

0.0466627961

0.9818906081

0.0021774165

0.0459285866

1.0374222235

0.0021094351

0.0451331985

1.0810778657

0.0020370056

0.0442789291

1.0882549864

0.0019606236

0.0433682378

1.0475971276

0.0018808041

0.0424037375

0.9773551074

0.001798077

0.0413881849

0.9246123955

0.0017129818

0.0403244705

0.9346990542

0.0016260629

0.0392156086

1.0049887986

0.001537864

0.0380647258

1.0701487691

0.0014489233

0.0368750505

1.0580372321

0.0013597694

0.035649901

0.9787268884

0.0012709154

0.0343926737

0.9323994801

0.001182856

0.0331068311

0.9848354931

0.0010960623

0.0317958898

1.0583999532

0.0010109786

0.0304634077

1.0345280666

0.0009280192

0.029112972

0.9550098533

0.0008475651

0.0277481865

0.9656001738

0.0007699619

0.0263726593

1.04269137

0.0006955172

0.0249899902

1.0269525092

0.0006244996

0.0236037584

0.9571007795

0.0005571374

0.0222175108

0.9921265342

0.0004936178

0.0208347495

1.0419672082

0.0004340868

0.0194589205

0.9848751167

0.0003786496

0.0180934022

0.9750377766

0.0003273712

0.0167414947

1.0319771601

0.0002802776

0.0154064084

0.9948405917

0.0002373574

0.0140912546

0.9793612043

0.0001985635

0.0127990353

1.0251937226

0.0001638153

0.0115326339

0.9897195768

0.0001330016

0.0102948069

0.9927676001

0.000105983

0.009088175

1.0165892634

0.0000825949

0.0079152164

0.9848662087

0.0000626507

0.006778259

1.0080253738

0.0000459448

0.0056794745

0.9996883038

0.0000322564

0.0046208729

0.9955072225

0.0000213525

0.0036042971

1.0060492768

0.000012991

0.0026314186

0.994806886

0.0000069244

0.0017037345

1.003335077

0.0000029027

0.0008225637

0.9985708931

0.0000006766

-0.0000109543

0.9999842073

0.0000000001

-0.0007958617

1.000919163

0.0000006334

-0.0015313826

0.9985780373

0.0000023451

-0.0022169233

1.0017750393

0.0000049147

-0.0028520714

0.9978072201

0.0000081343

-0.0034365946

1.0029394929

0.0000118102

-0.0039704385

0.9959169802

0.0000157644

-0.0044537239

1.0057796648

0.0000198357

-0.0048867433

0.9922338727

0.0000238803

-0.0052699572

1.0098517521

0.0000277724

-0.005603989

0.9888301184

0.0000314047

-0.0058896203

1.0110586988

0.0000346876

-0.0061277845

0.9916146947

0.0000375497

-0.0063195612

1.0031207177

0.0000399369

-0.0064661687

1.0041554039

0.0000418113

-0.0065689574

0.9893405509

0.0000431512

-0.0066294017

1.0132719826

0.000043949

-0.0066490921

0.9909082145

0.0000442104

-0.0066297266

0.999429334

0.0000439533

-0.0065731023

1.0104105254

0.0000432057

-0.0064811064

0.9875101233

0.0000420047

-0.0063557063

1.0041992831

0.000040395

-0.0061989414

1.0080653012

0.0000384269

-0.0060129123

0.9883253899

0.0000361551

-0.0057997721

1.0021896328

0.0000336374

-0.0055617162

1.009543633

0.0000309327

-0.0053009727

0.9921028367

0.0000281003

-0.0050197926

0.9953406923

0.0000251983

-0.0047204406

1.0090334256

0.0000222826

-0.0044051848

1.0015860116

0.0000194057

-0.0040762881

0.9919161242

0.0000166161

-0.0037359985

0.9992243035

0.0000139577

-0.0033865404

1.0067011283

0.0000114687

-0.0030301056

1.0016068847

0.0000091815

-0.0026688451

0.9951663562

0.0000071227

-0.0023048609

0.9971735491

0.0000053124

-0.0019401985

1.0022718633

0.0000037644

-0.001576839

1.0030326583

0.0000024864

-0.0012166925

1.0002955397

0.0000014803

-0.0008615917

0.9985607977

0.0000007423

-0.0005132856

0.9990852161

0.0000002635

-0.0001734338

0.9999630474

0.0000000301

0.0001563983

0.9997695719

0.0000000245

0.0004747442

0.9990592584

0.0000002254

0.0007802403

0.9990957595

0.0000006088

0.0010716297

1.0003027197

0.0000011484

0.001347765

1.0020134253

0.0000018165

0.0016076105

1.0032060544

0.0000025844

0.0018502446

1.00325294

0.0000034234

0.0020748607

1.0021592023

0.000004305

0.0022807685

1.000363096

0.0000052019

0.0024673937

0.998404728

0.000006088

0.002634278

0.9966897435

0.0000069394

0.0027810784

0.995409569

0.0000077344

0.002907566

0.9945741668

0.0000084539

0.0030136236

0.9940888157

0.0000090819

0.0030992442

0.9938271369

0.0000096053

0.0031645276

0.9936815426

0.0000100142

0.0032096778

0.9935915486

0.000010302

0.0032349989

0.9935573537

0.0000104652

0.0032408915

0.9936444865

0.0000105034

0.0032278479

0.9939794169

0.000010419

0.0031964478

0.9947291074

0.0000102173

0.0031473531

0.9960529645

0.0000099058

0.0030813025

0.998018632

0.0000094944

0.002999106

1.0004901752

0.0000089946

0.0029016393

1.0030319144

0.0000084195

0.0027898372

1.0049134348

0.0000077832

0.0026646883

1.0053158569

0.0000071006

0.0025272278

1.0037692747

0.0000063869

0.0023785319

1.0006611346

0.0000056574

0.0022197108

0.9974192237

0.0000049271

0.0020519023

0.9959353853

0.0000042103

0.0018762657

0.9972481322

0.0000035204

0.0016939746

1.0003771827

0.0000028696

0.0015062112

1.0026930376

0.0000022687

0.0013141595

1.0021917167

0.000001727

0.0011189993

0.9997205996

0.0000012522

0.0009219002

0.9982268102

0.0000008499

0.0007240153

0.9991601105

0.0000005242

0.0005264761

1.0006515039

0.0000002772

0.0003303868

1.0005978158

0.0000001092

0.0001368187

0.9999263549

0.0000000187

-0.0000531942

1.0001049789

0.0000000028

-0.00023866

0.9999466503

0.000000057

-0.0004186334

0.9991688871

0.0000001753

-0.0005922199

1.0002187827

0.0000003507

-0.0007585789

1.0014454937

0.0000005754

-0.0009169277

0.9991335233

0.0000008408

-0.0010665439

0.9984171519

0.0000011375

-0.0012067686

1.0020750192

0.0000014563

-0.0013370081

1.0004780501

0.0000017876

-0.0014567362

0.9971704578

0.0000021221

-0.0015654952

1.0020494646

0.0000024508

-0.0016628976

1.0010638227

0.0000027652

-0.0017486262

0.9966299382

0.0000030577

-0.0018224347

1.002897939

0.0000033213

-0.0018841477

0.9997938515

0.00000355

-0.0019336601

0.9973737853

0.000003739

-0.0019709365

1.0039337972

0.0000038846

-0.0019960098

0.9967289254

0.0000039841

-0.0020089801

1.0013210671

0.000004036

-0.0020100125

1.0009429875

0.0000040402

-0.0019993352

0.9972871381

0.0000039973

-0.0019772371

1.0036893554

0.0000039095

-0.0019440649

0.9961167108

0.0000037794

-0.0019002205

1.0035614046

0.0000036108

-0.0018461575

0.9970346238

0.0000034083

-0.0017823778

1.0023404486

0.0000031769

-0.0017094282

0.9982028348

0.0000029221

-0.0016278964

1.0014258084

0.00000265

-0.0015384072

0.9987795071

0.0000023667

-0.0014416184

1.0011870028

0.0000020783

-0.0013382165

0.9987262656

0.0000017908

-0.0012289126

1.0014464335

0.0000015102

-0.001114438

0.9983737676

0.000001242

-0.0009955398

1.0017448524

0.0000009911

-0.0008729766

0.9982884399

0.0000007621

-0.0007475141

1.0014743151

0.0000005588

-0.0006199208

0.9989721032

0.0000003843

-0.0004909638

1.0004671942

0.000000241

-0.0003614043

1.0000328242

0.0000001306

-0.000231994

0.9997212796

0.0000000538

-0.0001034705

1.000199535

0.0000000107

0.0000234459

1.0000422721

0.0000000005

0.0001480563

0.9998988972

0.0000000219

0.0002696866

0.9997488228

0.0000000727

0.0003876906

1.0007608801

0.0000001503

0.0005014536

0.9992700484

0.0000002515

0.0006103949

0.999766338

0.0000003726

0.0007139704

1.0013599417

0.0000005098

0.0008116754

0.9988864373

0.0000006588

0.0009030466

0.999252363

0.0000008155

0.0009876636

1.0019666857

0.0000009755

0.0010651513

0.9996377748

0.0000011345

0.0011351808

0.9978954861

0.0000012886

0.0011974704

1.0012251531

0.0000014339

0.0012517869

1.0020229363

0.000001567

0.0012979456

0.9983949684

0.0000016847

0.0013358111

0.997867334

0.0000017844

0.0013652967

1.001463178

0.000001864

0.0013863648

1.0025272104

0.000001922

0.0013990258

0.9993689549

0.0000019573

0.0014033376

0.9971963722

0.0000019694

0.0013994046

0.9990630842

0.0000019583

0.0013873763

1.0020972878

0.0000019248

0.0013674456

1.0024938927

0.0000018699

0.0013398476

1.0001761246

0.0000017952

0.0013048572

0.997867556

0.0000017027

0.0012627871

0.9976299265

0.0000015946

0.0012139855

0.9992511895

0.0000014738

0.0011588337

1.0011792353

0.0000013429

0.0010977436

1.0021290654

0.000001205

0.0010311544

1.0018288562

0.0000010633

0.0009595304

1.000778755

0.0000009207

0.0008833579

0.9996564514

0.0000007803



Sheet1

		x		J1(x)		J1(x)/x		FltInt

		0.01		0.0049999375		0.4999937501		0.90000125

		0.1		0.049937526		0.4993752604		0.9001249479

		0.5		0.2422684577		0.4845369154		0.9030926169

		1		0.4400505857		0.4400505857		0.9119898829

		1.5		0.5579365079		0.3719576719		0.9256084656

		2		0.5767248079		0.2883624039		0.9423275192

		2.5		0.4970941025		0.198837641		0.9602324718

		3		0.3390589583		0.1130196528		0.9773960694

		3.5		0.1373775272		0.0392507221		0.9921498556

		4		-0.066043328		-0.016510832		1.0033021664

		4.5		-0.2310604323		-0.0513467627		1.0102693525

		5		-0.3275791386		-0.0655158277		1.0131031655

		5.5		-0.3414382162		-0.0620796757		1.0124159351

		6		-0.2766838592		-0.0461139765		1.0092227953

		6.5		-0.1538413038		-0.0236678929		1.0047335786

		7		-0.0046828257		-0.0006689751		1.000133795

		7.5		0.1352484239		0.0180331232		0.9963933754

		8		0.2346363466		0.0293295433		0.9941340913

		8.5		0.2731219636		0.0321319957		0.9935736009

		9		0.2453117866		0.0272568652		0.994548627

		9.5		0.1612644308		0.0169752032		0.9966049594

		10		0.0434727463		0.0043472746		0.9991305451

		10.5		-0.078850014		-0.0075095251		1.001501905

		11		-0.1767852988		-0.0160713908		1.0032142782

		11.5		-0.2283786205		-0.0198590105		1.0039718021

		12		-0.2234471045		-0.018620592		1.0037241184

		12.5		-0.1654838047		-0.0132387044		1.0026477409

		13		-0.0703180523		-0.0054090809		1.0010818162

		13.5		0.0380492919		0.0028184661		0.9994363068

		14		0.1333751545		0.0095267968		0.9980946406

		14.5		0.1934294635		0.013339963		0.9973320074

		15		0.2051040386		0.0136736026		0.9972652795

		15.5		0.1672131804		0.0107879471		0.9978424106

		16		0.0903971758		0.0056498235		0.9988700353

		16.5		-0.0057642136		-0.0003493463		1.0000698693

		17		-0.0976684926		-0.0057452054		1.0011490411

		17.5		-0.1634199693		-0.009338284		1.0018676568

		18		-0.1879948854		-0.0104441603		1.0020888321

		18.5		-0.16663364		-0.0090072238		1.0018014448

		19		-0.1057014312		-0.0055632332		1.0011126466

		19.5		-0.0208770703		-0.001070619		1.0002141238

		20		0.066833124		0.0033416562		0.9993316688

		20.5		0.136254688		0.0066465701		0.998670686

		21		0.1711202727		0.0081485844		0.9983702831

		21.5		0.1638520825		0.0076210271		0.9984757946

		22		0.1171777897		0.0053262632		0.9989347474

		22.5		0.0432420333		0.0019218681		0.9996156264

		23		-0.0395193217		-0.0017182314		1.0003436463

		23.5		-0.1109461432		-0.0047211125		1.0009442225

		24		-0.1540380651		-0.0064182527		1.0012836505

		24.5		-0.1589784118		-0.0064889148		1.001297783

		25		-0.1253502496		-0.00501401		1.001002802

		25.5		-0.0620485366		-0.0024332759		1.0004866552

		26		0.0150457305		0.0005786819		0.9998842636

		26.5		0.0870278074		0.0032840682		0.9993431864

		27		0.1365847244		0.0050586935		0.9989882613

		27.5		0.1521418931		0.0055324325		0.9988935135

		28		0.1305514883		0.0046625532		0.9990674894

		28.5		0.077701358		0.0027263634		0.9994547273

		29		0.0069342047		0.0002391105		0.9999521779

		29.5		-0.064304378		-0.0021798094		1.0004359619
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				aa		4.00E-06		m		disk radius

				L		5.00E-07		m		wavelength

				z		0.002		m		dist to screen

				k		12566370.6143592		minv		1

				A		3141592653.58979		minv2

				B		0.0502654825		dimless

				C		25132.7412287183		minv

				d		0.000305		lobe width

				scale		0.00000305		m

		n		r		q		magsqu		airy2

				0.00000001		0.0502654821		1.002527		0.0025266187

		1		0.00000305		0.0502285717		0.999588		0.0025229094

		2		0.0000061		0.0501179478		0.990821		0.0025118087

		3		0.00000915		0.0499339357		0.976528		0.0024933979

		4		0.0000122		0.0496770753		0.957685		0.0024678118

		5		0.00001525		0.0493481198		0.936572		0.0024352369

		6		0.0000183		0.0489480331		0.917377		0.0023959099

		7		0.00002135		0.0484779858		0.906326		0.0023501151

		8		0.0000244		0.0479393513		0.910690		0.0022981814

		9		0.00002745		0.0473337004		0.936041		0.0022404792

		10		0.0000305		0.0466627961		0.981891		0.0021774165

		11		0.00003355		0.0459285866		1.037422		0.0021094351

		12		0.0000366		0.0451331985		1.081078		0.0020370056

		13		0.00003965		0.0442789291		1.088255		0.0019606236

		14		0.0000427		0.0433682378		1.047597		0.0018808041

		15		0.00004575		0.0424037375		0.977355		0.001798077

		16		0.0000488		0.0413881849		0.924612		0.0017129818

		17		0.00005185		0.0403244705		0.934699		0.0016260629

		18		0.0000549		0.0392156086		1.004989		0.001537864

		19		0.00005795		0.0380647258		1.070149		0.0014489233

		20		0.000061		0.0368750505		1.058037		0.0013597694

		21		0.00006405		0.035649901		0.978727		0.0012709154

		22		0.0000671		0.0343926737		0.932399		0.001182856

		23		0.00007015		0.0331068311		0.984835		0.0010960623

		24		0.0000732		0.0317958898		1.058400		0.0010109786

		25		0.00007625		0.0304634077		1.034528		0.0009280192

		26		0.0000793		0.029112972		0.955010		0.0008475651

		27		0.00008235		0.0277481865		0.965600		0.0007699619

		28		0.0000854		0.0263726593		1.042691		0.0006955172

		29		0.00008845		0.0249899902		1.026953		0.0006244996

		30		0.0000915		0.0236037584		0.957101		0.0005571374

		31		0.00009455		0.0222175108		0.992127		0.0004936178

		32		0.0000976		0.0208347495		1.041967		0.0004340868

		33		0.00010065		0.0194589205		0.984875		0.0003786496

		34		0.0001037		0.0180934022		0.975038		0.0003273712

		35		0.00010675		0.0167414947		1.031977		0.0002802776

		36		0.0001098		0.0154064084		0.994841		0.0002373574

		37		0.00011285		0.0140912546		0.979361		0.0001985635

		38		0.0001159		0.0127990353		1.025194		0.0001638153

		39		0.00011895		0.0115326339		0.989720		0.0001330016

		40		0.000122		0.0102948069		0.992768		0.000105983

		41		0.00012505		0.009088175		1.016589		0.0000825949

		42		0.0001281		0.0079152164		0.984866		0.0000626507

		43		0.00013115		0.006778259		1.008025		0.0000459448

		44		0.0001342		0.0056794745		0.999688		0.0000322564

		45		0.00013725		0.0046208729		0.995507		0.0000213525

		46		0.0001403		0.0036042971		1.006049		0.000012991

		47		0.00014335		0.0026314186		0.994807		0.0000069244

		48		0.0001464		0.0017037345		1.003335		0.0000029027

		49		0.00014945		0.0008225637		0.998571		0.0000006766

		50		0.0001525		-0.0000109543		0.999984		0.0000000001

		51		0.00015555		-0.0007958617		1.000919		0.0000006334

		52		0.0001586		-0.0015313826		0.998578		0.0000023451

		53		0.00016165		-0.0022169233		1.001775		0.0000049147

		54		0.0001647		-0.0028520714		0.997807		0.0000081343

		55		0.00016775		-0.0034365946		1.002939		0.0000118102

		56		0.0001708		-0.0039704385		0.995917		0.0000157644

		57		0.00017385		-0.0044537239		1.005780		0.0000198357

		58		0.0001769		-0.0048867433		0.992234		0.0000238803

		59		0.00017995		-0.0052699572		1.009852		0.0000277724

		60		0.000183		-0.005603989		0.988830		0.0000314047

		61		0.00018605		-0.0058896203		1.011059		0.0000346876

		62		0.0001891		-0.0061277845		0.991615		0.0000375497

		63		0.00019215		-0.0063195612		1.003121		0.0000399369

		64		0.0001952		-0.0064661687		1.004155		0.0000418113

		65		0.00019825		-0.0065689574		0.989341		0.0000431512

		66		0.0002013		-0.0066294017		1.013272		0.000043949

		67		0.00020435		-0.0066490921		0.990908		0.0000442104

		68		0.0002074		-0.0066297266		0.999429		0.0000439533

		69		0.00021045		-0.0065731023		1.010411		0.0000432057

		70		0.0002135		-0.0064811064		0.987510		0.0000420047

		71		0.00021655		-0.0063557063		1.004199		0.000040395

		72		0.0002196		-0.0061989414		1.008065		0.0000384269

		73		0.00022265		-0.0060129123		0.988325		0.0000361551

		74		0.0002257		-0.0057997721		1.002190		0.0000336374

		75		0.00022875		-0.0055617162		1.009544		0.0000309327

		76		0.0002318		-0.0053009727		0.992103		0.0000281003

		77		0.00023485		-0.0050197926		0.995341		0.0000251983

		78		0.0002379		-0.0047204406		1.009033		0.0000222826

		79		0.00024095		-0.0044051848		1.001586		0.0000194057

		80		0.000244		-0.0040762881		0.991916		0.0000166161

		81		0.00024705		-0.0037359985		0.999224		0.0000139577

		82		0.0002501		-0.0033865404		1.006701		0.0000114687

		83		0.00025315		-0.0030301056		1.001607		0.0000091815

		84		0.0002562		-0.0026688451		0.995166		0.0000071227

		85		0.00025925		-0.0023048609		0.997174		0.0000053124

		86		0.0002623		-0.0019401985		1.002272		0.0000037644

		87		0.00026535		-0.001576839		1.003033		0.0000024864

		88		0.0002684		-0.0012166925		1.000296		0.0000014803

		89		0.00027145		-0.0008615917		0.998561		0.0000007423

		90		0.0002745		-0.0005132856		0.999085		0.0000002635

		91		0.00027755		-0.0001734338		0.999963		0.0000000301

		92		0.0002806		0.0001563983		0.999770		0.0000000245

		93		0.00028365		0.0004747442		0.999059		0.0000002254

		94		0.0002867		0.0007802403		0.999096		0.0000006088

		95		0.00028975		0.0010716297		1.000303		0.0000011484

		96		0.0002928		0.001347765		1.002013		0.0000018165

		97		0.00029585		0.0016076105		1.003206		0.0000025844

		98		0.0002989		0.0018502446		1.003253		0.0000034234

		99		0.00030195		0.0020748607		1.002159		0.000004305

		100		0.000305		0.0022807685		1.000363		0.0000052019

		101		0.00030805		0.0024673937		0.998405		0.000006088

		102		0.0003111		0.002634278		0.996690		0.0000069394

		103		0.00031415		0.0027810784		0.995410		0.0000077344

		104		0.0003172		0.002907566		0.994574		0.0000084539

		105		0.00032025		0.0030136236		0.994089		0.0000090819

		106		0.0003233		0.0030992442		0.993827		0.0000096053

		107		0.00032635		0.0031645276		0.993682		0.0000100142

		108		0.0003294		0.0032096778		0.993592		0.000010302

		109		0.00033245		0.0032349989		0.993557		0.0000104652

		110		0.0003355		0.0032408915		0.993644		0.0000105034

		111		0.00033855		0.0032278479		0.993979		0.000010419

		112		0.0003416		0.0031964478		0.994729		0.0000102173

		113		0.00034465		0.0031473531		0.996053		0.0000099058

		114		0.0003477		0.0030813025		0.998019		0.0000094944

		115		0.00035075		0.002999106		1.000490		0.0000089946

		116		0.0003538		0.0029016393		1.003032		0.0000084195

		117		0.00035685		0.0027898372		1.004913		0.0000077832

		118		0.0003599		0.0026646883		1.005316		0.0000071006

		119		0.00036295		0.0025272278		1.003769		0.0000063869

		120		0.000366		0.0023785319		1.000661		0.0000056574

		121		0.00036905		0.0022197108		0.997419		0.0000049271

		122		0.0003721		0.0020519023		0.995935		0.0000042103

		123		0.00037515		0.0018762657		0.997248		0.0000035204

		124		0.0003782		0.0016939746		1.000377		0.0000028696

		125		0.00038125		0.0015062112		1.002693		0.0000022687

		126		0.0003843		0.0013141595		1.002192		0.000001727

		127		0.00038735		0.0011189993		0.999721		0.0000012522

		128		0.0003904		0.0009219002		0.998227		0.0000008499

		129		0.00039345		0.0007240153		0.999160		0.0000005242

		130		0.0003965		0.0005264761		1.000652		0.0000002772

		131		0.00039955		0.0003303868		1.000598		0.0000001092

		132		0.0004026		0.0001368187		0.999926		0.0000000187

		133		0.00040565		-0.0000531942		1.000105		0.0000000028

		134		0.0004087		-0.00023866		0.999947		0.000000057

		135		0.00041175		-0.0004186334		0.999169		0.0000001753

		136		0.0004148		-0.0005922199		1.000219		0.0000003507

		137		0.00041785		-0.0007585789		1.001445		0.0000005754

		138		0.0004209		-0.0009169277		0.999134		0.0000008408

		139		0.00042395		-0.0010665439		0.998417		0.0000011375

		140		0.000427		-0.0012067686		1.002075		0.0000014563

		141		0.00043005		-0.0013370081		1.000478		0.0000017876

		142		0.0004331		-0.0014567362		0.997170		0.0000021221

		143		0.00043615		-0.0015654952		1.002049		0.0000024508

		144		0.0004392		-0.0016628976		1.001064		0.0000027652

		145		0.00044225		-0.0017486262		0.996630		0.0000030577

		146		0.0004453		-0.0018224347		1.002898		0.0000033213

		147		0.00044835		-0.0018841477		0.999794		0.00000355

		148		0.0004514		-0.0019336601		0.997374		0.000003739

		149		0.00045445		-0.0019709365		1.003934		0.0000038846

		150		0.0004575		-0.0019960098		0.996729		0.0000039841

		151		0.00046055		-0.0020089801		1.001321		0.000004036

		152		0.0004636		-0.0020100125		1.000943		0.0000040402

		153		0.00046665		-0.0019993352		0.997287		0.0000039973

		154		0.0004697		-0.0019772371		1.003689		0.0000039095

		155		0.00047275		-0.0019440649		0.996117		0.0000037794

		156		0.0004758		-0.0019002205		1.003561		0.0000036108

		157		0.00047885		-0.0018461575		0.997035		0.0000034083

		158		0.0004819		-0.0017823778		1.002340		0.0000031769

		159		0.00048495		-0.0017094282		0.998203		0.0000029221

		160		0.000488		-0.0016278964		1.001426		0.00000265

		161		0.00049105		-0.0015384072		0.998780		0.0000023667

		162		0.0004941		-0.0014416184		1.001187		0.0000020783

		163		0.00049715		-0.0013382165		0.998726		0.0000017908

		164		0.0005002		-0.0012289126		1.001446		0.0000015102

		165		0.00050325		-0.001114438		0.998374		0.000001242

		166		0.0005063		-0.0009955398		1.001745		0.0000009911

		167		0.00050935		-0.0008729766		0.998288		0.0000007621

		168		0.0005124		-0.0007475141		1.001474		0.0000005588

		169		0.00051545		-0.0006199208		0.998972		0.0000003843

		170		0.0005185		-0.0004909638		1.000467		0.000000241

		171		0.00052155		-0.0003614043		1.000033		0.0000001306

		172		0.0005246		-0.000231994		0.999721		0.0000000538

		173		0.00052765		-0.0001034705		1.000200		0.0000000107

		174		0.0005307		0.0000234459		1.000042		0.0000000005

		175		0.00053375		0.0001480563		0.999899		0.0000000219

		176		0.0005368		0.0002696866		0.999749		0.0000000727

		177		0.00053985		0.0003876906		1.000761		0.0000001503

		178		0.0005429		0.0005014536		0.999270		0.0000002515

		179		0.00054595		0.0006103949		0.999766		0.0000003726

		180		0.000549		0.0007139704		1.001360		0.0000005098

		181		0.00055205		0.0008116754		0.998886		0.0000006588

		182		0.0005551		0.0009030466		0.999252		0.0000008155

		183		0.00055815		0.0009876636		1.001967		0.0000009755

		184		0.0005612		0.0010651513		0.999638		0.0000011345

		185		0.00056425		0.0011351808		0.997895		0.0000012886

		186		0.0005673		0.0011974704		1.001225		0.0000014339

		187		0.00057035		0.0012517869		1.002023		0.000001567

		188		0.0005734		0.0012979456		0.998395		0.0000016847

		189		0.00057645		0.0013358111		0.997867		0.0000017844

		190		0.0005795		0.0013652967		1.001463		0.000001864

		191		0.00058255		0.0013863648		1.002527		0.000001922

		192		0.0005856		0.0013990258		0.999369		0.0000019573

		193		0.00058865		0.0014033376		0.997196		0.0000019694

		194		0.0005917		0.0013994046		0.999063		0.0000019583

		195		0.00059475		0.0013873763		1.002097		0.0000019248

		196		0.0005978		0.0013674456		1.002494		0.0000018699

		197		0.00060085		0.0013398476		1.000176		0.0000017952

		198		0.0006039		0.0013048572		0.997868		0.0000017027
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Sheet1

		x		J1(x)		J1(x)/x		FltInt

		0.01		0.0049999375		0.4999937501		0.90000125

		0.1		0.049937526		0.4993752604		0.9001249479

		0.5		0.2422684577		0.4845369154		0.9030926169

		1		0.4400505857		0.4400505857		0.9119898829

		1.5		0.5579365079		0.3719576719		0.9256084656

		2		0.5767248079		0.2883624039		0.9423275192

		2.5		0.4970941025		0.198837641		0.9602324718

		3		0.3390589583		0.1130196528		0.9773960694

		3.5		0.1373775272		0.0392507221		0.9921498556

		4		-0.066043328		-0.016510832		1.0033021664

		4.5		-0.2310604323		-0.0513467627		1.0102693525

		5		-0.3275791386		-0.0655158277		1.0131031655

		5.5		-0.3414382162		-0.0620796757		1.0124159351

		6		-0.2766838592		-0.0461139765		1.0092227953

		6.5		-0.1538413038		-0.0236678929		1.0047335786

		7		-0.0046828257		-0.0006689751		1.000133795

		7.5		0.1352484239		0.0180331232		0.9963933754

		8		0.2346363466		0.0293295433		0.9941340913

		8.5		0.2731219636		0.0321319957		0.9935736009

		9		0.2453117866		0.0272568652		0.994548627

		9.5		0.1612644308		0.0169752032		0.9966049594

		10		0.0434727463		0.0043472746		0.9991305451

		10.5		-0.078850014		-0.0075095251		1.001501905

		11		-0.1767852988		-0.0160713908		1.0032142782

		11.5		-0.2283786205		-0.0198590105		1.0039718021

		12		-0.2234471045		-0.018620592		1.0037241184

		12.5		-0.1654838047		-0.0132387044		1.0026477409

		13		-0.0703180523		-0.0054090809		1.0010818162

		13.5		0.0380492919		0.0028184661		0.9994363068

		14		0.1333751545		0.0095267968		0.9980946406

		14.5		0.1934294635		0.013339963		0.9973320074

		15		0.2051040386		0.0136736026		0.9972652795

		15.5		0.1672131804		0.0107879471		0.9978424106

		16		0.0903971758		0.0056498235		0.9988700353

		16.5		-0.0057642136		-0.0003493463		1.0000698693

		17		-0.0976684926		-0.0057452054		1.0011490411

		17.5		-0.1634199693		-0.009338284		1.0018676568

		18		-0.1879948854		-0.0104441603		1.0020888321

		18.5		-0.16663364		-0.0090072238		1.0018014448

		19		-0.1057014312		-0.0055632332		1.0011126466

		19.5		-0.0208770703		-0.001070619		1.0002141238

		20		0.066833124		0.0033416562		0.9993316688

		20.5		0.136254688		0.0066465701		0.998670686

		21		0.1711202727		0.0081485844		0.9983702831

		21.5		0.1638520825		0.0076210271		0.9984757946

		22		0.1171777897		0.0053262632		0.9989347474

		22.5		0.0432420333		0.0019218681		0.9996156264

		23		-0.0395193217		-0.0017182314		1.0003436463

		23.5		-0.1109461432		-0.0047211125		1.0009442225

		24		-0.1540380651		-0.0064182527		1.0012836505

		24.5		-0.1589784118		-0.0064889148		1.001297783

		25		-0.1253502496		-0.00501401		1.001002802

		25.5		-0.0620485366		-0.0024332759		1.0004866552

		26		0.0150457305		0.0005786819		0.9998842636

		26.5		0.0870278074		0.0032840682		0.9993431864

		27		0.1365847244		0.0050586935		0.9989882613

		27.5		0.1521418931		0.0055324325		0.9988935135

		28		0.1305514883		0.0046625532		0.9990674894

		28.5		0.077701358		0.0027263634		0.9994547273

		29		0.0069342047		0.0002391105		0.9999521779

		29.5		-0.064304378		-0.0021798094		1.0004359619
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Sheet2

				aa		4.00E-06		m		disk radius

				L		5.00E-07		m		wavelength

				z		0.0005		m		dist to screen

				k		12566370.6143592		minv		1

				A		12566370614.3592		minv2

				B		0.2010619298		dimless

				C		100530.964914873		minv

				d		0.000076		lobe width

				scale		0.0000007625		m

		n		r		q		magsqu		airy2

				0.00000001		0.2010619045		1.040425		0.0404258894

		1		0.0000007625		0.2009142868		1.037431		0.0403665507

		2		0.000001525		0.2004717914		1.028473		0.0401889391

		3		0.0000022875		0.1997357427		1.013646		0.0398943669

		4		0.00000305		0.198708301		0.993133		0.0394849889

		5		0.0000038125		0.1973924793		0.967255		0.0389637909

		6		0.000004575		0.1957921325		0.936523		0.0383345592

		7		0.0000053375		0.1939119434		0.901707		0.0376018418

		8		0.0000061		0.1917574051		0.863905		0.0367709024

		9		0.0000068625		0.1893348017		0.824605		0.0358476671

		10		0.000007625		0.1866511844		0.785723		0.0348386646

		11		0.0000083875		0.1837143463		0.749614		0.033750961

		12		0.00000915		0.180532794		0.719021		0.0325920897

		13		0.0000099125		0.1771157163		0.696953		0.031369977

		14		0.000010675		0.1734729513		0.686483		0.0300928648

		15		0.0000114375		0.1696149501		0.690445		0.0287692313

		16		0.0000122		0.1655527396		0.711050		0.0274077096

		17		0.0000129625		0.1612978821		0.749438		0.0260170068

		18		0.000013725		0.1568624342		0.805223		0.0246058233

		19		0.0000144875		0.1522589031		0.876104		0.0231827736

		20		0.00001525		0.1475002021		0.957630		0.0217563096

		21		0.0000160125		0.142599604		1.043248		0.0203346471

		22		0.000016775		0.1375706948		1.124699		0.0189256961

		23		0.0000175375		0.1324273245		1.192848		0.0175369963

		24		0.0000183		0.1271835591		1.238910		0.0161756577

		25		0.0000190625		0.1218536307		1.255962		0.0148483073

		26		0.000019825		0.116451888		1.240512		0.0135610422

		27		0.0000205875		0.1109927462		1.193784		0.0123193897

		28		0.00002135		0.1054906374		1.122330		0.0111282746

		29		0.0000221125		0.0999599608		1.037632		0.0099919938

		30		0.000022875		0.0944150338		0.954490		0.0089141986

		31		0.0000236375		0.0888700432		0.888307		0.0078978846

		32		0.0000244		0.0833389979		0.851696		0.0069453886

		33		0.0000251625		0.0778356819		0.851203		0.0060583934

		34		0.000025925		0.072373609		0.885119		0.0052379393

		35		0.0000266875		0.0669659787		0.943265		0.0044844423

		36		0.00002745		0.0616256335		1.009221		0.0037977187

		37		0.0000282125		0.0563650183		1.064707		0.0031770153

		38		0.000028975		0.051196141		1.095021		0.0026210449

		39		0.0000297375		0.0461305357		1.093757		0.0021280263

		40		0.0000305		0.0411792275		1.064989		0.0016957288

		41		0.0000312625		0.0363527002		1.021743		0.0013215188

		42		0.000032025		0.0316608656		0.980981		0.0010024104

		43		0.0000327875		0.0271130359		0.956857		0.0007351167

		44		0.00003355		0.0227178981		0.955082		0.0005161029

		45		0.0000343125		0.0184834917		0.971089		0.0003416395

		46		0.000035075		0.0144171882		0.993127		0.0002078553

		47		0.0000358375		0.0105256744		1.008912		0.0001107898

		48		0.0000366		0.0068149378		1.012347		0.0000464434

		49		0.0000373625		0.003290255		1.006364		0.0000108258

		50		0.000038125		-0.0000438171		0.999952		0.0000000019

		51		0.0000388875		-0.0031834467		1.000985		0.0000101343

		52		0.00003965		-0.0061255305		1.009682		0.0000375221

		53		0.0000404125		-0.0088676933		1.017721		0.000078636

		54		0.000041175		-0.0114082858		1.014590		0.000130149

		55		0.0000419375		-0.0137463786		0.997171		0.0001889629

		56		0.0000427		-0.0158817541		0.974962		0.0002522301

		57		0.0000434625		-0.0178148955		0.965237		0.0003173705

		58		0.000044225		-0.0195469732		0.979789		0.0003820842

		59		0.0000449875		-0.0210798287		1.012904		0.0004443592

		60		0.00004575		-0.0224159561		1.041772		0.0005024751

		61		0.0000465125		-0.0235584811		1.042288		0.000555002

		62		0.000047275		-0.0245111381		1.009832		0.0006007959

		63		0.0000480375		-0.0252782447		0.967157		0.0006389897

		64		0.0000488		-0.0258646749		0.949109		0.0006689814

		65		0.0000495625		-0.0262758297		0.973340		0.0006904192

		66		0.000050325		-0.0265176069		1.021831		0.0007031835

		67		0.0000510875		-0.0265963682		1.052949		0.0007073668

		68		0.00005185		-0.0265189063		1.037769		0.0007032524

		69		0.0000526125		-0.0262924094		0.988850		0.0006912908

		70		0.000053375		-0.0259244254		0.951589		0.0006720758

		71		0.0000541375		-0.0254228254		0.961825		0.0006463201

		72		0.0000549		-0.0247957655		1.009301		0.00061483

		73		0.0000556625		-0.0240516493		1.046002		0.0005784818

		74		0.000056425		-0.0231990885		1.034844		0.0005381977

		75		0.0000571875		-0.0222468648		0.989208		0.000494923

		76		0.00005795		-0.0212038906		0.958983		0.000449605

		77		0.0000587125		-0.0200791705		0.975654		0.0004031731

		78		0.000059475		-0.0188817622		1.017406		0.0003565209

		79		0.0000602375		-0.0176207392		1.035517		0.0003104904

		80		0.000061		-0.0163051524		1.011889		0.000265858

		81		0.0000617625		-0.0149439941		0.978537		0.000223323

		82		0.000062525		-0.0135461615		0.975580		0.0001834985

		83		0.0000632875		-0.0121204222		1.001763		0.0001469046

		84		0.00006405		-0.0106753802		1.020610		0.0001139637

		85		0.0000648125		-0.0092194437		1.010799		0.0000849981

		86		0.000065575		-0.0077607939		0.990924		0.0000602299

		87		0.0000663375		-0.0063073558		0.988075		0.0000397827

		88		0.0000671		-0.00486677		1.000318		0.0000236855

		89		0.0000678625		-0.0034463669		1.006695		0.0000118774

		90		0.000068625		-0.0020531422		1.002010		0.0000042154

		91		0.0000693875		-0.000693735		0.998994		0.0000004813

		92		0.00007015		0.0006255932		1.001048		0.0000003914

		93		0.0000709125		0.0018989766		0.998669		0.0000036061

		94		0.000071675		0.0031209612		0.993842		0.0000097404

		95		0.0000724375		0.0042865189		0.999716		0.0000183742

		96		0.0000732		0.0053910598		1.010573		0.0000290635

		97		0.0000739625		0.0064304419		1.004708		0.0000413506

		98		0.000074725		0.0074009782		0.987190		0.0000547745

		99		0.0000754875		0.0082994429		0.990038		0.0000688808

		100		0.00007625		0.009123074		1.013236		0.0000832305

		101		0.0000770125		0.0098695746		1.015159		0.0000974085

		102		0.000077775		0.0105371119		0.987950		0.0001110307

		103		0.0000785375		0.0111243137		0.981065		0.0001237504

		104		0.0000793		0.0116302638		1.010952		0.000135263

		105		0.0000800625		0.0120544944		1.021959		0.0001453108

		106		0.000080825		0.0123969766		0.990255		0.000153685

		107		0.0000815875		0.0126581104		0.976804		0.0001602278

		108		0.00008235		0.0128387111		1.010072		0.0001648325

		109		0.0000831125		0.0129399957		1.023895		0.0001674435

		110		0.000083875		0.0129635659		0.989124		0.000168054

		111		0.0000846375		0.0129113915		0.977309		0.000166704

		112		0.0000854		0.0127857912		1.013363		0.0001634765

		113		0.0000861625		0.0125894123		1.020717		0.0001584933

		114		0.000086925		0.0123252099		0.984212		0.0001519108

		115		0.0000876875		0.0119964241		0.983522		0.0001439142

		116		0.00008845		0.0116065571		1.018637		0.0001347122

		117		0.0000892125		0.0111593489		1.011153		0.0001245311

		118		0.000089975		0.010658753		0.980244		0.000113609

		119		0.0000907375		0.0101089112		0.995889		0.0001021901

		120		0.0000915		0.0095141276		1.019107		0.0000905186

		121		0.0000922625		0.0088788431		0.997330		0.0000788339

		122		0.000093025		0.0082076094		0.984705		0.0000673649

		123		0.0000937875		0.0075050628		1.008273		0.000056326

		124		0.00009455		0.0067758985		1.009360		0.0000459128

		125		0.0000953125		0.0060248449		0.989516		0.0000362988

		126		0.000096075		0.0052566381		0.997465		0.0000276322

		127		0.0000968375		0.0044759974		1.008968		0.0000200346

		128		0.0000976		0.0036876007		0.997668		0.0000135984

		129		0.0000983625		0.0028960612		0.995330		0.0000083872

		130		0.000099125		0.0021059046		1.003436		0.0000044348

		131		0.0000998875		0.0013215471		1.000739		0.0000017465

		132		0.00010065		0.0005472747		0.998908		0.0000002995

		133		0.0001014125		-0.0002127767		0.999821		0.0000000453

		134		0.000102175		-0.0009546398		0.998689		0.0000009113

		135		0.0001029375		-0.0016745337		1.003134		0.0000028041

		136		0.0001037		-0.0023688796		0.999786		0.0000056116

		137		0.0001044625		-0.0030343157		0.994599		0.0000092071

		138		0.000105225		-0.0036677107		1.005798		0.0000134521

		139		0.0001059875		-0.0042661756		1.001790		0.0000182003

		140		0.00010675		-0.0048270743		0.990690		0.0000233006

		141		0.0001075125		-0.0053480324		1.007246		0.0000286015

		142		0.000108275		-0.0058269447		1.003847		0.0000339533

		143		0.0001090375		-0.006261981		0.987713		0.0000392124

		144		0.0001098		-0.0066515905		1.008657		0.0000442437

		145		0.0001105625		-0.0069945048		1.004528		0.0000489231

		146		0.000111325		-0.0072897388		0.985856		0.0000531403

		147		0.0001120875		-0.0075365907		1.010862		0.0000568002

		148		0.00011285		-0.0077346403		1.002935		0.0000598247

		149		0.0001136125		-0.0078837458		0.985615		0.0000621534

		150		0.000114375		-0.0079840391		1.013720		0.0000637449

		151		0.0001151375		-0.0080359203		0.998724		0.000064576

		152		0.0001159		-0.0080400499		0.988044		0.0000646424

		153		0.0001166625		-0.0079973407		1.015781		0.0000639575

		154		0.000117425		-0.0079089483		0.992682		0.0000625515

		155		0.0001181875		-0.0077762597		0.994025		0.0000604702

		156		0.00011895		-0.0076008822		1.014568		0.0000577734

		157		0.0001197125		-0.00738463		0.987478		0.0000545328

		158		0.000120475		-0.0071295112		1.002586		0.0000508299

		159		0.0001212375		-0.0068377127		1.008288		0.0000467543

		160		0.000122		-0.0065115856		0.987102		0.0000424007

		161		0.0001227625		-0.0061536288		1.009583		0.0000378671

		162		0.000123525		-0.0057664736		0.998814		0.0000332522

		163		0.0001242875		-0.005352866		0.993455		0.0000286532

		164		0.00012505		-0.0049156504		1.009734		0.0000241636

		165		0.0001258125		-0.0044577519		0.992566		0.0000198716

		166		0.000126575		-0.003982159		1.002116		0.0000158576

		167		0.0001273375		-0.0034919063		1.002999		0.0000121934

		168		0.0001281		-0.0029900564		0.994586		0.0000089404

		169		0.0001288625		-0.0024796833		1.004818		0.0000061488

		170		0.000129625		-0.0019638552		0.997591		0.0000038567

		171		0.0001303875		-0.0014456173		1.000035		0.0000020898

		172		0.00013115		-0.0009279758		1.001086		0.0000008611

		173		0.0001319125		-0.0004138819		0.999216		0.0000001713

		174		0.000132675		0.0000937838		0.999820		0.0000000088

		175		0.0001334375		0.0005922253		1.000762		0.0000003507

		176		0.0001342		0.0010787463		0.999740		0.0000011637

		177		0.0001349625		0.0015507625		0.998677		0.0000024049

		178		0.000135725		0.0020058146		1.003356		0.0000040233

		179		0.0001364875		0.0024415796		0.995128		0.0000059613

		180		0.00013725		0.0028558817		1.005099		0.0000081561

		181		0.0001380125		0.0032467018		0.996364		0.0000105411

		182		0.000138775		0.0036121862		1.000783		0.0000130479

		183		0.0001395375		0.0039506544		1.002858		0.0000156077

		184		0.0001403		0.0042606053		0.993740		0.0000181528

		185		0.0001410625		0.0045407231		1.008705		0.0000206182

		186		0.000141825		0.0047898817		0.990529		0.000022943

		187		0.0001425875		0.0050071477		1.008560		0.0000250715

		188		0.00014335		0.0051917826		0.994006		0.0000269546

		189		0.0001441125		0.0053432443		1.002479		0.0000285503

		190		0.000144875		0.0054611868		1.001567		0.0000298246

		191		0.0001456375		0.0055454591		0.994722		0.0000307521

		192		0.0001464		0.005596103		1.008384		0.0000313164

		193		0.0001471625		0.0056133504		0.989689		0.0000315097

		194		0.000147925		0.0055976185		1.011186		0.0000313333

		195		0.0001486875		0.0055495051		0.989185		0.000030797

		196		0.00014945		0.0054697825		1.009636		0.0000299185

		197		0.0001502125		0.0053593906		0.992327		0.0000287231

		198		0.000150975		0.0052194289		1.005448		0.0000272424

		199		0.0001517375		0.0050511483		0.996992		0.0000255141

		200		0.0001525		0.004855942		1.000786		0.0000235802

		201		0.0001532625		0.0046353349		1.001253		0.0000214863

		202		0.000154025		0.0043909742		0.997170		0.0000192807

		203		0.0001547875		0.0041246175		1.004066		0.0000170125

		204		0.00015555		0.0038381218		0.995182		0.0000147312

		205		0.0001563125		0.0035334315		1.005248		0.0000124851





Sheet2

		



z = 0.5 mm
d = 76 u

q

magsqu

airy2



Sheet3

		






image9.wmf
-0.2

0

0.2

0.4

0.6

0.8

1

1.2

0

0.0001

0.0002

0.0003

0.0004

0.0005

0.0006

0.0007

q

magsqu

airy2

z =8 mm

d = 1220 u


Microsoft_Excel_97-2003_Worksheet6.xls
Chart9

		0.00000001		0.00000001		0.00000001

		0.00000305		0.00000305		0.00000305

		0.0000061		0.0000061		0.0000061

		0.00000915		0.00000915		0.00000915

		0.0000122		0.0000122		0.0000122

		0.00001525		0.00001525		0.00001525

		0.0000183		0.0000183		0.0000183

		0.00002135		0.00002135		0.00002135

		0.0000244		0.0000244		0.0000244

		0.00002745		0.00002745		0.00002745

		0.0000305		0.0000305		0.0000305

		0.00003355		0.00003355		0.00003355

		0.0000366		0.0000366		0.0000366

		0.00003965		0.00003965		0.00003965

		0.0000427		0.0000427		0.0000427

		0.00004575		0.00004575		0.00004575

		0.0000488		0.0000488		0.0000488

		0.00005185		0.00005185		0.00005185

		0.0000549		0.0000549		0.0000549

		0.00005795		0.00005795		0.00005795

		0.000061		0.000061		0.000061

		0.00006405		0.00006405		0.00006405

		0.0000671		0.0000671		0.0000671

		0.00007015		0.00007015		0.00007015

		0.0000732		0.0000732		0.0000732

		0.00007625		0.00007625		0.00007625

		0.0000793		0.0000793		0.0000793

		0.00008235		0.00008235		0.00008235

		0.0000854		0.0000854		0.0000854

		0.00008845		0.00008845		0.00008845

		0.0000915		0.0000915		0.0000915

		0.00009455		0.00009455		0.00009455

		0.0000976		0.0000976		0.0000976

		0.00010065		0.00010065		0.00010065

		0.0001037		0.0001037		0.0001037

		0.00010675		0.00010675		0.00010675

		0.0001098		0.0001098		0.0001098

		0.00011285		0.00011285		0.00011285

		0.0001159		0.0001159		0.0001159

		0.00011895		0.00011895		0.00011895

		0.000122		0.000122		0.000122

		0.00012505		0.00012505		0.00012505

		0.0001281		0.0001281		0.0001281

		0.00013115		0.00013115		0.00013115

		0.0001342		0.0001342		0.0001342

		0.00013725		0.00013725		0.00013725

		0.0001403		0.0001403		0.0001403

		0.00014335		0.00014335		0.00014335

		0.0001464		0.0001464		0.0001464

		0.00014945		0.00014945		0.00014945

		0.0001525		0.0001525		0.0001525

		0.00015555		0.00015555		0.00015555

		0.0001586		0.0001586		0.0001586

		0.00016165		0.00016165		0.00016165

		0.0001647		0.0001647		0.0001647

		0.00016775		0.00016775		0.00016775

		0.0001708		0.0001708		0.0001708

		0.00017385		0.00017385		0.00017385

		0.0001769		0.0001769		0.0001769

		0.00017995		0.00017995		0.00017995

		0.000183		0.000183		0.000183

		0.00018605		0.00018605		0.00018605

		0.0001891		0.0001891		0.0001891

		0.00019215		0.00019215		0.00019215

		0.0001952		0.0001952		0.0001952

		0.00019825		0.00019825		0.00019825

		0.0002013		0.0002013		0.0002013

		0.00020435		0.00020435		0.00020435

		0.0002074		0.0002074		0.0002074

		0.00021045		0.00021045		0.00021045

		0.0002135		0.0002135		0.0002135

		0.00021655		0.00021655		0.00021655

		0.0002196		0.0002196		0.0002196

		0.00022265		0.00022265		0.00022265

		0.0002257		0.0002257		0.0002257

		0.00022875		0.00022875		0.00022875

		0.0002318		0.0002318		0.0002318

		0.00023485		0.00023485		0.00023485

		0.0002379		0.0002379		0.0002379

		0.00024095		0.00024095		0.00024095

		0.000244		0.000244		0.000244

		0.00024705		0.00024705		0.00024705

		0.0002501		0.0002501		0.0002501

		0.00025315		0.00025315		0.00025315

		0.0002562		0.0002562		0.0002562

		0.00025925		0.00025925		0.00025925

		0.0002623		0.0002623		0.0002623

		0.00026535		0.00026535		0.00026535

		0.0002684		0.0002684		0.0002684

		0.00027145		0.00027145		0.00027145

		0.0002745		0.0002745		0.0002745

		0.00027755		0.00027755		0.00027755

		0.0002806		0.0002806		0.0002806

		0.00028365		0.00028365		0.00028365

		0.0002867		0.0002867		0.0002867

		0.00028975		0.00028975		0.00028975

		0.0002928		0.0002928		0.0002928

		0.00029585		0.00029585		0.00029585

		0.0002989		0.0002989		0.0002989

		0.00030195		0.00030195		0.00030195

		0.000305		0.000305		0.000305

		0.00030805		0.00030805		0.00030805

		0.0003111		0.0003111		0.0003111

		0.00031415		0.00031415		0.00031415

		0.0003172		0.0003172		0.0003172

		0.00032025		0.00032025		0.00032025

		0.0003233		0.0003233		0.0003233

		0.00032635		0.00032635		0.00032635

		0.0003294		0.0003294		0.0003294

		0.00033245		0.00033245		0.00033245

		0.0003355		0.0003355		0.0003355

		0.00033855		0.00033855		0.00033855

		0.0003416		0.0003416		0.0003416

		0.00034465		0.00034465		0.00034465

		0.0003477		0.0003477		0.0003477

		0.00035075		0.00035075		0.00035075

		0.0003538		0.0003538		0.0003538

		0.00035685		0.00035685		0.00035685

		0.0003599		0.0003599		0.0003599

		0.00036295		0.00036295		0.00036295

		0.000366		0.000366		0.000366

		0.00036905		0.00036905		0.00036905

		0.0003721		0.0003721		0.0003721

		0.00037515		0.00037515		0.00037515

		0.0003782		0.0003782		0.0003782

		0.00038125		0.00038125		0.00038125

		0.0003843		0.0003843		0.0003843

		0.00038735		0.00038735		0.00038735

		0.0003904		0.0003904		0.0003904

		0.00039345		0.00039345		0.00039345

		0.0003965		0.0003965		0.0003965

		0.00039955		0.00039955		0.00039955

		0.0004026		0.0004026		0.0004026

		0.00040565		0.00040565		0.00040565

		0.0004087		0.0004087		0.0004087

		0.00041175		0.00041175		0.00041175

		0.0004148		0.0004148		0.0004148

		0.00041785		0.00041785		0.00041785

		0.0004209		0.0004209		0.0004209

		0.00042395		0.00042395		0.00042395

		0.000427		0.000427		0.000427

		0.00043005		0.00043005		0.00043005

		0.0004331		0.0004331		0.0004331

		0.00043615		0.00043615		0.00043615

		0.0004392		0.0004392		0.0004392

		0.00044225		0.00044225		0.00044225

		0.0004453		0.0004453		0.0004453

		0.00044835		0.00044835		0.00044835

		0.0004514		0.0004514		0.0004514

		0.00045445		0.00045445		0.00045445

		0.0004575		0.0004575		0.0004575

		0.00046055		0.00046055		0.00046055

		0.0004636		0.0004636		0.0004636

		0.00046665		0.00046665		0.00046665

		0.0004697		0.0004697		0.0004697

		0.00047275		0.00047275		0.00047275

		0.0004758		0.0004758		0.0004758

		0.00047885		0.00047885		0.00047885

		0.0004819		0.0004819		0.0004819

		0.00048495		0.00048495		0.00048495

		0.000488		0.000488		0.000488

		0.00049105		0.00049105		0.00049105

		0.0004941		0.0004941		0.0004941

		0.00049715		0.00049715		0.00049715

		0.0005002		0.0005002		0.0005002

		0.00050325		0.00050325		0.00050325

		0.0005063		0.0005063		0.0005063

		0.00050935		0.00050935		0.00050935

		0.0005124		0.0005124		0.0005124

		0.00051545		0.00051545		0.00051545

		0.0005185		0.0005185		0.0005185

		0.00052155		0.00052155		0.00052155

		0.0005246		0.0005246		0.0005246

		0.00052765		0.00052765		0.00052765

		0.0005307		0.0005307		0.0005307

		0.00053375		0.00053375		0.00053375

		0.0005368		0.0005368		0.0005368

		0.00053985		0.00053985		0.00053985

		0.0005429		0.0005429		0.0005429

		0.00054595		0.00054595		0.00054595

		0.000549		0.000549		0.000549

		0.00055205		0.00055205		0.00055205

		0.0005551		0.0005551		0.0005551

		0.00055815		0.00055815		0.00055815

		0.0005612		0.0005612		0.0005612

		0.00056425		0.00056425		0.00056425

		0.0005673		0.0005673		0.0005673

		0.00057035		0.00057035		0.00057035

		0.0005734		0.0005734		0.0005734

		0.00057645		0.00057645		0.00057645

		0.0005795		0.0005795		0.0005795

		0.00058255		0.00058255		0.00058255

		0.0005856		0.0005856		0.0005856

		0.00058865		0.00058865		0.00058865

		0.0005917		0.0005917		0.0005917

		0.00059475		0.00059475		0.00059475

		0.0005978		0.0005978		0.0005978

		0.00060085		0.00060085		0.00060085

		0.0006039		0.0006039		0.0006039

		0.00060695		0.00060695		0.00060695

		0.00061		0.00061		0.00061

		0.00061305		0.00061305		0.00061305

		0.0006161		0.0006161		0.0006161

		0.00061915		0.00061915		0.00061915

		0.0006222		0.0006222		0.0006222

		0.00062525		0.00062525		0.00062525



z =8 mm
d = 1220 u

q

magsqu

airy2

0.0125663706

1.0001579117

0.0001579137

0.0125657938

0.9999742852

0.0001578992

0.0125640633

0.9994235991

0.0001578557

0.0125611795

0.9985070402

0.0001577832

0.0125571429

0.9972285373

0.0001576818

0.0125519543

0.9955976721

0.0001575516

0.0125456147

0.993633678

0.0001573924

0.0125381251

0.9913703924

0.0001572046

0.012529487

0.988861895

0.000156988

0.0125197019

0.9861883768

0.0001567429

0.0125087716

0.9834615369

0.0001564694

0.0124966983

0.9808285099

0.0001561675

0.0124834839

0.9784730184

0.0001558374

0.0124691311

0.9766121838

0.0001554792

0.0124536423

0.9754873061

0.0001550932

0.0124370206

0.9753470512

0.0001546795

0.0124192688

0.9764220128

0.0001542382

0.0124003903

0.978890674

0.0001537697

0.0123803885

0.9828384704

0.000153274

0.0123592671

0.9882139387

0.0001527515

0.01233703

0.9947886368

0.0001522023

0.0123136811

1.0021301904

0.0001516267

0.0122892249

1.0095997547

0.000151025

0.0122636657

1.0163853826

0.0001503975

0.0122370083

1.0215801701

0.0001497444

0.0122092575

1.0243076661

0.000149066

0.0121804184

1.0238865483

0.0001483626

0.0121504962

1.0200127617

0.0001476346

0.0121194965

1.0129225643

0.0001468822

0.0120874248

1.0034884015

0.0001461058

0.0120542871

0.9931968011

0.0001453058

0.0120200893

0.9839692965

0.0001444825

0.0119848378

0.9778175057

0.0001436363

0.0119485389

0.9763709519

0.0001427676

0.0119111993

0.9803727159

0.0001418767

0.0118728257

0.9892869912

0.000140964

0.0118334251

1.0011813596

0.0001400299

0.0117930047

1.01301272

0.000139075

0.0117515719

1.0213475304

0.0001380994

0.0117091341

1.0233949817

0.0001371038

0.011665699

1.0180664293

0.0001360885

0.0116212746

1.0066632868

0.000135054

0.0115758689

0.9928137363

0.0001340007

0.0115294901

0.9814743898

0.0001329291

0.0114821466

0.9771682046

0.0001318397

0.011433847

0.982034911

0.0001307329

0.0113846

0.9945380116

0.0001296091

0.0113344146

1.0096064221

0.000128469

0.0112832996

1.0204927437

0.0001273129

0.0112312645

1.0218142608

0.0001261413

0.0111783185

1.0124542397

0.0001249548

0.0111244712

0.9967157165

0.0001237539

0.0110697323

0.9826934974

0.000122539

0.0110141116

0.9782090849

0.0001213107

0.0109576191

0.9862316973

0.0001200694

0.010900265

1.0025121456

0.0001188158

0.0108420595

1.0173824581

0.0001175503

0.010783013

1.0213499394

0.0001162734

0.0107231362

1.0114122623

0.0001149856

0.0106624397

0.9938112647

0.0001136876

0.0106009344

0.9805952339

0.0001123798

0.0105386312

0.9814420604

0.0001110627

0.0104755413

0.9961646628

0.000109737

0.0104116758

1.0138990258

0.000108403

0.0103470462

1.0207334254

0.0001070614

0.0102816639

1.0108078188

0.0001057126

0.0102155406

0.9919653154

0.0001043573

0.0101486879

0.9801683683

0.0001029959

0.0100811176

0.9860110021

0.0001016289

0.0100128418

1.0046098616

0.000100257

0.0099438725

1.0189257395

0.0000988806

0.0098742219

1.0151755835

0.0000975003

0.0098039021

0.9966618727

0.0000961165

0.0097329257

0.9817132031

0.0000947298

0.0096613051

0.9858067433

0.0000933408

0.0095890528

1.0049570289

0.0000919499

0.0095161814

1.0187004869

0.0000905577

0.0094427039

1.0117282534

0.0000891647

0.0093686329

0.9916283373

0.0000877713

0.0092939815

0.9815169748

0.0000863781

0.0092187626

0.9935136326

0.0000849856

0.0091429894

1.0133514236

0.0000835943

0.0090666749

1.0165498227

0.0000822046

0.0089898324

0.9988824988

0.0000808171

0.0089124753

0.9829683507

0.0000794322

0.0088346168

0.9898112771

0.0000780505

0.0087562705

1.0103846348

0.0000766723

0.0086774499

1.0165354721

0.0000752981

0.0085981684

0.9995532178

0.0000739285

0.0085184398

0.9835540823

0.0000725638

0.0084382777

0.9918278525

0.0000712045

0.0083576957

1.0122008132

0.0000698511

0.0082767078

1.0139298957

0.0000685039

0.0081953276

0.9943057347

0.0000671634

0.0081135691

0.9840323222

0.00006583

0.008031446

0.9994977008

0.0000645041

0.0079489724

1.0156098354

0.0000631862

0.0078661622

1.0057702634

0.0000618765

0.0077830294

0.9865320831

0.0000605755

0.007699588

0.9907534759

0.0000592837

0.0076158519

1.0110378297

0.0000580012

0.0075318353

1.0115510736

0.0000567285

0.0074475523

0.9914600064

0.000055466

0.0073630168

0.9874394906

0.000054214

0.007278243

1.0068223186

0.0000529728

0.007193245

1.0130687274

0.0000517428

0.0071080369

0.9943750413

0.0000505242

0.0070226327

0.987091506

0.0000493174

0.0069370466

1.0054013701

0.0000481226

0.0068512927

1.0126096835

0.0000469402

0.0067653851

0.9942822449

0.0000457704

0.0066793378

0.988219596

0.0000446136

0.0065931648

1.0068497607

0.0000434698

0.0065068803

1.0106682112

0.0000423395

0.0064204983

0.9917378402

0.0000412228

0.0063340327

0.9912640791

0.00004012

0.0062474975

1.009998231

0.0000390312

0.0061609068

1.0061267382

0.0000379568

0.0060742743

0.9887135511

0.0000368968

0.0059876139

0.9975402584

0.0000358515

0.0059009396

1.011829654

0.0000348211

0.0058142651

0.9982336259

0.0000338057

0.0057276041

0.9893120511

0.0000328054

0.0056409705

1.0062075036

0.0000318205

0.0055543777

1.0076655383

0.0000308511

0.0054678395

0.9904820109

0.0000298973

0.0053813694

0.9974055461

0.0000289591

0.0052949809

1.0106127672

0.0000280368

0.0052086874

0.9967135117

0.0000271304

0.0051225023

0.9917516063

0.00002624

0.0050364389

1.0082310807

0.0000253657

0.0049505104

1.0027852921

0.0000245076

0.0048647301

0.9903167846

0.0000236656

0.004779111

1.0040375846

0.0000228399

0.0046936661

1.0064712289

0.0000220305

0.0046084083

0.9914043889

0.0000212374

0.0045233506

1.0004398051

0.0000204607

0.0044385056

1.0079335307

0.0000197003

0.0043538861

0.9931518597

0.0000189563

0.0042695046

0.9982446346

0.0000182287

0.0041853737

1.008110365

0.0000175174

0.0041015057

0.994481801

0.0000168223

0.004017913

0.9973870022

0.0000161436

0.0039346078

1.0077601579

0.0000154811

0.0038516021

0.9950274791

0.0000148348

0.003768908

0.9976009491

0.0000142047

0.0036865374

1.0071935013

0.0000135906

0.0036045021

0.9948449991

0.0000129924

0.0035228136

0.9987028467

0.0000124102

0.0034414837

1.0063183635

0.0000118438

0.0033605238

0.994263489

0.0000112931

0.003279945

1.0005578058

0.000010758

0.0031997588

1.0047940647

0.0000102385

0.0031199761

0.993878277

0.0000097343

0.003040608

1.0028467622

0.0000092453

0.0029616652

1.0023074597

0.0000087715

0.0028831585

0.9945044718

0.0000083126

0.0028050984

1.0047851728

0.0000078686

0.0027274954

0.9990374662

0.0000074392

0.0026503598

0.9968127332

0.0000070244

0.0025737017

1.0051211422

0.0000066239

0.0024975313

0.9961323341

0.0000062377

0.0024218583

1.0005177581

0.0000058654

0.0023466926

1.0028875812

0.000005507

0.0022720438

0.9955170423

0.0000051622

0.0021979212

1.0036799742

0.0000048309

0.0021243344

0.9988844014

0.0000045128

0.0020512923

0.9982499011

0.0000042078

0.0019788041

1.0035930819

0.0000039157

0.0019068786

0.996303299

0.0000036362

0.0018355245

1.0022585034

0.0000033692

0.0017647504

0.9999631906

0.0000031143

0.0016945647

0.9980219194

0.0000028715

0.0016249757

1.0030818723

0.0000026405

0.0015559914

0.9970123114

0.0000024211

0.0014876198

1.0019149709

0.000002213

0.0014198686

0.9996588515

0.000002016

0.0013527455

0.9988460872

0.0000018299

0.0012862579

1.0021513272

0.0000016545

0.0012204131

0.9975635009

0.0000014894

0.0011552182

1.0020607717

0.0000013345

0.0010906802

0.9987762135

0.0000011896

0.0010268058

1.0002200083

0.0000010543

0.0009636017

1.0006942758

0.0000009285

0.0009010743

0.9986730811

0.0000008119

0.0008392298

1.0016057135

0.0000007043

0.0007780745

0.9984584223

0.0000006054

0.0007176142

1.0012237312

0.000000515

0.0006578547

0.9992375149

0.0000004328

0.0005988015

1.0002749943

0.0000003586

0.0005404602

1.000152385

0.0000002921

0.0004828358

0.9995380126

0.0000002331

0.0004259336

1.0006359093

0.0000001814

0.0003697584

0.9993188897

0.0000001367

0.0003143149

1.000626431

0.0000000988

0.0002596076

0.9994926928

0.0000000674

0.0002056409

1.0003612019

0.0000000423

0.0001524191

0.9997809906

0.0000000232

0.000099946

1.0001038113

0.00000001

0.0000482256

0.9999710413

0.0000000023

-0.0000027386

0.9999995703

0

-0.0000529429

0.9999859321

0.0000000028

-0.0001023843

1.0000664588

0.0000000105

-0.0001510594

0.9998517231

0.0000000228

-0.0001989654

1.0002505854

0.0000000396

-0.0002460996

0.9996353813

0.0000000606



Sheet1

		x		J1(x)		J1(x)/x		FltInt

		0.01		0.0049999375		0.4999937501		0.90000125

		0.1		0.049937526		0.4993752604		0.9001249479

		0.5		0.2422684577		0.4845369154		0.9030926169

		1		0.4400505857		0.4400505857		0.9119898829

		1.5		0.5579365079		0.3719576719		0.9256084656

		2		0.5767248079		0.2883624039		0.9423275192

		2.5		0.4970941025		0.198837641		0.9602324718

		3		0.3390589583		0.1130196528		0.9773960694

		3.5		0.1373775272		0.0392507221		0.9921498556

		4		-0.066043328		-0.016510832		1.0033021664

		4.5		-0.2310604323		-0.0513467627		1.0102693525

		5		-0.3275791386		-0.0655158277		1.0131031655

		5.5		-0.3414382162		-0.0620796757		1.0124159351

		6		-0.2766838592		-0.0461139765		1.0092227953

		6.5		-0.1538413038		-0.0236678929		1.0047335786

		7		-0.0046828257		-0.0006689751		1.000133795

		7.5		0.1352484239		0.0180331232		0.9963933754

		8		0.2346363466		0.0293295433		0.9941340913

		8.5		0.2731219636		0.0321319957		0.9935736009

		9		0.2453117866		0.0272568652		0.994548627

		9.5		0.1612644308		0.0169752032		0.9966049594

		10		0.0434727463		0.0043472746		0.9991305451

		10.5		-0.078850014		-0.0075095251		1.001501905

		11		-0.1767852988		-0.0160713908		1.0032142782

		11.5		-0.2283786205		-0.0198590105		1.0039718021

		12		-0.2234471045		-0.018620592		1.0037241184

		12.5		-0.1654838047		-0.0132387044		1.0026477409

		13		-0.0703180523		-0.0054090809		1.0010818162

		13.5		0.0380492919		0.0028184661		0.9994363068

		14		0.1333751545		0.0095267968		0.9980946406

		14.5		0.1934294635		0.013339963		0.9973320074

		15		0.2051040386		0.0136736026		0.9972652795

		15.5		0.1672131804		0.0107879471		0.9978424106

		16		0.0903971758		0.0056498235		0.9988700353

		16.5		-0.0057642136		-0.0003493463		1.0000698693

		17		-0.0976684926		-0.0057452054		1.0011490411

		17.5		-0.1634199693		-0.009338284		1.0018676568

		18		-0.1879948854		-0.0104441603		1.0020888321

		18.5		-0.16663364		-0.0090072238		1.0018014448

		19		-0.1057014312		-0.0055632332		1.0011126466

		19.5		-0.0208770703		-0.001070619		1.0002141238

		20		0.066833124		0.0033416562		0.9993316688

		20.5		0.136254688		0.0066465701		0.998670686

		21		0.1711202727		0.0081485844		0.9983702831

		21.5		0.1638520825		0.0076210271		0.9984757946

		22		0.1171777897		0.0053262632		0.9989347474

		22.5		0.0432420333		0.0019218681		0.9996156264

		23		-0.0395193217		-0.0017182314		1.0003436463

		23.5		-0.1109461432		-0.0047211125		1.0009442225

		24		-0.1540380651		-0.0064182527		1.0012836505

		24.5		-0.1589784118		-0.0064889148		1.001297783

		25		-0.1253502496		-0.00501401		1.001002802

		25.5		-0.0620485366		-0.0024332759		1.0004866552

		26		0.0150457305		0.0005786819		0.9998842636

		26.5		0.0870278074		0.0032840682		0.9993431864

		27		0.1365847244		0.0050586935		0.9989882613

		27.5		0.1521418931		0.0055324325		0.9988935135

		28		0.1305514883		0.0046625532		0.9990674894

		28.5		0.077701358		0.0027263634		0.9994547273

		29		0.0069342047		0.0002391105		0.9999521779

		29.5		-0.064304378		-0.0021798094		1.0004359619
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Sheet2

				aa		4.00E-06		m		disk radius

				L		5.00E-07		m		wavelength

				z		0.008		m		dist to screen

				k		12566370.6143592		minv		1

				A		785398163.397448		minv2

				B		0.0125663706		dimless

				C		6283.1853071796		minv

				d		0.001220		lobe width

				scale		0.00000305		m

		n		r		q		magsqu		airy2

				0.00000001		0.0125663706		1.000158		0.0001579137

		1		0.00000305		0.0125657938		0.999974		0.0001578992

		2		0.0000061		0.0125640633		0.999424		0.0001578557

		3		0.00000915		0.0125611795		0.998507		0.0001577832

		4		0.0000122		0.0125571429		0.997229		0.0001576818

		5		0.00001525		0.0125519543		0.995598		0.0001575516

		6		0.0000183		0.0125456147		0.993634		0.0001573924

		7		0.00002135		0.0125381251		0.991370		0.0001572046

		8		0.0000244		0.012529487		0.988862		0.000156988

		9		0.00002745		0.0125197019		0.986188		0.0001567429

		10		0.0000305		0.0125087716		0.983462		0.0001564694

		11		0.00003355		0.0124966983		0.980829		0.0001561675

		12		0.0000366		0.0124834839		0.978473		0.0001558374

		13		0.00003965		0.0124691311		0.976612		0.0001554792

		14		0.0000427		0.0124536423		0.975487		0.0001550932

		15		0.00004575		0.0124370206		0.975347		0.0001546795

		16		0.0000488		0.0124192688		0.976422		0.0001542382

		17		0.00005185		0.0124003903		0.978891		0.0001537697

		18		0.0000549		0.0123803885		0.982838		0.000153274

		19		0.00005795		0.0123592671		0.988214		0.0001527515

		20		0.000061		0.01233703		0.994789		0.0001522023

		21		0.00006405		0.0123136811		1.002130		0.0001516267

		22		0.0000671		0.0122892249		1.009600		0.000151025

		23		0.00007015		0.0122636657		1.016385		0.0001503975

		24		0.0000732		0.0122370083		1.021580		0.0001497444

		25		0.00007625		0.0122092575		1.024308		0.000149066

		26		0.0000793		0.0121804184		1.023887		0.0001483626

		27		0.00008235		0.0121504962		1.020013		0.0001476346

		28		0.0000854		0.0121194965		1.012923		0.0001468822

		29		0.00008845		0.0120874248		1.003488		0.0001461058

		30		0.0000915		0.0120542871		0.993197		0.0001453058

		31		0.00009455		0.0120200893		0.983969		0.0001444825

		32		0.0000976		0.0119848378		0.977818		0.0001436363

		33		0.00010065		0.0119485389		0.976371		0.0001427676

		34		0.0001037		0.0119111993		0.980373		0.0001418767

		35		0.00010675		0.0118728257		0.989287		0.000140964

		36		0.0001098		0.0118334251		1.001181		0.0001400299

		37		0.00011285		0.0117930047		1.013013		0.000139075

		38		0.0001159		0.0117515719		1.021348		0.0001380994

		39		0.00011895		0.0117091341		1.023395		0.0001371038

		40		0.000122		0.011665699		1.018066		0.0001360885

		41		0.00012505		0.0116212746		1.006663		0.000135054

		42		0.0001281		0.0115758689		0.992814		0.0001340007

		43		0.00013115		0.0115294901		0.981474		0.0001329291

		44		0.0001342		0.0114821466		0.977168		0.0001318397

		45		0.00013725		0.011433847		0.982035		0.0001307329

		46		0.0001403		0.0113846		0.994538		0.0001296091

		47		0.00014335		0.0113344146		1.009606		0.000128469

		48		0.0001464		0.0112832996		1.020493		0.0001273129

		49		0.00014945		0.0112312645		1.021814		0.0001261413

		50		0.0001525		0.0111783185		1.012454		0.0001249548

		51		0.00015555		0.0111244712		0.996716		0.0001237539

		52		0.0001586		0.0110697323		0.982693		0.000122539

		53		0.00016165		0.0110141116		0.978209		0.0001213107

		54		0.0001647		0.0109576191		0.986232		0.0001200694

		55		0.00016775		0.010900265		1.002512		0.0001188158

		56		0.0001708		0.0108420595		1.017382		0.0001175503

		57		0.00017385		0.010783013		1.021350		0.0001162734

		58		0.0001769		0.0107231362		1.011412		0.0001149856

		59		0.00017995		0.0106624397		0.993811		0.0001136876

		60		0.000183		0.0106009344		0.980595		0.0001123798

		61		0.00018605		0.0105386312		0.981442		0.0001110627

		62		0.0001891		0.0104755413		0.996165		0.000109737

		63		0.00019215		0.0104116758		1.013899		0.000108403

		64		0.0001952		0.0103470462		1.020733		0.0001070614
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		13.5		0.0380492919		0.0028184661		0.9994363068

		14		0.1333751545		0.0095267968		0.9980946406

		14.5		0.1934294635		0.013339963		0.9973320074

		15		0.2051040386		0.0136736026		0.9972652795

		15.5		0.1672131804		0.0107879471		0.9978424106

		16		0.0903971758		0.0056498235		0.9988700353

		16.5		-0.0057642136		-0.0003493463		1.0000698693

		17		-0.0976684926		-0.0057452054		1.0011490411

		17.5		-0.1634199693		-0.009338284		1.0018676568

		18		-0.1879948854		-0.0104441603		1.0020888321

		18.5		-0.16663364		-0.0090072238		1.0018014448

		19		-0.1057014312		-0.0055632332		1.0011126466

		19.5		-0.0208770703		-0.001070619		1.0002141238

		20		0.066833124		0.0033416562		0.9993316688

		20.5		0.136254688		0.0066465701		0.998670686

		21		0.1711202727		0.0081485844		0.9983702831

		21.5		0.1638520825		0.0076210271		0.9984757946

		22		0.1171777897		0.0053262632		0.9989347474

		22.5		0.0432420333		0.0019218681		0.9996156264

		23		-0.0395193217		-0.0017182314		1.0003436463

		23.5		-0.1109461432		-0.0047211125		1.0009442225

		24		-0.1540380651		-0.0064182527		1.0012836505

		24.5		-0.1589784118		-0.0064889148		1.001297783

		25		-0.1253502496		-0.00501401		1.001002802

		25.5		-0.0620485366		-0.0024332759		1.0004866552

		26		0.0150457305		0.0005786819		0.9998842636

		26.5		0.0870278074		0.0032840682		0.9993431864

		27		0.1365847244		0.0050586935		0.9989882613

		27.5		0.1521418931		0.0055324325		0.9988935135

		28		0.1305514883		0.0046625532		0.9990674894

		28.5		0.077701358		0.0027263634		0.9994547273

		29		0.0069342047		0.0002391105		0.9999521779

		29.5		-0.064304378		-0.0021798094		1.0004359619
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