Abbe Diffraction 

Animated program to help explain interference and diffraction phenomena and how the microscope image is created

File Diff15.exe is self-executing and will run with “Shockwave” (which can be downloaded from the Internet if not already present in the computer)

1. To see the whole screen, <Control F> will do it on the PC

2. Click on "Play": you should see: Welcome to the Diffraction Model

3. Move pointer to "Single Slit" and click on it

4. Click on "Play" (While it's playing, you can click on "Next Frame" and then you move step-wise)

5. Click on "Dual Slit" and move pointer to one of the three circles; they indicate d<lambda, d(lambda, d>lambda and when you click on the circle and "play" you should see 

a) 0-order only (non-diffracted light);   

b) 0+1st orders   

c) 0+1st and 2nd orders

6. To show wavelength dependency, click on red lambda symbol and "play" again. Then click on the blue lambda symbol, and while the spacing remains the same, the wavelength shortens and shows the corresponding diffraction patterns.

That's it for the diffraction model

[Go to microscope] makes most sense after having performed the diffraction experiment on the microscope

1 static image showing the illumination path (connection to diffraction patterns d>lambda

2 "L"
Play will build up the microscope image, but now it's the imaging path, showing the 2nd orders missing the objective but 0 and 1st orders making it through.

"Fill" will now show the imaging path for the periodic structure on the left side.

"R"
Same, but side reversed

"L+R"
Self-explanatory

Again, you can stop and start the animated green line by using the "next frame" command

3 Same as 2 "L", but now it includes the eyepiece and the eye to show the whole microscope path

To show the role of the condenser, go back to “1”

a) Without clicking on anything, you’ll see the illumination path for a specimen structure which allows the 0 and 1st orders to pass through the objective > the image is resolved.

b) Clicking on the upper right quadrant of the “condenser” circle, you’ll see the illumination path for a smaller specimen structure where only the 0-order is picked up by the objective (i.e. not resolved)

c) Clicking on the lower right quadrant shows the imaging path now with an option to animate. It clearly shows that the 0-order has nothing to interfere with i.e. doesn’t produce an image

d) Now click on the upper left quadrant. It shows the light source off-center (oblique illumination - similar to looking at a peripheral beam of the condenser’s aperture diaphragm). The 0-order enters the objective on the left side and the diffraction angle being the same as in b) will now allow the 1st order to enter the objective towards the right side.

e) Clicking on the lower left quadrant will now show the imaging path with the option to animate the formation of a real image.

At any time, when you want to abandon the program, just use the <Esc> key and do a file exit.  Have fun!
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