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NEW VIEWPOINTS ON THE REFRACTION
AND DISPERSION OF LIGHT

by: JUAN ALBERTO MORALES,
P. O. Box 6014,
Malaga, Spain.

1. Introduction.

The accepted theory concesiiny the velocity of colored light s
condensed in the following words of Max Boeri [11:

Ay ip well known, naus of Light of different cofoyr (frequence)
have different neis.ciive indices, n, that is, different velocities, Hence &1
folloms that th. . onvectdon coefficient has different valuesr forn each color.
But this ezther would have to fLow with a different velocitu in the bhodv,
aceoncing o color. §

First of all, we have to say that the so-called Fresnel’s partia!
convection does rot exist, according to ouwr demonstration [2} In the second place, we
shall show here how the reys of different colors move kito a wansparent medium with
exactly the same velocity, in obedience to just one, unique refrective index.

We shall consider first the case of a eay in water moving in the same
direction as a eay in air.
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§. Fditorial Comment: We cannot refrain from commenting on this slatement made by Born. The
velocily of lighl through an aether has litlle or nothing to do with the velocily of Lhe aelher
Waelt (in this conneclion). We are concerned here with a phenhmenon which 1s analogous Lo the
velocity of 8 surface wave over water, The velocity of that wave is something aparl from Lhe rate
of current fiow. The aether might be quite al rest, yel Lhe.lighl. waves move in it at whatever
velacily 1s characteristic of them.,

Gernerally, Born is a decenl reasoner, bul he seems Lo have been beluddled rval her
badly n this instance, Thal is whal relativily does for the weak minds who believe i it
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2. Ray i Water Propagated in the Same Direction as i Ak,

Consider Fig. 1. ABDE is a transparent cotiaii
source of light, of which we assume & typical wuave of langth
sends a rey which impinges perpendicularly on the wall AR, f
cerives ot the wall a wavelength g, there also moves ki e :
moes in the same direction but with a wavelength Aj. 1t C is the w'ﬁ
air, and Cy in water, by definition, the refractive index n is given by:

n=C (i

Ci

Ve also know that by definition, C = Agug. Now, observe that if each e o foont £
impinges. on the wall AB, there is another front 7 in the water which would o
that the same number of waves per second which enter into the contabws, will &
the watee, In other woeds: the frequency in the watee will be the same &4 ir aie. Only, ¢
of course, that in the water the wavelengths are shorter, namely N. Herce we cang
wete:

apve = C (2
AMve = G (3) ‘
feornr which ‘{7
R Co= g | (4}
Cy Xy

From this we deduce that the refractive index of a medium is given by the pvoporiion &
ot the wavelength in air to the wavelength in the medium, tor each radiarion,

Theeefore, if in the ray in air there are some othor o ; i
wavelengths Ap, X3, My, .. o, In the tronsiitting medium  there would be tic |
corresponding wavelengths X', A3', Ay', ..., so that

R R R -
Cr x2' x3' Ay

3. Case of a Ray which lmpinges in a Slanting Direction on the Swﬁ';1':<e wf
Medium.

Consider Fig. 2. A front (12) of the ray SO moves feom (2) to &), o
wavelength, name'y Ag, while the poirt (1) re-emits the front mic the woies, wis
wavelength Aj. This wavelet, or elemental wave, is representied by the Chvcin leve e
of radius ). Thus the new front into the water is indicated by the line {(34). Sinc
the particles of the medium placed in the surface indicated by (34} are “hie ¢l
re-emission of the waves, according to our theory and the Huygens theory, the next
feont will be distant feon. (34) a wavelength Xj. That is, the refvacted ray nh»ng OR |
will move with velocity C| = Ajvg. It has changed in direction but not in velacity, Ay
wes shown, the front (56) is the envelope of all the elemental waves genercted in (34); ;
and so torth,

Thenefope’, even if the refracted ray has the same velccity in weter that
it has when moving In the same direction as the ray in air, we conclude that, rue 1.
the phenomerion of the pe-emission of the waves by the delCleS of the transniitting
mediurn, the toemulas
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no- Wavelength in air , _ - (6)
Wave length in the water

cways applies.

Since the phenomenon observed in Fig. 2 would be re.spemed‘ for 2l
colers, with the only difference being that the angle { of refraction will be difterent,
we con state the pefractive index is a physical charecteristic of the medium and has
the same value foe «H colors.
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4. Proposed Proofs of the Proposition.

Consider Fig. 3. We make use of a source of light of determired color .
It the light is observed comirg out from the bottom of the contairer at Sy, we should
see that the frequency and the wavelength would correspond to those of the originel
source S,

With any other color whatsoever the phencmeron will be repeated. That
is, all waves of all colors will recover alter passing theough the water, their original
wavelength and frequency; and so then, theis velocity in air. Since the !lrequerncy is
the same in the waler and in air, the wavelengths must preserve the proportions of
equations (5, 4). : '
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