
EXPERIMENT NO. 8 

 

OBJECT:  To determine the wavelength of sodium light by   Fresnel’s Biprism 
method. 

APPARATUS: Optical bench with four uprights, a sodium lamp, Fresnel’s 
Biprism, a convex lens and micrometer eyepiece. 

DIAGRAM: 
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THEORY AND FORMULA:  

In the case of Biprism experiment the mean wavelength of light is given by 

              λ=βd/D  

Where β= fringe width 

             d=distance between the two virtual sources 

             D= distance between the slit and the eyepiece where β is measured,  

                   and distance d between the two virtual sources is given by 

                                                                 d=(d1d2)
1/2 
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where d1 = distance between the two images formed by the convex lens in first 
position. 

And d2= distance between the two images formed by the convex lens in second 
position. 

PROCEDURE:  

A. Adjustments: 

 

1. The height of the slit, biprism and the eyepiece is adjusted at the same level. 

2. The biprism upright is placed near the slit. The slit is made narrow and 
vertical. It is illuminated with sodium light. Looking through the biprism 
two images of the slit will be seen. The eye is moved sideways when one of 
the images will appear to cross the edge of the biprism from one edge to the 
other. If refracting edge of the biprism is parallel to the slit, the images as a 
whole will appear to cross the edge. Otherwise when the adjustment is 
faulty, either the top or the bottom of the image will cross the edge first. The 
Biprism is adjusted by rotating it in its own plane to effect the sudden 
transition of the full image. 

3. The eyepiece is placed near the biprism and the biprism upright is moved 
perpendicular to the biprism bed till fringes or a patch of light is visible. If 
the fringes are not seen the biprism is rotated in its cross plane with the help 
of tangential screw till fringes are obtained. 

4. If fringes are not clear reduce the fringe width slightly. 

5. The vertical cross wire is adjusted on one of the bright fringe at the center of 
the fringe system and the eyepiece is moved away from the biprism. In 
doing so, if fringes give a lateral shift, it must be removed in the following 
way:- 

       From any position, the eyepiece is moved away from the biprism and at the 
same time lateral shift is given to the biprismwith its basescrew so that the vertical 
crosswire remains on the samefringe on which it was adjusted. The eyepiece is 



now moved towards the biprism and this procedure is repeated for few times till 
the lateral shift is removed. 

B. Measurement of β: 

 

1. The eyepiece is fixed about 100 cm away from the slit. 

2. The vertical cross wire is set on one of the bright fringes and reading on 
eyepiece scale is noted. 

3. The cross wire is moved on the next bright fringe and the reading is 
noted. In this way observations are noted for about 20 fringes. 

 

C. Measurement of D: 

 

The distance between the slit and the eyepiece. 

 

D. Measurement of d: 

 

1. For this part the distance between the eyepiece and slit should be kept 
slightly more than four times the focal length of the lens. It is necessary 
the position of the slit and the biprism should not be altered.  

2. The convex lens is introduced between the biprism and eyepiece and is 
placed near to the eyepiece. The lens is moved towards the biprismtill 
two sharp images of the slit are seen. The distance d1 is measured by the 
micrometer eyepiece.  

3. The lens is moved towards the biprism till two images are again seen. 
The distance between these two images gives d2. 

4. At least two sets of observations for d1 and d2 are taken. 



OBSERVATIONS: 

1. Measurement of β: 

One main scale division = ________________________________________ 

No. of division on the circular scale =  ______________________________ 

No. of division on the vernier scale =    _____________________________ 

Least count of the circular scale = _________________________________ 

Least count of the vernier scale =__________________________________ 

Observation table for β: 

Micrometer readings (a) Micrometer readings (b) No. 
of 
fringe 

M.S. C.S. V.S. Total 
(in cm) 

No. 
of 
fringe 

M.S. C.S. V.S. Total 
(in cm) 

Separation 
for 10 
bands   
(10 β)  
(in cm) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

    11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

     

 

Mean separation for 10 bands= _________________________ 

     Mean 10 β=__________________________ 

                       β=_________________________  

 

2. Measurement of D: 

Position of the slit=________________________ 



Position of the eyepiece=___________________ 

                                    D=_____________________ 

3. Measurement of d: 

Micrometer Reading in I 
position of Lens 

Micrometer Reading in II 
position of Lens 

S. 
No. 

M.S. C.S. V.S. Total 
(in cm) 

d1    
(2-1)  
(in cm)         M.S. C.S. V.S. Total 

(in cm) 

d2    
(2-1) 
(in cm) 

1 
2 

          

 

 

CALCULATIONS: 

(i) d1 =                                        ; d2 =                                         

d= (d1 d2)
1/2 

(ii)  Mean 10 β= 

                 β= 

(iii)  D=                      ; β =                             ;d=                                    

(iv) λ= βd/D         

RESULT: 

Wavelength of Sodium light = __________________ 

Standard value of wavelength = 5893 A0 

                                        % error = _________________ 

PRECAUTIONS: 

1. The slit should be narrow and vertical as possible. 

2. All uprights should be at the same height.  



3. The lateral shift of the fringes should be removed otherwise observed fringe 
width will be small than the correct fringe width. 

4. The micrometer screw should be rotated in one direction to avoid backlash 
error.                          

5. The distance between slit and eyepiece must be greater than four times the 
focal length of the convex lens (D>4f) while measuring d. 

6. The position of the slit and biprism should not be changed through the 
experiment. 

7. Slit and biprism should be as close as possible to make β large. Also D 
should be large.  

 

 

 

 


