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COVID-19 Precautions

»Don’t be afraid

» Be aware of the pandemic

» Use appropriate outfits if you
compelled to go out

»Try to maintain proper diet

» Do not forget to exercise
(at least one hour) regularly

» Try to follow the guidelines of WHO and Bangladesh Government

»Try to stay at home



Two-Slit Fraunhofer Diffraction Pattern

E, =A

sinfs

p

cos (wt — 8)

(1)




where @, = Tdsmﬁ ; -
sinf

= A 5 [cos(wt — B) + cos(wt — B — @,)] (3)

sinf 1
E=2A COSY COS (cut —f — —(;Jl) (4)
B 2
T
where y= 1 _ 2 dsing (3)

2 A



The intensity distribution will be of the form

cOS%y (6)

Positions of Maxima and Minima

The intensity is zero wherever

p =m, 2m, 37, ... .. (7)
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or when y=§, S (8)




The corresponding angles of diffraction will be given by the

following equations

bsind =mAd; (m=1,2,3,.....) (9)

1
and dsin9=(n+5)ﬂ; (n=0,1,2,3,.....) (10)

The interference maxima occur when

vy = 0,1, 2m, 37, ..... (11)

or dsinf =0,1,21,31..... (12)



N-Slit Fraunhofer Diffraction Pattern
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The correspondingintensity distribution will be
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Positions of Maxima and Minima

When the value of N is very large, one obtains intense
maxima at Y = mrn

dsind =mA(m=0,1,2,3,.....) 17)



The intensity is zero when

bsind =nA(n=1,2,3,.....) (18

or Ny =pm, p # N,2N,... (19)
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Missing Orders

dsind =mA(m=0,1,2,3,.....) (1)

bsind =nA(n=1,2,3,....)

Width of the Principal Maxima

dsinf,, =mi(m=0,1,2,3,.....) (23)



If ©,+A6,,, and ©,-A6, _ represent the angles of diffraction
corresponding to the first minimum on either side of the

principal maximum, then (A©,,+A6,.)/2 is known as the
angular half width of the mth order principal maximum. For a
large value of N, A©,,,=AB, which we write as AB,, . Clearly,

dsin(6,, + AG,,) = mAd + (24)

A
- N
But

sin(0,,, + AG,,,) = sin0,,cosA0,,, + cosO,,sinAg,,

=~ sinf,, + A6, cos0,, (25)
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The Diffraction Grating

The diffraction grating, a useful device for analyzing light

sources, consists of a large number of equally spaced parallel

slits. A transmission grating can be made by cutting parallel
lines on a glass plate with a precision ruling machine

15000 lines/inch

Rowland (1882) — 14438 lines/inch



The Grating Spectrum

dsinf,, =mA(m=20,1,2,3,....) (27

If we differentiate egn. (27), we obtain

A6 _m
ALl dcos6
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Resolving Power of a Grating

Resolving Power, @R =— (29)

Rayleigh criterion: Two wavelengths in a line spectrum are
resolved if the maximum in the diffraction pattern from light

with one wavelength coincides with the minimum in the
diffraction pattern from light with the other wavelength.







dsind = m(A + AA) (30)

A
dsind = mA + — (31)
N
Thus R = i = mN (32)
AL

Interference and Diffraction



Polarization of Light

Experiments on interference and diffraction have shown that
light is a form of wave motion. These effects do not tell us

about the type of motion i.e., whether the light waves are
longitudinal or transverse, or whether the vibrations are
linear , circular or torsional. The phenomenon of polarization
has helped to establish beyond doubt that light waves are
transverse waves.




Polarization of Transverse Waves
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Plane of Polarization

PLANE OF VIBRATION .










