From “Text Book of General Physics,” by Joseph Sweetman Ames (1904) page 568

Method of Bradley.—Another method by which the velocity of light could be
determined was discovered by Bradley, the great English astronomer, in 1727. He had observed
that if a fixed star was observed through a telescope, this instrument had to be pointed in slightly
different directions at different times of the year; so that, if the image of the star were kept on the
cross hairs of the telescope during the whole year, the A
instrument had to be kept in continual motion in such a :
manner that its end described a small curve. The |
explanation given by Bradley was extremely simple. !
Consider a long tube closed at its two ends by caps in i
which there are two openings directly opposite each i
other. A particle entering at one opening, with a motion +

parallel to the axis of the tube, will escape through the
opening at the other end, if the tube is at rest. But, if the
tube is moving at right angles to its length, the opening in
the opposite end from the one at which the particle enters
must be displaced in a direction opposite to the motion of
the tube if the particle is to escape. The line of motion of
the particle, with reference to the tube, makes an angle
with the axis of the tube whose tangent equals the ratio of
the velocity of the tube to that of the particle; for, FIG. 296.— Diagram repre-
referring to the cut, if V; is the velocity of the tube and V, senting stellar aberration.
that of the particle, and if t is the time taken for the

particle to pass through the tube, CB =Vt and AB =V,t; so (BAC)= % = % Similarly, if

2
we consider light from a fixed star entering a telescope, if the instrument is at rest, the light will
emerge directly from its farther end; but, if the telescope is moving at right angles to the
direction from which the light is coming, it must be inclined forward in order to see the star, and
the reason for this, according to Bradley, is because the “path of the light” is along the line AC.
The angle through which the telescope has to be turned when it is pointed approximately
perpendicular to the path of the earth in its orbit, is called the “constant of aberration.” (Its value
according to recent astronomical observations is slightly less than 20.5 sec. of arc.) If this angle
is determined by observations of the fixed stars, the velocity of light may be calculated,
assuming that in the above formula V; is the velocity of the earth in its orbit and V; that of light,
because the velocity of the earth in its orbit is known. The value thus deduced is 2.982 x 10"
cm. per second.

This explanation of stellar aberration is insufficient to account for all the facts. In the
above formula V, would be the velocity of light ingde the telescope therefore, if the telescope
tube is filled with water, V, is diminished in the ratio of the index of refraction of water to air,
and so the aberration angle should be increased. This experiment was actually performed by Sir
George Airy; and no change in the angle was observed. When we consider light as due to waves
in the ether, and if we assume that the ether as a medium does not move as the earth travels
through it in its orbital motion, the same formula, as given above, may be deduced for the
aberration angle, only in it V; is the velodty of light in the pure ether, not when it is inside

matter.



