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ABSTRACT 
Light and 
development is 
synonymous and the 
look for light's 
temperament and 
speed was at the 
middle phase of 
human personality. 
Galileo initially 
attempted to gauge 
the speed of light and 
from that point for the 
following four 
hundred years the 
pursuit proceeded. In 
this pursuit the idea of 
light and its medium 
of spread brought up 
numerous issues. 
Newton's corpuscular 
hypothesis or 
Huygen's wave 
hypothesis had their 
own supporters. In 
any case, everybody 
was certain about 
escaping medium 
named ether to 
maintain the light. 
Advance in look into 
smashed the current 
conviction and offered 
ascend to another 
time in the 

comprehension of the    

 articles when 
submerged in water 
was said by Plato in 
his notable book 
"Republic' [1]. Other 
Greek logicians, for 
example, Pythagoras, 
Democritus, 
Empedocles, built up a 
few speculations 
about the idea of 
light.The most 
punctual assessment 
on the limited speed 
of light was given by 
the antiquated Greek 
rationalist 
Empedocles (490-430 
BC), as alluded by 
Aristotle (384-322BC). 
Aristotle, nonetheless, 
differ Empedocles' 
thought that light 
should set aside some 
opportunity to head 
out from Sun to Earth 
[2]. Indeed, even 
Descartes (1596-1650 
AD) additionally had 
confidence in 
Aristotle's thought 
that light ventures 
immediately. Euclid 
(300 BC), the saint of 
Alexandria, articulated 
the laws of  

universe.  
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INTRODUCTION 
2015 was proclaimed 
as the 'Worldwide 
year of Light and Light 
based Technology' by 
United Nations. Light 
interested human 
personality from the 
earliest starting point 
of the development. 
Scholars and 
masterminds 
contemplated over 
the idea of light and 
its speed since old  

time. Tackling the 
energy of light to 
utilize it in different 
ways was known to 
numerous classical 
developments. Early 
mirrors were made of 
cleaned metals. One 
example relatively in 
place, was uncovered 
from the specialists' 
quarter close to a 
pyramid (1900 BC) in 
the Nile-valley. 
Allegorical mirrors 
were utilized as a part 
of fighting as 
consuming glasses to 
influence the boats to 
set on fire. The 
acclaimed Greek 
researcher Aristotle 
was of the view that 
light ventures 
withinfinite speed. 
The obvious bowing of  
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appearance in his book 'Catoptrics' [2]. Rectilinear spread was a well established truth to the people 
of old. Euclid endeavored to clarify rectilinear spread and in addition law of reflection by expressing 
that light ventures by means of the most brief way between two focuses. Refraction was 
considered by Cleomedes (50 AD) and later by Claudius Ptolemy of Alexandria [1, 2]. The wonderful 
point is that Ptolemy's investigation was of quantitative nature. He precisely tested and arranged 
the point of rate and edge of refraction for the interface of air-water, glass-air and between glass-
water. His outcomes are in close concurrence with those got from Snell's law. Seneca (3 BC to 65 
AD) was another conspicuous Roman savant who communicated his pondered light [2]. 

After the fall of Greco-Roman domain, the focal point of grant moved to Arab world. Middle 
Eastern researchers deliberately considered crafted by Greek-Roman rationalists and deciphered 
them. It was the time when the Caliph of Iraq Abu Jafr Al-Ma'munIbn-Harunset up 'Draw ul-Hikmat' 
or the 'Place of shrewdness' in Baghdad (813 AD) and Muhammad Ibn Musa al-Khwarizmi 
embraced Arabic numerals from Hindu mathematicians and acquainted variable based math with 
the Arabic world (825 AD) [3]. Ibn-Al-Haytham (965-1039 AD) may be known as the most persuasive 
man from this period whose commitment to optics was of awesome centrality. He experienced a 
few binge of psychological maladjustment and kept from government work. It appears that, amid 
one such period when he was put under house-capture for a long time in Cairo, he built up his 
considerations on optics and composed seven volumes of books on optics [4].  
 Some of his huge remarks are about: association amongst light and vision, cerebrum is the 
focal point of vision not the eye, rectilinear spread of light, reflection and refraction, first non-
inconsequential show of 'camera obscura', and so forth. Al-Haytham's works remained the most 
noteworthy work in the field of optics till thirteenth century and was meant Latin. The Latinized 
variant of his name is Alhazen. In the late thirteenth century Roger Bacon (1215-1294) was a 
conspicuous name in this field. He initially called attention to the likelihood of utilizing focal points 
to redress vision. The new period in optical innovation began with the development of telescope by 
Hans Lippershey (1587-1619), a Dutch exhibition producer.  
 Inside a while Galileo Galilei had made his own particular variant of telescope in Italy. 
Willebrord Snell, Rene Descartes, Pierre de Fermat, Maria Grimaldi and Robert Hooke had made 
critical commitments in optics. Hooke proposed the possibility that light was a quick vibratory 
movement of the medium proliferating at a fast. This was the start of wave hypothesis. 
Furthermore, there was Isaac Newton with his corpuscular hypothesis. In the other piece of the 
Europe, a Dutch physicist and mathematician, Christian Huygens, autonomously taking a shot at 
wave hypothesis, could effectively determine the laws of refraction and reflection and clarified the 
twofold refraction in calcite, i.e., he found the possibility of polarization [2].  
 
ESTIMATING THE SPEED OF LIGHT  
 In this way light was considerations a flood of 'corpuscles' by one train and as fast vibration 
of ethereal issue by other. Regardless, everybody was settled upon the way that its speed was 
exceedingly huge. Galileo was the first to scrutinize the thought of interminable speed and 
proposed a test to quantify the speed of light. The Accademia del Cemento of Florence took 
Galileo's proposal and made first endeavor to gauge the speed of light. 
 In his trial, two people 'An' and 'B' with two secured lamps went to the highest points of two 
slopes one mile separated. Initial, 'A' revealed his light. When 'B' saw the light, he revealed his 
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lamp. The time taken by the light to navigate the way from 'A' to 'B' and afterward 'B' to 'A' was 
noted. Double the separation between the slopes when isolated at this point gave the speed of 
light. The write about the consequence of the test in 1638 told that no noticeable deferral was 
discovered [1]. In reality such unrefined trial was not in the least fit to quantify the huge speed of 
light. Its significance lied in the way that it doubted the well established thought of interminable 
speed.  
 
OLE ROEMER AND IO  
 Real estimation of speed of light was finished by Danish cosmologist Ole Roemer toward the 
finish of seventeenth century by his perceptions on the intermittent overshadowing of Io, Jupiter's 
deepest moon. 17thcentury was a period when all nations of European landmass were growing 
their exchange. The significance of route expanded in view of this reason. The pilots required better 
maps and particularly an exact method to decide the longitude. We as a whole realize that the 
contrast between times at two spots gives the longitude. Yet, the timekeepers accessible around 
then were not solid. The researchers at French regal foundation of science depended on heavenly 
undertaking which happen on everyday schedule after equivalent interim of time to fill in as a 
source of perspective for both the time at Paris and the time on board deliver. One such occasion 
obvious wherever ashore or adrift, is the overshadowing of the deepest moon of Jupiter, Io, found 
none other by Galileo in 1609. Ole Roemer was occupied with this assignment alongside others. He 
realized that the period between progressive shrouds of Io, shifted over the span of year. The most 
extreme time distinction between perceptions dismantled a half year, at a similar place on earth, 
was around 22 minutes. This postponement was confounding to the observatory men and all 
endeavors to clarify it was not in the slightest degree persuading. Roemer ascribed this deferral to 
the limited speed of light [5].  
 The time taken by Io to finish an unrest around Jupiter is 42.5 hours. So the moon should 
enter or abandon overshadow Jupiter and take after a period table arranged on 42.5 hours interim. 
In any case, finished the year the time falled further and facilitate behind the anticipated timetable. 
Inside a half year the earth rotated from a position closest to Jupiter to most remote from it and 
the time slack ended up plainly biggest, 22 minutes. Amid the following a half year the time slack 
diminished progressively, at long last wound up plainly same at the position closest to Jupiter. 
Roemer inferred that in a half year, the earth came to at an indicate, oppositely inverse its past 
position. So the additional way navigated, which was equivalent to the measurement of earth's 
circle, by the light originating from Io (really reflected Sun-light) to achieve earth was the reason of 
this slack. By watching the parallax of Mars out of sight of far off stars from two places on earth the 
separation of Mars from Earth was resolved. From this esteem and the relative separations of the 
considerable number of individuals from Solarsystem known from planetary model, the distance 
across of earth's circle was resolved to be 182,000,000 miles back then. So it was crossed in 
22minutes or 1320 seconds as indicated by Roemer's perceptions. By basic count the speed of light 
came to be 138,000miles every second.  
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Fig 1: Schematic portrayal of Roemer's clarification for time slack of Io's obscuration from 

ascertained timetable. 
 
 The significance of Roemer's estimation was that out of the blue he computed the speed 
which should be limitless and furthermore the request of greatness was right. Today we realize that 
the orbital width of earth is 186,000,000miles and overshadow time slack isn't 22 minutes, however 
16minutes and 36 seconds. With these adjustments, a similar computation yields the speed as 
186,000miles every second!  
 
Hippolyte Fizeau: earthbound estimation  
 Not every person was happy with Roemer's achievement.  
 The fundamental complaint was that it relied upon cosmic perception and set aside 
opportunity to be finished. Yet, the look for earthbound methodology proceeded for right around 
two centuries. In 1849 an affluent Frenchman, Amanda Hippolyte Fizeau accompanied an answer 
[1]. He sent a light emission from a source to a mirror M1, which mirrored the light to another 
mirror M2. The two mirrors are isolated by a separation 5.39 miles. Amongst M1 and M2 there was 
an indented wheel which could be turned at a directed speed. The toothed wheel slashed off the 
light pillar into short heartbeats. At the point when the wheel was very still, the spectator could see 
the picture of the light source through the opening between two neighboring teeth. At the point 
when the wheel was gotten under way and the speed expanded, there came a time when light 
heartbeat going through the opening came back from M2 in the nick of time for a tooth of the 
wheel to overshadow it. So the onlooker saw nothing. At the point when the wheel speed was 
expanded further, the light returned and wound up noticeably brighter and brighter until the point 
when it achieved a most extreme force. The speed of light came to be 194,000 miles for each 
second. 

 
Fig 2: Schematic outline of Fizeau's trial setup. 
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FURTHER CHANGE: JEAN FOUCAULT AND OTHERS  
 Doubters were numerous and they made unpalatable comments about the outcome. After 
thirteen years Jean Foucault attempted a to some degree enhanced variant of Fizeau's 
examination. The toothed wheel was supplanted by a pivoting mirror. The pivoting mirror turned 
the returning light emission at a slight edge. In this game plan the separation was diminished from 
more than five miles to 65 feet [1]. Foucault's trial gave the speed of light in air 185,000 miles for 
each second. He rehashed a similar try different things with another alteration. The light pillar was 
made to go through water to quantify the speed in water and it turned out to be not as much as 
that in air. An additional ten years after the fact, Marie Alfred Cornu, teacher of trial Physics at 
Ecole polytechnique in France rehashed the scored wheel try different things with some change 
and the outcome turned out to be 186,600 miles for every second [1].  
 

 
Fig 3: Scheme of Foucault's turning mirror setup. 

 
Abraham Albert Michelson: another figure once more  
 Albert Michelson, an educator in U.S Navy was tested by finding the speed of light with 
extreme exactness [1]. A fascinating occasion had just occurred in 1873 with James Clerk Maxwell 
distributed his treatise 'Power and Magnetism' [3]. In it he hypothesized the presence of 
electromagnetic wave and ascribed to it a speed regarding two key constants of nature, the 
permittivity and porousness of a medium and that turned out to be equivalent to the speed of light. 
The inquiry normally had emerged 'is light an electromagnetic wave'? Michelson in 1877, made an 
alteration of Foucault's strategy where he supplanted the sunken mirror with a plane one and a 
focal point and moved the pivoting mirror from its place. After a progression of ten investigations, 
he turned out with another figure-186,506 miles for every second. It showed up in 1879 in the 
'American diary of science'. In 1882 he came back from a vacation in Europe and drew in himself in 
his steady mission of finding the speed of light. He rehashed his examination for twenty times and 
accompanied another figure 299,853km every second, i.e. somewhat more than 186,000 miles for 
every second. For the coming forty five years it remained the most exact esteem. After that it was 
supplanted by another, controlled by none other than Michelson himself. In his long lasting quest 
for rehashing the tedious trial he had no companion. When Albert Einstein, the stalwart, asked him 
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for what valid reason he did the trial and Michelson accompanied an answer 'since it is such fun' 
[1].  

 
Fig 4: Schematic graph of Michelson's pivoting mirror set up. 

 
The luminiferous ether: Is it there  
 Amid the examination visit in Europe, Michelson ran over with numerous extraordinary 
physicists of that time. It was thought in those days that light was proliferated through ether, a 
speculative medium having lovely properties. Sir Isaac Newton, the advocate of corpuscular 
hypothesis, presented the idea of 'ether waves' and recommended that both the wave and 
corpuscular idea were expected to clarify the wonders of light. On the off chance that one said that 
there was no ether, it was considered as absurd as saying there was no water in the sea for the 
boats to coast. Michelson's psyche was dragged to this major inquiry and he began considering 
demonstrating or invalidating the presence of ether tentatively. In addition, if ether existed, 
regardless of whether it was stationary or dragged alongside the moving body was additionally an 
inquiry. Stationary ether was a favored thought since it gave a casing of reference in space to gauge 
supreme movement. Presently, Michelson thought, much the same as a mariner remaining on the 
deck of a moving boat feels twist blowing over his face, there must be a way to demonstrate the 
presence of ether wind when earth is hurrying in its circle around the sun through stationary ether.  
 
Michelson's interferometer: first light of another period  
 The main model of Michelson's interferometer was prepared in 1881 AD [1]. He had an 
exceptionally basic idea in his brain. Assume two vessel men began from a similar point on the 
waterway. One paddled first down-stream and afterward upstream to achieve the underlying point 
subsequent to intersection some separation. The second one paddled over the stream, i.e. opposite 
to the speed of the stream and returned to the underlying point subsequent to intersection a 
similar separation. Basic vector variable based math can demonstrate that these two times are 
unique. Michelson in his interferometer did likewise. He splitted a light pillar into two and sent one 
along a course and the other opposite to it. The two mirrors utilized as a part of the interferometer 
were marginally tilted to shape a wedge when looking through the spectator's telescope; straight 
edges could be seen, framed by the obstruction of two returning bars [6]. In his course of action it 
could be conceivable that one bar traversed the ether and the other along it. At the point when this 
contraption was turned by an edge 900, the part of the two pillars got exchanged. In the event that 
there was ether, there ought to be a move in borders [7].  
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Fig 5: Schematic chart of Michelson's interferometer set up. 

 
 The information were inconceivable. The ether twist, if there was any, had no impact 
whether the pillar traversed it! He distributed his outcomes in 'American diary of Science' in 
1881AD under the title 'The relative movement of the Earth and the Luminiferous Ether' and 
presumed that the speculation of stationary ether wasn't right. The outcome welcomed immense 
debate.  
 

 
Fig 6: Scheme of Michelson-Morley interferometer set up. 

 
 Michelson at that point worked together with Morley to rehash the investigation. The 
essential rule continued as before yet the mechanical assembly had experienced significant change. 
The light way was expanded by rehashed reflections by four mirrors. It was so carefully balanced 
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with the goal that it could gauge the most minor move in a solitary wavelength of light. The 
perception continued amid various time of day and night and for various bearings. All the gathered 
information were broke down and again they found that the required move requested by the 
theory of stationary ether was missing [8]. The Michelson – Morley analyze brought about a move 
of current pattern in the origination about nature of light and ether. There was a hurricane of 
happenings: Lorentz-Fitzgerald constriction speculation, revelation of electron by J.J Thompson, 
Marie and Pierre Curie's disclosure of radioactivity and the unconstrained discharge of electrons 
from radioactive materials with speeds as high as 10,000miles every second and W. Kaufman's test 
show of progress in mass of these ludicrously quick electrons; to give some examples. Albert 
Einstein at that point set forward his progressive hypothesis of Special Relativity in 1905 AD and 
totally changed our thought of room and time [4]. In his hypothesis Einstein said that the speed of 
light is steady in free space, the same every which way and for all eyewitnesses. 
 
The hunt proceeded  
 Speed of light is an essential steady of nature and presumably the most vital of all [9]. It 
goes into the change amongst electrostatic and electromagnetic units. It relates the mass of a 
molecule to its vitality by means of the commended condition  and it is utilized as a part of 
numerous connections associating other physical constants. Due to its significance, an ever 
increasing number of exact estimations of the speed of light proceeded. Michelson proceeded with 
his inquiry until his demise in 1931 AD. Other than the earthly time of flight strategy, the procedure 
of the proportion of electrostatic to electromagnetic units gave one of the early precise estimations 
of 'c'. The examination was finished by Rosa and Dorsey in 1906 AD and the outcome turned out to 
be 299,788 kilometer for each second [10]. There is another strategy that can be utilized as a part 
of estimating 'c'. We realize that the recurrence (ν) times the wavelength (λ) gives the speed of a 
wave (νλ=c).Essen utilized a microwave depression resonator of resounding frequencies 9.5 GHz, 9 
GHz and 6 GHz to quantify the recurrence and wavelength in 1947 and accompanied an esteem 
299,792 km/sec of c. In 1958 Froome utilized a moving reflector compose microwave 
interferometer working at 72 GHz [10, 11]. It was utilized to gauge the microwave wavelength as far 
as the length standard. This wavelength, rectified from orderly blunder and increased by the 
recurrence, gave the speed of electromagnetic wave. The new figure was 299,792.5 km/sec. The 
latest estimation utilized the Methane balanced out helium-neon laser. Its recurrence is more than 
1000 times higher than that of the oscillator utilized as a part of Froome's estimation [11]. 
Coordinate recurrence estimations were reached out to this range as of late (1983). The 
wavelength of this balanced out laser has been contrasted and the krypton-86 length standard [12]. 
The result of the deliberate recurrence and the wavelength yields another complete an incentive 
for the speed of light which is 299792.458km/sec.  
 
CONCLUSION  
 Numerous researchers in the course of the most recent four centuries invested a 
considerable measure of energy in estimating the speed of light with more precision. It is a major 
steady of nature. Einstein's hypothesis of exceptional relativity, which altered the idea of room and 
time and say goodbye to Galilean relativity, in view of the hypothesize that speed of light is 
invariant in all reference outlines. Electrostatic to electromagnetic unit transformation incorporates 
the speed of light. The mass vitality transformation which is vital in subatomic molecule area 
requires the speed of light. The standard of length is re-imagined. A little blunder in 'c' may cause a 
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huge mistake in the estimation of separation of stars and cosmic systems. What's more, obviously 
that with each new method, the adventure of human mind and attempt proceeds.  
 
REFERENCES  
1.  Bernard Jaffe. Michelson and the Speed of Light', Vakils, Feffer and Simons Pvt. Ltd.  
2.  E. Hecht, 'Optics', Pearson Education.  
3.  https://skullsinthestars.files.wordpress.com/2010/03/2010 _historyofoptics.ppt  
4.  http://www.ibnalhaytham.com  
5.  https://cosmology.carnegiescience.edu/course of events/1676  
6.  Jenkins and White, Fundamentals of Optics, TMH.  
7.  Robert Resnik, Introduction to Special Relativity, Wiley India.  
8.  Albert Abraham Michelson and Edward W. Morley, On the relative movement of the Earth and 

the Luminiferous Ether  
 https://www.aip.org/history/hole/Michelson/Michelson.html  
9.  Froome K, Essen L. The Velocity of Light and Radio Waves. London: Academic Press, 1969.  
10. Evenson KM, Petersen FR. Laser Frequency Measurements, the Speed of Light and the Meter,  

commitment of the National Bureau of Standards, http://tf.nist.gov/general/pdf/307.pdf  
11. Evensong KM, Day W, Wells JS, Mullena LO. Appl. Phys. Letters 1972; 20:133.  
12. Barger RL, Hall JL. Appl. Phys. Letters 1973; 22:196. 
 

 

Sandip V. Dholakia 
Assistant Professor ,  M.Sc. (Physics) 
 

 


