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XXXIL. On the Effect of the Motion of a Body upon the Velocity
with which it is traversed by Light. By M. Ilg Fizeau®,

MANY theories have been proposed with a view of aceounting
; for the phenomenon of the aberration of light accordi
to the undulatory theory. In the first instance Fresnel, a
more recently Doppler, Stokes, Challis, and several others have
published important researches on this subject ; though none of
the theories hitherto proposed appear to have received the com-
slete approval of physicists, ggltha several hypotheses which
ve been necessitated by the absence of any definite idea of the
properties of luminiferous wmther, and of its relations to ponder-
able matter, not one can be considered as established; they merely
possess different degrees of probability.
~ On the whole these hypotheses may be reduced to the follow-
ing three, having reference to the state in which the sther ought
t-ughn considered as existing in the interior of a fransparent body.
Either, first, the ether adheres or is fixed to the molecules of tlf&
body, and consequently shares all the motions of the body ; or
secondly, the wther is free and independent, and consequently
18 not carried with the body in its movements ; or, fhirdly, only
4 portion of the wther is free, the rest being fixed to the mole-
cules of the bedy and, alone, sharing its movements. :
The last hypothesis was proposed by Fresnel, in order at once
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to satisfy the conditions of the pberration jof light and of a cele-
brated experiment of Arago’s, which proved that the motion of
the earth does not affect the value of the refragtion suffered by

the light of-a star on passing through a . Although these
two phenomena may be explained with gdmirable precision b
mesans of this hypothesis, still it is far from being considered a

present as an established truth, and the r:lations between sther
and matter are still considered, by mast, as unknown. The
mechanical conception of Fresnel has been regarded by some as
too extraordinary to be admitted withou:. direct proofs; others
" consider that the observed phznomena may also be satisfied by
one of the other hypatheses ; and others, 1gain, hold that certain
consequences of the hypothesis in questicn are at variance with
iment. (

e following considgrations led me to attempt an experiment
the resalt of which promised, I thought, to throw light on the
question.

. It will be oheerved that, aecording to the firet hypathesis, the
velocity with which light traverses a hody must vary with the
motion of that body. If the motions of the body and the ray
are like-directed, the velocity of light ought to be inereased b:(
the whole velocity of the hui}r, '
- If the mther be perfectly free, the velocity of light ought not
to be altered by the motion of the body. '
* Lastly, if the bndg when moving only carries with it a portion
of the wmther, then the veloeity of light ought to be increased %
a fractional part of the veloeity of the body and not by the whole
veloeity, as in the first case, This consequence is not as evident
as the two preceding ones, though Fresnel has shown that it s
sapported by mechanical considerations of a very probable nature,;

e question then resolves itself to that of determining with
securacy the effect of the motion of a body upon the velt_rci_tlt
with which light traverses it.

- 1t ia true tﬁat the veloeity with whieh light is propagated i§
g0 immensely superior to any we are able to impart to & body,
that any change in the first velocity must in general be inappre-
ciable, ~ Nevertheless, by combining the most favourable eirs
" oumstances, it appeared to be possible to submit to a decisive
test “at least two media, air and water, to which, on accoun
of the mobility of their particles, a great velocity may be im-

We owe to Arago a method of observation, founded op the
pheenomena of interference, which is well suited to render evid
E:e smallest variation in the index of refraction of a body pﬁ
hence also the lenst change in the velacity with which thﬂhﬂ
ja traversed by light ; for, as is well known, thiw velocity ia
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vmeiﬁmportiunnl to the refracting index. Arago and Fresnel
have both shown the extraordinary sensitiveness of this method
hi{ several very delicate ohservations, such as that on the difference
of refraction between and moist air,

. A method of observation founded upon this principle ap[;lenreﬂ.
to me to be the only one capable of rendering evident any changeg
of velocity due fo motion. It consists in ngt&ining interference,
bands by means of two rays of light after thejr passage through
two parallel tubes, through which air or water can be made ta
flow with great velocity in opposite directions, The especial
ohject before me necessitated several new arrangements, which I
proceed to indicate.

. With respect to the intensity of light, formidable difficultiea
had necessarily to be encountered. The tubes, which were of
glass and 58 millims. in diameter, had to be traversed by light
along their centres, and not near their sides ; the two slits, there=
fore, bad to be placed much further apart than is ordinanly the
case, on which account the light would, in the absence of a spes
cia] contrivance, have been very feeble at the point where the
interference bands are produced, ;

, This inconvenience was made to disappear by placing a cons

vergent lens behind the two slits; the bands were then obsepved
at the point of concourse of the two rays, where the mntensity of
light was very considerable, '
" The length of the tubes being tolerably great, 1-487 metre,
it was to be feared that some difference of temperature or pras-
gure between the two tubes might give rise to a considerable
displacement of the bands, and thus completely mask the digs
placement due to motion. :

. This difficulty was avoided by causing the two rays to retun.
tpwards the tubes by means of a telescope carrying 8 mirrar at
itg focus, In this manner each ray is uhﬁgefl to traversc the two
tabes puccessively, so that the two rays baving travelled over
eéxactly the same path, but in opposite directions, any effect due
tp difference of pressure or temperature must necessarily be eli-.
minated by compensation. By means of various tests 1 assured
n'ﬂrse]t' that this compensation was complete, and that what-
gyev change in the temperature or density of the medium
might be produced in a single tube, the bands would presevve:

tly the same position. Ecmrding to this arrangement, the.
%cds had to be observed at the point of departure itself of the,
ys : golar light was admitted laterally, and was directed towarda,
he tubes by means of reflexion from a transparent mirror ; aftep,
ir double journey through the tubes, the rays returned and
versed the mirror before reaching the place of interference,
higre the bands were obseryed by means of a.graduated eye-piseq,










































