Diffraction of Light

EXPERIMENT No. 14

Object : To determine the wavelength of prominent lines of mercury by plane diffraction grating.
Apparatus required : A diffraction grating, spectrometer, mercury lamp, prism, reading lens.
Formula used :
The wavelength A of any spectral lines can be calcualted by the formula
(a+b)sin0=nh
L= (atb)sin0
n

or
where  (a+b) = grating element.

© = angle of diffraction.

n = order of the spectrum,
Adjustments :

(A) Before using the spectrometer, the following adjustments are made :

(i) The axis of the telescope and that of the collimator must intersect the principal vertical axis of rotation
of telescope.

(i1) Prism table should be levelled.

(iii) Telescope and collimator are adjusted for parallel light by Schuster’s method.

For the details of these points, see the experiment of refraction and dispersion of light.

(B) Grating should be normal to the axis of collimator :

This adjustment is shown in fig. (1). PY

(i) Collimator and telescope are arranged in a line and the image SUT
of the slit is focussed on the vertical cross wire. The reading is noted
on both the vemiers.

(i) The telescope is now rotated through 90°, -

(iii) Mount the grating on the prism table and rotate the prism
table so that the reflected iinage is seen on the vertical cross wire. Take
the reading of the verniers. .

(iv) Turn the prism table from this position through 45° or 135°.
In this position the grating is normal to the incident beam.

(C) The slit should be adjusied parallel to the lines of the

grating :

For this sciting, the slit is rotated in its own plane till the spectral
lines become very sharp and bright. Fig. (1)

Procedure for the determination of angles of diffraction :

The spectrum obtained in a grating is shown in fig. (2).

(i) Rotate the tclescope to the left side of direct image and adjust the different spectral lines (violet, green and
red) turn by turn on the vertical cross wire for 1st order. Note down the reading of both the verniers in each setting.
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(ii) Rotate the telescope further to obtain the second order
spectrum and again the spectral lines on the vertical cross wire and -
note the readings.

(iii) Now rotate the telescope to the right of the directimage and
repeat the above procedure for first order as well as for second order. ¥

(iv) Find out the diffcrence of the same kind of verneirs (V| and

the second order. The angle is the twice the angle of diffraction for
that particutar colour. Halif of it will be angle of diffraction.

. ™ . . [
(v) Find out the angles of diffraction for other colours in first Q’ang,eVlZE ROV 0&‘0‘:‘1
and second orders. OF"‘)E( 2R)
g

Observations :
No. of rulings per inch on the grating, N=.......
Least count of spectrometer <. ...... cm.
Reading of wlescope for direct image = ...
Reading of telescope after rotating it through 90° = ...
Reading of circular scale when reflected image is obtained on the cross wire = ...
Reading after rotating the prism lable through 45° or 135°= ... ~ :

Determination of angles of diffraction :

Spectrum on left side Spectrum on right side.
.Order of | Colour of | Kinds of Reading of Telescope __ Reading of Telescope 20ma-p| Meand
Spectrum | fight | vernier | oo vS., | Toul(a)| Ms. vS. | Total (®) Degrees
reading | reading | Degrees reding reading | Degrees
- o A
Violet ViV,
-~ s s g T e
First Grecen vV, .
SR — —
Red v, Vv,
jo— RN G UNRMEELS E—
Violet v, v,
; — -
Second Green vV,
‘ DY VN — . —, e
’ Rd | V,V,

] Calculations : Grating element (a + b) =2-54/N=... percm,
where N = number of rulings per inch on the grating.
The wavelength of various spectral lines in the first order {n = i) can be calculated by

A= lﬂff“ff'i’—g =(a+b)sin6

Aviolet=..... AU.
Calculate A for other spectral lincs.
Wavelength in scond order is given by
(a+b)sin@
A= T

Aviolet=...... AU,

ettt e



- diffraction, the {oilowing procedure is adepted

¢ the specral lines D, and D. onzs by «

n first order. Note dowa the readings of bath verniers for 2 and Ds.

(i1) Rowate the tefescope further to obtain the second order speemum, Adjust the crass wire on the speat

well as for second
{iv) ¥ind the

order. The zngle 1s twice
If diffracuon for £y and D- m first erder and i second order are known

(4]

order.
difference
the angle of diffracuon. Hal

: No. of rulings per inch on the graung,

2t the spectrometer = . cm.
)

escope for direct image =

rotaunyg the pasm wble tuwough 457 =

__Hnes Q) and [J5 one by one in second order. Note down the readings of both verniers for D and D-.

(i) Now rotate the telescope to the right of direct unage and repeat the above procedura for st orier

of same kind of vernters for the specaal Unes i {st order and then i the seco

ok

If of this angie will be the angle of hiffracucn. In this w

zireufar scale when reflected image 15 obtained on the cross wire =0

Table for determination of angfe of diffraction.
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Result : The dispersive power of graung in first order = ..
The thecrezesl and experimenal valies are approximately equal.

and the second order = .







