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CHAPTER 1

COUSTRUCTION OF A NEW FALRY PXRQT LTALOYN iTHRCKH

AND ITS APPLICATION TO LEHGTH LETROLOGY
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Exporiments on a;plicntion of interferometry for the
maasurement of longth in terma of 1ifht waves ire continually
performed in laborutories of !etrolory, 4ihe main interference
oystema are busically Fabry-Perot fringes systems in trans-
mission and at reflection using = single or compound Fabry-

Perot interforgmeter,

Investigations on ithe spectroscepic chnracteristics of
spectral sources used in length measurements, namely the halfa-
width of the smitted spoctral lines ugsed illuminating the
interferometer, are of considerable importence as the half-
width affects fringe visibility on which many nmethods of
length measurements are Based, There 1is always e dcmand for
increasing the maximum distance over which fringes have good

visibility,

In the present work experiments were carried out on
the possible use of the semi-conductor Se 1in alternstion
with the dielectric MgF, as a Pabry-Perot mirror since the
evaporation process of Se 18 much easier and takes shorter
time as compared with any other dielectric nsed in alternztion
with MgFs« Alsc selenium thin films possess a high ref-
ractive index value and a very low absorption coefficient in

the spectral region investigated. It has been found experi-
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nentrdly Wit onoov. poratel  So thig film of tricunean 2000 4
pot anhon tlo properties ol reactociptic of flelectric 'hin
f1lan whero the mleorption coefiicient iz nerrly zere and ic
of n puitadle hisfh refractive index, 1t im most cuitable for
vae 28 cne of a multi.layer costing of Pabry-Peret etnlon in

elternation with quarter wave length film of MgF, .

Chapter (I) deals with thn construction of Fabry-
terot zirrors oonsisting of three, five cnd seven alternnte
multi-layers of Se ang MgFp resching a reflectance of
£8% , 74% and 87% respectively and absorption of nearly zero,
1% and 1% respectively indiceting tho magnitude of the
increase in the reflection coefficient with increasing the

mmber of layers at A 6438 L,

Chaptexr (II) deals with the experimentnl determination
of the optical constants of an evaporated Se thin film by
the method derived by Valeev (1963)(1). It is applied here
for the first time in the visible region for Se and is based
on the measurement of the transmission coefficient of uncoated
substrate T, and cpated substrate T. Then from the variation
of Ty and T with wave lengths, the refractive index of the

substrate and the optical constants of Se are obtained,
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Se »rro fouul tc Ve in sood agreawoent with tle pullished dnta,
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new aru of precisdion 00 rpites] Litesferonetoy Yy tivelrpine
Eotl the theery wid pructice af “‘heir coletrated plane parrllel

plrte interfercmeter,

Single and “wlti-layer coatins of hich nud low ref-
ractlve index dielectric are used for enhancing the reflec-

tivity of the glass plate,

In the visible region, Pfund (1954)(5) incrensecd the
reflectivity of a glass plite to 31% by depositin: N4 film
of Zn3, By evaporcting nlterncte layerz cf cryolitse ond
T40s , Cartwright and Turner (1939)(4) oﬁtained a reflection
coefficient of 0,85. Banning (1947)(5), Duf our (1948)(6),
Xluber and Jarrett (1952)(7), and Stone (1955)(8) studied the
optical performance of multi-layers coating using ZnS and
cryolite films. Kluber and Jarrett attained the volue of
94% at X 5461 & and about 97% for nine multi-luyess pes-
pectively, while Stone obtained the value of DI = 97% for
nine multi-layers at A 5000 X, A granhicel veetor method
was desoribed by Turner (1950)(9) for deriving the refractive
index required in multi-layer reflection coating for obtaining

best achromatic condition for compound anti-reflection layers,
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nitcetn (1 crreler retiect e ol iont fer layers
of crrolite an: vl en~l of A 4 ik ihoor. i scl
woreenent with those coloewldoiel Srea ~loo 900l Tro ot chiory,

Toluansky (1;155)(11) used multi-liyer [ils of Jdterncte
high and low refrcetive index of A/4 thickness of reflec-
tivity ranging from 0.3l -0.¢7 for multiple beam interfero-
metry at reflection, Vasicek (1955)(12) solved theoretically
the problem of the reflection of lirht from glass with di-

electric films,

Korplev and Sukhenovskii (1954)(15) produced Fabry-

Perct etalon with dielectric mirrors consisiing of multi-
leyers costing of In3 and [ahlFg each layer of tliickness

A /4 , by evaporation in & high vacuun, 4 hirh reflectivity
of > 87% and higher resclution with practically no absora
ption were characteristic of seven loyers in the visible
and infra-red regions. Ciacomo (1955)(14) computed the trans-
mission of dielectric multi-lryer thin film of thickness A /4

ant applied such methold te Fabry-Perot inte-ferometer,

(
Baumeister and Stone (1956)~15) obtained a broad
region of high reflectivity exceedins 0.90 from X 4000 £ -
7200 2 which was secured with o complex 15 #&lternate multi-

layers of Zn3 and cryclite =1l of different thicknesses.
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