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Abstract — This paper describes a very exciting method of a distancex from the third grating due to the interference
finding the refractive index of liquids using a three of diffracted light from the third grating. The central qoi
transmission diffracti_on gratings. An especi_ally dgign glass is brighter than the other two points but the other two
?e” IS Usfd whose W'ﬁ”}.can be ch?nged .“S'g%alma'-'g’ht points are at equidistant from the central point as can be
rom a low power hellum-neon laser Is diffracted bya —goq, jn Fig 1. This situation confirms the perfect

transmission diffraction grating and is collimatedby a lens L i t d t f th . t The dist
of short focal length. The parallel beams of lightre received alignment and setup o € expenment. € aistance

by the second grating mounted on the first wall othe glass DPetween the walls of the glass cellis predetermined
cell and its first order diffraction is formed on the second based on the experimental liquid and this is the only
wall of the glass cell. The interference is receideon a screen drawback of this experiment. However, this drawback is
at a distancex from the third grating mounted on the second not so crucial as the distandean easily be adjusted by a
wall of the glass cell. The gratings on the glassalis are very  raijling for a particular liquid.
similar having the same grating pitch. The distance between the walls of the glass cell depends
on the angle of refractiorr of the diffracted light by the
second grating & The anglea is the angle of incidence
for the second wall of the glass cell. Finally, the refrcte
light is received on the screen. Three bright points as a
|. INTRODUCTION result of interference are received on the screen at a
o o distancex from the second wall of the glass cell which
The refractive index of liquids has been measured Rystermines the refractive index of the experimental liquid.

using various techniqued™®. These techniques requireFrom Fig 1, it can be shown that for small angle of
big laboratory spa¢@ and lot of preparatiofs”. incidence,

Keywords — Refractive Index, Liquid, Grating, Glass Cell,
Lens.

Recently some wofk'®  has been reported Oniang=sing=y/x and tam = sina = y/d 1)
developing new techniques for the measurement e Snell’s’ lawn sina = sing gives @)
refractive index of liquids. However, there is always & = g/x )

need to develop new simple and inexpensive techniqughered is the width of the glass cell ands the distance

for measuring the refractive index of liquids and teede  fom the second wall of the glass cell to the scredis T
any impurity in the liquid. In the present paper, W&hows that the refractive index can be measured just by
perform a very S|mplel 12?nd inexpensive method binowing one parameterasd is constant for a particular
modifying the procedurg'*? for measuring the refractive liquid. In deriving Eqn.3, the angle of refractianwhich

index of JigUidS using a low power He-Ne laser. Thesgeryes as the angle of incidence and the angle of refraction
method&'? have various drawbacks, one of the them i®have been assumed small so that tan/ = sinf=y/x and

using thick liquid layers and second ignoring the efléct {5, = sing = yid.
the lens glass. The present method under discussion is
based on the diffraction and interference method and

hence can detect any impurity in a liquid easily. The only
distance required in the formula (Eqgn. 3) can be measure
by using a position detector. The results obtained fiam t
current methods have been compared with standard val
and with the results obtainedby*?.

[ll. M EASUREMENTS AND RESULTS

dI'he experiment was set up on an optical bench. The
lIgijght from the laser is diffracted by a grating @nd the
racted light is collimated by a lens L. The second
grating G is now mounted on the first wall of the glass
cell. The light is diffracted by £and five light spots with
two central bright spots are observed on the second wall of

the glass cell. Now the experimental liquid is filled le t

_ The experiment was set up on an optical bench as shoylass. The refraction takes place at the first walthef
in Fig 1. The first grating Greceives light from a He-Ne 555 cell. The second wall is moved by the railinghso

laser and diffracts on to a lens L. The lens is pla¢gdea 1, bright spots are again seen on the middle of the
focal point to collimate the diffracted light by;GThe  cacond wall of the glass cell. A third grating 18 now
second grating &5is mounted on the first wall of the glassygynted on the second wall of the glass cell and three
cell. The diffracted light from &is received on the second bright points are observed on the screen at a distaase

wall of the glass cell where the third gratings & ghown in Fig 1. The refractive index is then easily
mounted. Three bright spots are observed on the screen at
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Il. PRINCIPLE AND METHOD



of different liquids are given in Table 1. If the reftiae
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it will confirm some impurity in the liquid.

Table 1. Refractive index of liquids at room temperat&€2 0.5°C

Liquid medium Refractive index using | Refractive index using | Standard value of
in hollow lens the current methods reference$!*? refractive index
Water 1.331: 1.331: 1.331!
Xylol 1.4923 1.4927 1.4927
Banzol 1.4996 1.4991 1.4991
\VA CONCLUSION [2] M. H. McCay, Semak V. V., Hopkins J. A., and BlaBa, '

A three gratings system for the measurements of
refractive index of liquids has been presented. Thél
refractive index of the liquid depends on one parameter
only as can be seen from Eqn. 3dss constant for a 4]
particular liquid. The interference distanc&om the third
grating to the screen determines the refractive index of tfe
experimental liquid. (6]

A linear scale can be drawn betweg@andx to obtain
an instant value of the refractive index of liquid. The
variation inx will help in checking the impurity in a liquid [7]
instantly. The width of the glass cell is adjusted for th%l
second liquid so that the diffraction from the secon
grating is received on the second wall of the glass cell.
Hence with this system, the refractive index of differe [9]
liquids can be obtained and if there is any impurityt,iiit i
can be checked instantly.
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Fig. 1. Three gratings system for refractive index
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