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Discrepancy of Light Intensity of CFL & LED with Wavelength 
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Abstract— CFL stands for Compact Fluorescent Light 

which is known as elevated intensity discharge. LED stands 
for Light Emitting Diode. In general Diodes are made from 

semi-conductive materials. LEDs emit electromagnetic 

radiation across a small portion of the visible light spectrum. 

More lumens mean intense light, fewer lumens means not as 

much of light. There is a large scale of variation of the 

lumen capacity of CFL and LED bulbs although LED is 

more long-lasting and power efficient, environmentally 

friendly. CFLs hold toxic element, health exposure and thus 

excessive use of CFLs may some devastating on this 

ecological unit. In this article wavelengths of different light 

waves emitted from CFL and LED lights have been 

measured. 
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I. INTRODUCTION 

 
LED lamps are serving a significant role compared to CFLs. 

LEDs have much longer life and LEDs can save more power 

than CFLs. A plane diffraction grating consists of a numbers 

of parallel and equidistant lines ruled on an optically plane 

and parallel glass plate by a fine diamond point. The number 

of such ruled lines per mm is of the order of 100. If ‘a’ be 

the width of a clear space and ‘b’ be the width of a ruled 

lines, then the distance (a+b) is called grating element or 

grating constant. The two points in the consecutive clear 

spaces whose distance of separation is (a+b) are called 

corresponding points. Let a parallel beam of monochromatic 
light of wavelength λ be incident normally on a plane 

diffraction grating consisting of N slits each of width ‘a’ and 

with equal opaque space ‘b’ between two successive slits. 

According to Huygens-Fresnel principal every point of the 

incident wave front in the plane of the slits may be regarded 

as the origin of secondary spherical wavelets. The secondary 

wavelets travelling normal to the slits are brought to focus 

by a convex lens L on the screen at C. the wavelets 

travelling at an angel θ with the normal are brought to focus 

at Q. Let us calculate the intensity of light at Q. Let the 

complex light disturbance at Q due to secondary wavelets 
from O (the center of the 1st slit) be represented by Aeiωt  

where A is the amplitude and ω is the circular frequency. 

The phase difference between the waves at Q coming from 

O and from a point P at a distance x from O is given by, 

2Π/λ *PN =2Π/λ * xsinθ = lx  (where l = 2Π/λ *sinθ) 

………………..(i) 

Hence the disturbance at Q due to secondary waves 

from P will be proportional to ei(ωt- lx) . the disturbance at Q 

due to the diffracting element dx can be written as 

dy = CA dx . ei(ωt- lx) 

Where we assume the amplitude to be proportional 

to the width dx ; C is proportionality constant. 

The resultant complex disturbance at Q due to all 

the slits will be 

y =∫ 𝐶𝐴. 𝑒𝑖(𝜔𝑡−𝑙𝑥) 𝑑𝑥
+𝑎/2

−𝑎/2
 + 

∫ 𝐶𝐴. 𝑒𝑖(𝜔𝑡−𝑙𝑥) 𝑑𝑥
𝑑+𝑎/2

𝑑−𝑎/2
+………..+

∫ 𝐶𝐴. 𝑒𝑖(𝜔𝑡−𝑙𝑥) 𝑑𝑥
(𝑁−1)𝑑+𝑎/2

(𝑁−1)𝑑−𝑎/2
 

Where d= a+b is the grating element  

y = CAeiωt[e−ilx/-il]−a/2
+a/2

+ CAeiωt[e−ilx/-il]d−a/2
d+a/2

+……….+ 

CAeiωt[e−ilx/-il](N−1)d−a/2
(N−1)d+a/2

 

= CAa * sin al/2/al/ ( e−iNld-1)/(e−ild-1) *eiωt   

………………………(ii) 
The resultant intensity I at Q is obtained by 

multiplying y with its complex conjugate y*. Thus 

I =yy* = (CAa)2 sin2al/2/(al/2 ) * ( e−iNld-1)/(e−ild-1) 

*( e+iNld-1)/(e+ild-1)   

=(CAa)2 sin2al/2/(al/2 ) *(2 −  eiNld-e−iNld)/(2 − e+ild-

 e−ild) 

=(CAa)2 sin2al/2/(al/2 ) *  (2-2cos Nld )/ (2-2cos Nld) 
= I0 sin2α/α2 * sin2Nβ/sin2β …………………………..(iii) 

Where  I0 = (CAa)2 ,α= al/2 =Π/λ a sinθ    and    

β=Π/λ dsinθ= Π/λ(a+b)sinθ 

The resultant intensity thus depends on two factors 

: (i) I0 sin2α/α2 = I1 which gives the diffraction pattern of a 

single slit and  (ii) sin2Nβ/sin2β = I2 which gives the 

interference pattern of the diffracted light beams from N 

slits. 

If the slits width ‘a’ is very small and observation 

is confined to the neighbourhood of the central pattern the 

variation of the factor sin2α/α2 is small and under this 

condition the maxima will be solely controlled by the factor 
I2= sin2Nβ/sin2β. This factor is maximum when β=mΠ ; 

m=0,±1,±2,±3,……… 

or,                        (a+b)sinθ =mλ ………………..(iv) 

If θ be the angel of diffraction of n-th order primary 

maximum then, sinθ =mnλ, where m is the number of 

rulings per unit length of the grating surface. 

Hence  m = sinθ/nλ      …………………………………(i) 

And  λ = sinθ/nm      

..……………………………….(ii) 

A. Experimental set up: 

Spectrometer, sprit level, prism,  plane diffraction 

grating(600lines/mm), sodium light, light of unknown 

wavelengths ( two different companies of CFL and one LED 

bulb), Camera(NIKon L23, 10 mega pixel), Software image 

j.   At first a prism is placed on the top of the prism table and 
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it is set at the minimum deviation position with sodium 

light. Then the two CFL bulbs and the LED bulb are placed 

in front of the slit. Then the dispersed spectra coming out 
from the prism is found to be within the field of view of the 

camera. Then pictures have been taken and the intensity 

versus wavelength graphs have been plotted with help of 

IMAGE J software. 

Colour of light Mean 2θ Value of λ= sinθ/mn in mm 

Red-1 44.662° 6.33x  10-4 

Red 2 43.334° 6.15 x 10-4 

Red 3 42.333° 6.017 x 10-4 

Yellow 1 41.663° 5.92 x 10-4 

Yellow 2 41.327° 5.88 x 10-4 

Yellow 3 40.673° 5.79 x 10-4 

Green 1 38.325° 5.47 x 10-4 

Green 2 38.008° 5.42 x 10-4 

Blue 1 35.994° 5.149 x 10-4 

Blue 2 35.670° 5.104 x 10-4 

Violet 1 30.667° 4.407 x 10-4 

Violet 2 28.327° 4.078 x 10-4 

Table 1:  wavelengths of CFL (Philips- 220 V,5 W) light : 

Value of ruling is ‘m’ = 600lines/mm Order no. of bands (n) 

B. Image of diffraction grating pattern: 

 

C. Plotting of graph intensity v/s wavelength: 

 
Fig. 1: 

Colour of light Mean 2θ Value of λ= sinθ/mn in mm 

Red-1 46.330° 6.55x 10-4 

Red 2 44.326° 6.28 x 10-4 

Red 3 43.003° 6.10 x 10-4 

Yellow 1 42.002° 5.97 x 10-4 

Yellow 2 41.660° 5.92 x 10-4 

Yellow 3 41.341° 5.88 x 10-4 

Yellow 4 40.666° 5.79 x 10-4 

Yellow 5 42.002° 5.97 x 10-4 

Green 1 38.338° 5.47 x 10-4 

Green 2 37.995° 5.42x 10-4 

Blue 1 35.661° 5.10 x 10-4 

Blue 2 35.661° 5.10 x 10-4 

Violet 1 30.333° 4.36 x 10-4 

Violet 2 27.99° 4.03 x 10-4 

Table 2: Wavelengths of second CFL (HPL- 220 V, 5W) 

light: Value of ruling is ‘m’ = 600lines/mm Order no. of 

bands(n)=1 

D. Image of diffraction grating pattern: 

 

E. Plotting of graph intensity v/s wavelength 

 
Fig. 2: 

Colour of light Mean 2θ Value of λ= sinθ/mn in mm 

Red-1 45.992° 6.51x  10-4 

Red 2 42.001° 5.97 x 

Yellow 1 40.990° 5.83 * 10^-4 

Green 1 39.007° 5.56 * 10^-4 

Green 2 39.007° 5.56 * 10^-4 

Blue 33.665° 4.826 * 10^-4 

Violet 1 33.001° 4.73 * 10^-4 

Table 3:  wavelengths of LED (220V, 5W)light : Value of 

ruling is ‘m’ = 600lines/mm, Order no. of bands(n)=1 
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F. Plotting of graph intensity v/s wavelength 

 

II. CONCLUSION 

CFLs and LED are emitting wavelengths in the visible 

range. CFLs have nearly line spectra where   LEDs are 

emitting continuous spectra. Both the area of violet region 

of LED are smaller than that of the CFLs.  In the case of 

LED the intensity of violet region is lower than the rest of 

the spectrum. But for both the CFLs the intensities of violet 
lines are comparable with the rest of the spectrum. For LED 

there are no such peak lines in the violate region. But for the 

CFL there are   two distinct peaks are found in the violet 

region out of which one is well inside the  ultra violet (<400 

nm) region. So CFLs can be considered as more dangerous 

than LED. 
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