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AN INVESTIGATION OF TERRESTRIAL REFRACTION.

The history of the subject of rafraction bsars with it
considerable of an;thuit]r, although we have no knowledge of
when it first began to be mtudied;but undoubtedly from the ear-
1ieat times men were familiar with the effect that water has
upon a body as sesn in or through it.

The eaflisst record of astmoepheric refraction having been
oonsidered is that of Clemonedes, who lived about the time of
the  Emperor Augustus, He suggssted that the sun may be seen
rhile it is still a 1ittle below the horigon. He also, like .
Archimedes, was aogquainted with the fact that an object, imn
the bottam of a vessel, just invisible when viewsed et an ob-
ligue angle, may be made visible by filling the vessel with
water.

Ptolemy measured angles of incldence and refraction but
failed to discover the true law of refraction; which was dis-
covered by Snell in 1619, He statsd it thus:~ Por the same
media the ratio of the comecants of the angle of incidence and
angle of refriction retains always the same valus. A Tew years
later Descartes gave us the form we use to-day, that is, *the






law of mines." Huygens was the first tc elaborate the subject
of atmospheric refraction according to the undulatory theory
of light.

¥hen a ray of lignt passes from one traneparent medium
t; another, 1t undergoss a change of direction at the surface
of separation; so that ite course in ihe second medium meXes
an angle with its course in the first, Thie changing of direc-
tion is what is xnown as refractiion. The phenamencn can be ex—
hibited by parily immersing a stick in water in an obligus
position, when it will precent a broken appearance., The amount

of this displacement varies with daifferent medisa.

Snell's law can only be stated by reference to a geomet-—
rical figure or using the language of trigonometry. Let PO
be a ray incident at 0 on the surface of separation of two
media and let 05 be its course after refraction. The angle
POA, that is, the angle which the ray makes with the normal
AR 18 oalled the angle of incidence and SCR is known as the






angle of refraction. With 0, the vpoint where the ray passes
from one medium to the other, as a center describe a circie.
Drop perpendiculara to the normal as PA or its equal P'T and
SR. Then the law ig that thess perpendiculars will have a
constant ratio. This ratio, with respsct to a ray of light
passing from a vacuum into any mediwm, is known as the index
of refraction.

The index for ALT 18...veceeeravs...1.00085,

Pure water d&......... 1.33586.
Cromn £las8S...... vrawada 545,
DABMON . s e vnr aarnnnns 5.506,

The atmosphere may be regarded as a medium which varies
continuously according to some g:l.v;fen law, Or it may be said
to be in concentric apherical strata with the center of the
sarth for the center of the sphereé. The refractive index at
any point may be regarded as a function of the co-ordinates
of that peint. Eguating this function to a constant, we ob—
tain the squation of a surface along which the refractive in-

dex ie constent,
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