
We are asked to determine a relationship between the slit separation and
the separation between interference fringes We can use the condition for
constructive interference dsinthetamlambda

The variables we're considering are d the

slit separation and theta the diffractionangle
Thewavelength lambda is held constant because

the light source is not changing The question
is askingwhathappens to Owhen d increases

dsintheta constant
then this must

decreasem
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increasesIfd increases thetadecreases This means the interference fringes will

appear closer to the center of the interference pattern So the

separation between the fringes decreases



Let's look at the condition for constructive
interference again dsinthetamlambda This time

d remains constant because the slit separatio
is notaffected bybeing submerged in water
Now thewavelength lambda

is goingto be
affected because thewavelength of light
changeswhen it travels in different

mediums.m
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dñWe
learned in an earliermodule that the wavelength of light in a medium

is lambdanfraclambda0n where lambda0 is the wavelength in a vacuum or air and n is the

index of refraction of the

medium.Whenthe apparatus is submerged in water thewavelength of the light
is shorter

dsinthetamlambda
decreaseswhenput underwaterconstantthismust

also

decreaseWhen
theapparatus is submerged under water thewavelength decreases

which causes theta to decrease This means the interference fringes will be
closertogether



We are goingto apply the condition for constructive interference dsinthetam

but we need to adjust the formula to include the linearposition of the fringe
Theformula is in termsof theta which is an angular

position.Wewill use a smallangle approximation sinthetaapproxtantheta when theta is

small.Thissketch is not drawn to scale Actually the

slit to screen distance R is muchmuch

bigger than the distance to the fringes ym

Since Rggym the angle theta is very small and

the approximation is
valid.m
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ñLooking
at the triangle with R adjacent and ym opposite to theta

we can say

tanthetaRym and this is approximately equal to sintheta

dsinthetamlambda dtanthetamlambda dleftfracymRrightmlambda
Now we have a formula we can use with the information we're given
lambda6328nm

R140m
Needto find d the distance between the slits



The diagram has labelled the distancefrom the 4th order maximum on the left

to the 4ᵗʰ ordermaximum on the right as 2.52 cm If we cut that in half the

distancefrom thecentral brightfringe to the 4ᵗʰ ordermaximum is ym126cm
This is all we needto find the slit

spacing.where

m4 and ym126cmdmlambdaR

ymdleft4rightleft6328times109mrightleft140mright281times104m
dleftfracymRrightmlambda

0281mm


