Lab 33 2/23/089:12 AM

LAB 33,DIFFRACTION AND INTERFERENCE

Name Period

Accordingto Huygens'principle, everypoint on a light wavefront may be considereda new sourceof light. In generalhowever all
partsof eachnew waveletare canceledby destructiveinterferenceexceptfor thosethataremovingin the samedirectionasthe original
wavefront. Thusthe whole wavefront appeardo moveasa unit.

If aseriesof wavefrontsstrike a barrierhavingtwo narrowslit openingsasshownin Figure33-1,eachopeningactsasa newsource,
andnewwaveletstravel out in phasewith eachother.In certainregionstheywill reinforceeachother, producingbright bands.In
alternateregionsthey will interfereproducingdark bands.White light, sinceit is a polychromaticsourceyields indistinct bands.

Figure 33-1

OBJECTIVE:

After completingthis experimentyou shouldbe ableto interpretdiffraction andinterferencepatternsin termsof the wave natureof
light.

PROCEDURE:
1. Diffraction:

Setup aline sourceof light in a vertical position.Hold a slit closeto your eyesothatit is orientedvertically (parallelto the line
source)andview the line sourcethroughit from a distanceof severalmeters. Acrossthelab is great(10 metersaway).Repeatusing
othersingleslits of differentwidths. Make sketche®f the bestdiffraction patternsyou observethrougha narrowslit anda wide slit.
Briefly describethe differencebetweenthe two patterns Observation.

2. Interference:

Observethe line sourceof light throughdoubleslits. Comparethe patternseenthroughpairs of slits of different spacing.Sketchon the
backyour bestpatternobservedhroughvery closely spacedslits andyour bestpatternobservedhroughthe morewidely spacedslits.

Observea single-slitpatternagainand carefully note the similarities and differences Observation.
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Examinea double-slitpatterncarefully to seeif color fringesareevident.Suggestn explanationfor any color effectsobservedPlacea
color filter in front of the white-light source Recordthe result. Observation.

Changeto anothercolor. Again recordthe result. Observation.

Selecttwo color filters from the endregionsof the spectrumyed andblue for example.andobservethe interferencepatternwith first
oneandthenthe otherin front of the line sourceof light. Describethe changes/ou observe Observation.

Coverhalf of the sourcewith theredfilter andthe otherhalf with the bluefilter. Fromthe patternyou observe gstimatethe ratio of the
wavelengthof blue light to the wavelengthof red light. Observation.

Now usethe Diffraction Gratingand makeobservations:

QUESTIONS:

1. How doesthe diffraction patternthrougha singleslit changeasa slit is madenarrower?

2. How do theinterferencepatternscomparewhenformedby two narrowslits very closelyspacedandby two narrowslits morewidely
spaced?

3. How do theinterferencepatternsof redlight andblue light comparewhenformedby the samepair of slits?

CRITIQUE:
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