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2. cQuE es una onaa electromagneiica?

Interferencia y Difracciéon — Distinguena las ondas de las particulas

- i

Particulas a>> A a=x




m Relation of Fresnel di

FRESNEL DIFFRACTION.

Source and screen are at finite .
distances

Observation does not required
lens

The incidence wave front is
not planer .

ffraction to Fraunhofer
diffraction by a single slit

FRAUNHOFFER DIFFRACTION

Source and screen are at
infinite distances

Observation required lens

Incident wave front is a plane
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Fraunhoffer Diffraction pattern:

* Diffraction pattern due to single slit consist of a central bright
Maxima at C followed by secondary maxima and minima on

both sides
Width of central maxima is Eﬁ%ﬁfﬁ& $ light intensity (1)
: | J ;Jec. frcm I

proportional to wavelength of Ty W
II ht '! for other maxima

g : /l \\
With a narr?w S!It, width of ¥/\/\/ -v' \ /\ o
central maxima is more e B e

Diffraction pattern consist of B R l . 11 B

alternate bright and dark bands

central maxlmum

with monochromatic light.
Central maxima is white and rest are colored with white light.



FRAUNHOFFER DIFFRACTION AT A DOUBLE SLIT:

* Diagram: ;
« AB &CD are two rectangular ; Ar
* Slits parallel to each ;ﬁ Bﬁf’,.,—,—.
a & b are width of :E g,lﬁ_f_'_~ z
slit & opaque portion a
L is collecting length L DFWO 5
MN is screen v N
Working:

Let plane wave front incident on surface XY.
All secondary waves travelling parallel to OP come to focus at P

P point is central maxima
Diffraction pattern is due to
1) Interference due to waves corresponding two slit

2) Diffraction due to sec. waves from two slits indivisually



FRAUNHOFFER DIFFRACTION AT A DOUBLE SLIT:

e Secondary waves inclined
O with initial direction
If PD BM =A diffraction min.
ie. PD betn extremities of
Slit =A.
PD betn corresponding
points of upper & lower
halves =A/2

a sind, = nA

Putting n=1,2,3 etc corresponding directions of diffraction
minima can be obtained



DIFFRACTION GRATING

* Diffraction Grating: An arrangement consisting
of a large number of parallel slits of the same
width and separated by equal opaque spaces
usually made by ruling equidistant, extremely
close tine grooves with a diamond point on an
optically plane glass plate known as diffraction

grating



[PLANE DIFFRACTION GRATING ]

THEORY OF PLANE TRANSMISSION GRATING:

»Let XY be the grating surface and MN be the screen, both are
perpendicular to the plane of paper. Here AB is the slit and BC is
an opaque portion. The width of slit is ‘a’and opaque spacing
between two slits is ‘b’.




THEORY OF PLANE TRANSMISSION GRATING(contd.):

»Consider the secondary waves traveling in a direction inclined
at an angle 6 with the direction of incident light. The collecting

lens also suitably rotated such that the axis of the lens is
parallel to the direction of secondary waves.

»The secondary waves come to focus at P, .The intensityat P,
will depend on path difference between the secondary waves

originating from the corresponding points A and C of two

neighboring slits.
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tion grating 1s 2 W%rge
/1 number of narrow, closely-spaced lits
/| When thepath-length difference
2 /| hetween paths of light from

| naghhoringslitsis an integer nunhe

o ) | of wavdengths, thelight from ALL
A /| raysinteere constructively.

A=nA=dsinf

Far any other angle, the light from
every slit will interfere destructively
with the light from some other it,




Rayleigh Criterion

According to Ravleigh’s Criterion “Two points or two spectral line of equal intensity are jus
resolved by an optical instrument when central maximum of the diffraction pattern due to one
falls on the first minimum of diffraction pattern of the other.

Let us consider the intensity distribution curve of two wavelength A and A + di. If dA i
larger then the two spectral lines are easily resolvable

/\f\/zL

!
|
|
1
'
|
1
|

I

8




well resolved just resolved not resolved

Airy Disk Separation and the Rayleigh Criterion




RESOLVING POWER:

 The capacity of an optical instrument to show
separate images of very closely placed two
objects is called resolving power.

* Resolving power is defined as the reciprocal of
smallest angle subtended at the objective of
an optical instrument by two point object,
which can just be distinguished as separate



Resolving power of a diffraction grating

 The resolving power of a diffraction grating is
defined as its ability to form separate diffraction
maxima of two closely separated wave lengths.

Resolving power of diffraction grating

The R.P. of grating is defined as the, ratio of wavelength A
of any spectral line to the smallest difference in
wavelength dA, between this line and a neighboring line
such that the two lines appear just resolved, according to

Rayleigh’s criterion.

R.P. of grating =£
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R.P. OF PRISM

e S-—the source of

 L1-Collimating lens

 L2- Telescope objective

 Two wavelength A and dA are very close

* Prism is set into minimum deviation position for both
L1 —corresponds to principal maxima for A

* L2-—corresponds to principal maxima for A + dA



R.P. OF PRISM

* Face of prism limits incident beam to a rectangular section of
width “a@”.
* Applying Rayleigh’s criteria for rectangular aperture

* The position of |2 corresponds to fiﬁst minimum of |1 for A
provided figs —Aorado—- - (1)
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