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The following questions are about the Raleigh criterion for resolution.
1.
State the Rayleigh criterion for diffracted images of two sources to be just resolved. ______________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________
2. 
What is the applicable formula that reflects the Rayleigh criterion for circular apertures. ______________.  For square apertures? _______________.

3. 
Which image illustrates the Raleigh criterion? ___ Which image illustrates non-resolution? ___. Which image illustrates complete resolution? ___

4. 
List two ways to increase the resolution (decrease the angle of separation) of an optical device.










4. ________________________











     ________________________
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The following question is about human eye resolution.
5.
A car has headlights (( = 550 nm) located 0.75 m apart. What is the maximum distance they can be away and still be just resolved by the human eye (diameter of 1.8 mm)?


5. ________________
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The following questions are about radio telescope resolution.
6.
A radio telescope having a diameter of 65 m is receiving radio signals of 2.0 GHz from two stars that are 89 light years (ly) away and separated by 0.060 ly.  Can the telescope resolve the images of the two stars? Show proof.








6. ___________________
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7.
How far from the above radio telescope would an identical one need to be placed in order to resolve the same two stars. Assume the two telescopes together act as a single one having a diameter equal to their separation.








7. ___________________
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An electron microscope (EM) uses electrons which have been accelerated under a p.d. of 950 V. 

8. 
Find the wavelength that this particular EM will provide.










8. _______________
9. 
Compare the EM’s resolution with the resolution of a light microscope observing light having a wavelength of 750 nm.



9. ________________________
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The following questions are about the resolvance of diffraction gratings.
10. 
Define the resolvance of a diffraction in terms of average wavelength and difference in wavelength. _________________________________

_____________________________________________________


_____________________________________________________

 11.
Explain why the resolvance of a grating is proportional to the number of lines N it has. ____________________________________________

__________________________________________________________________________________


__________________________________________________________________________________

12.
Explain why the resolvance of a grating is proportional to the order of diffraction m. _____________

__________________________________________________________________________________


__________________________________________________________________________________


__________________________________________________________________________________
Two lines of an emission spectrum are visible, having wavelengths of 275.0 nm and 275.6 nm. A diffraction grating is illuminated with a beam of this light having a width of 0.4500 mm.

13.
What is the resolvance of this grating?




13. ________________
14.
Find the minimum number of lines under the beam needed for the resolvance of the order 2 spectrum.








14. ________________
15.
Will the order 1 spectrum be resolved? _____. Explain. _____________________________________

__________________________________________________________________________________
16.
Find the minimum number of lines per mm needed in this particular diffraction grating.











16. ________________
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A spectroscope that uses a 2.35-cm diffraction grating having 725 lines per millimeter.  Light incident on it having an average wavelength of 475 nm. 

17.
Calculate the smallest difference in wavelength that can be resolved in the fourth order.




17. _________________
18.
Find the resolvance of the grating. 





18. ________________
