A plane monochromatic light wave is incident on a double slit. As the slit separation
increases, what happens to the separation between the interference fringes on the screen?

We ave asked +o debermine a relotion ship between Ehe slit sepavation ond
the separoation between interference -Fringes. We con use the condition for

COV\vaucH\le in+e,v{:evencc  deinB =mA.

The vaviables we've cohsidem‘na are d, the
slit Sepava-\-iom, and 9, the diffraction ana[c.
The wuvelwﬂkh‘ A, is held constant because

‘l’hc Il'ﬁl'rt Source is not ohamsiws. The %Ues{:(om

1S asking what happens to B when d increases?

Asin D = constant
I(\'F JG"\!S +hen +his mus{: decrease

ncreases

—> H: d inoveAScS, 5 decYeaSeS. This means the in'l'er'Ferewcc 'Fvimle.s will
appear doser to the center of Lthe inkerference Pa‘H‘e.vn, So the
separah'on between the '(:V(V\%cs decveases.



Suppose Young's double-slit experiment is performed in air using red light and then the

apparatus is immersed in water. What happens to the interference pattern on the screen?

Let's look ot the condition for constructive
iV\"eVFevevnce, o.ﬁou'vz‘ J sinb = mA . This time

d remains conskant because the slit sepomkion

|
. |
JI : is not affected l:\( |oe'wv5 sulome,r%ed in water.
:
|

Now, the wwe\ena{h, A, is qoing bo be
a‘H:e.clzea becouse the \Na\le\emakh of |f¢3h{7
c}\o.vuses whewn it fvavels in different mediums.

We learned in an earlier module that the wa\!ele,m}lzh of h’ﬂht R
is A, = )‘° wheve A, is the \Na\!e{engl—h in a vacuum (ov air) and n is the
inde x o-\‘— vefvaction of Ehe medivm.

When bhe appava%us is Submer%ecl in wa{:ev) the Wave,\enal:l'\ oc the |f3ht

is shorl—,er.
A 5in B=mA
r\ﬂ
constant T & decreases when pu‘l: undevy water
His must

also decrease

—»> When the o.Ppaval:us is sul:mer%cé under water the Wa\lclewﬂjch decveases,

which causes O £o decvease. This means the interfevence -Frinqes will be

0\ osev ‘\'0%8 “’h&V.



Coherent monochromatic light of wavelength 632.8 nm passes through a pair of thin parallel
slits. The figure shows the central portion of the pattern of bright fringes viewed on a screen

140 m beyond the slits.
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\W¥hat is the distance between the two slits?

We ave %oivws o “PF“( e condition for constructive inferfevence : d sin B=m)
but we need 4o adius{: the formula +o include the linear Posih'on of the Fvimses.
ﬂ\e fovmula is “'evms of B , which is an om%ular Pos'\-l'iow.

\I\lc \N(“ use o SW\O.” O.V\%‘c Opproxima{:ion: S\ B ~ 'Eam 9 \N»\QM 6 is sSmall.

|, This skebch is nob dvawn +o scale. Ackually Hhe

Yo slib-Yo-sereen distance (R) is much, much
J] ° ' bigger thon the diskance 4o bhe Fringes (4.

|

|

Since R >> Yo | the omg\e, B is very small and

the approxima{;iovn is valid.

Looking at &he vaio.vxﬂ\& with R<adjacent and y,, = opposite to B, we can say
tan B = ?_;_ and this 1s approximate ly eq},a[ +o sin B.

d sinB=mA —>» J{mw9=mz\ — A(_H:\_):m/\
R

Now we have o fovmulo. we can use with the informakion we've given.
A= 632.€ wm

R= \.L“)m
Need 4o find d - the distance between the slits.



The A(asro.m has |abelled the distance From bhe Y™ order maximum on the lefts
to the 4™ order maximum on Hhe ri3h+ as 2.50 em. f we cub that in half| Ehe
distance from the contral bright ‘F\rimlc Lo the U™ ovder maximum is Yoo = 126 cm.
This is all we need 4 find the clit spacing.

a(_s_-i)mA —> J=mAR  wheve m=4 and Y= . 2bem
Yo

R
d: ("')(632.3 x |0.qm)(\.40m) = .8 x lo‘q m
.26 x 0™ = 0.2%] mm




