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TaE discovery of the aberration of light was seon followed
by an uxghnniun according o the emission theory., The effect
was attributed to a simple composition of the veloeity of light
with the velocity of the earth in its orbit. The diﬂ;yuull,im in
this apparently sufficient explanation were overlooked until
after an explanation on the undulatory theory of light was
proy his new explanation was at first almost as gimple
aa the former. But it failed to acconnt for the fact proved by
experiment that the aberration waé unchanged when observa.
tiona were made with & telescope filled with water. For if the
tangent of the angle of aberration is the ratio of the velocity
of the earth to ﬁm velocity of light, then, since the latter
velocity in water is three-fourths its velocity in a vacuum, the
aberration observed with a water telescope should be four-
thirds of ita true value.t

* This ressarch wans carrisd out with ths aid of the Hachs Fund

t 1t may be ooticed that most writers admit the sufficiency of the sxplanation
k! W the emimiou theory of light; whils in lll:‘ﬂtlmnul‘zhnon
Velocity of Tight must be ?_w'"' g g et Pt eyt
of sborration should be lees; hence, in order to noe iltn:nm.n?:":
fmust make the sheurd hypothesis that the motion of the water in the telsscops
earrion the ray of light in the opposits direction !

Au, Jour SoL—Tmmp Ssmiss, Vor. XEXIV, No, 200.—Nov,, 1887
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Odhad velikosti casovéeho rozdilu

Let V=velocity ol light.
v=velocity of the eurth in its orbit.
D=distance ub or ac, fig. 1.
T=time light occupies to pass from a to &
T =time light occupies to return from ¢ to a,, (fig. 2.)

Then T-?l_:’, T, = E.D The whole time of geing and com-

+u0
ingis T+T,=2D ), and the distance traveled in this time
L] ]
is ED;'Ei= E[.l(l + ":,), peglecting terms of the fourth order.

The length of the other path is evidently 9D/ 14 OF ta the

same degree of accuracy, 213(14}%}- The difference iz there-

P
fore Diﬁ'

the difference will be in the opposite direction, hanca'tha die-
placement of the interference [ringes should be E!DE,—.. Con-

sidering only the velocity of the earth in its orbit, this would
ba 2D 10-*, If, as was the case in the first experiment,
D=2x10* waves of yellow light, the displacement to be
expected wounld be 0*04 of the distance between the interference
fringes.

If now the whole apparatos be turned through 90°,




Vlastni provedeni interferometru

» Celkovy pohled na interferometr




Svisly rez

Moznost otacet interferometrem kolem svislé osy.




Ziskani dostatecného drahového
rozdilu

 Mnohocetné odrazy paprsku, kompenzace drahového
rozdilu na nulu pro vychodo-zapadni orientaci

interferometru &= 22
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Ziskani teoreticke krivky

» ?soustava spojena s eterem anebo s
interferometrem?

S étérem — pohyb zrcadla S interferometrem — pohyb prostredi

a

Zakon odrazu plati.
Neplati zakon odrazu! P




Vypocet — soustava spojena s
interferometrem

« Soustava 1. podle Michelsonova nakresu ( 4 =¢°)

* V ni se svetlo pohybuje podel ramen (neCarkované
rychlosti

T 22
- (.0
c,=\c ,O)
L - 0
1 c,=\-c ,O)
CH:(O,C
— 1 2=0~)
] 1 ¢ ,=\0,—c

d
* Pro soustavu spojenou s étérem je treba udelat
transformaci ¢ =¢-v , pficemz eter se pohybuje rychlosti

—

V= (Vcos a,V sin a)




Vypocet — soustava spojena s
etéerem

* Se soustavou spojenou s interferometrem
je spojena Galileiho transformaci ¢ =¢-¥

* Velikost rychlosti v teto soustave musi byt

C

uhel alfa

Z2 Cp= (CD -V cosa,=V sin a)
brl b R .
TH_ = (—CD =V cosa,=V sin a)
|l  Tento obrazek 9 .
L | plati pro nulovy = —Vcosa,c —V sin a)
:

= (— Vcosa,—c” =V sin a)

|
# |
2, _ o)
)ﬁ L z1 ¢’ Z‘CP‘Z =c =2Vc" cosa+V’
odkud ...c" =..atd.




Dalsi postup

* Vypocitat hodnoty jednotlivych rychlosti ¢ ...
c- =Vcosa’+\/c2 —V*sin® a
c” ==V cosa +\/62 —V*sin® a
=V sin@+c2 -V cos* a
CDZ—VSZ'na+\/c2 —V?cos’ a
* Pouzit je pro vyjadreni drahového rozdilu
v soustave spojené s interferometrem

L L L L 2N -V sinta
tpzip = * B 2 2 . 2 * 2 > .2 2 2
‘P CL‘ V00sa+\/c -V sina —Vcosa'+\/c -V sin®a c =V

_ L L _ L L _2L\/62—V200S20’
tpzap = * B . 2 2 2 * 2 2 > 2 2
‘H CD‘ Vsma+\/c —V cos” a —Vsina+\/c =V cos” a c -V




Vysledny drahovy rozdil — soustava
spojena s interferometrem

* Vysledek je tvaru

2L .
D=ty —trsop = e [\/02 —V?sin> @ —=~¢* =V cos® a]

* Po pouziti Taylorova rozvoje dostaneme

LV*
At =t,,,p ~thp =——cosa
cc




Vysledky vypoctu — konkretni uhly

pr =2 [1—1/1—’/2]
Pro Ghly 0,180,360 stejné ¢asové rozdily Ve =2 ¢’ | (ve
,2wvodorovném® rameni DZ1 je paprsek rychlejSi nez ve ,svislem”“ DZ2).

Pro uhly 90, 270 stejné velké Casoveé rozdily, ale s opaChym znaménkem
(ve ,svislém”“ rameni DZ2 probéhne paprsek rychleji nez ve ,vodorovném'
DZ1).

Pro uhly 45, 135, ... je rozdil asu nulovy.

1

+pfipadna kompenzace:
3 vytvofi posuv podél osy x




Michelsonovy vysledky




Michelsonovy vysledky -tabulky
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,hypotéza stacionarniho éteru je mylna“




,VY, ctény doktore Michelsone, jste
zacal tuto praci v dobé, kdy jsem
byl jesté mladiCek sotva tri stopy
vysoky. Byl jste to vy, kdo ved|
fyziky na nové cesty a vase
podivuhodna experimentalni prace
uvolnila cestu pro vyvoj teorie
relativity.Odhalil jste zradny efekt v
éterove teorii svétla, ktery v ni
tehdy byl, a stimuloval jste
myslenky H. A. Lorentze a
FitzGeralda, z nichz se vyvinula
specialni teorie relativity. Bez vasi
pomoci by tato teorie byla dnes
sotva néCim vic nez zajimavou
spekulaci; to vase overeni poprvé
postavilo teorii na realny zaklad.”

A.Einstein




Vypocet — v interferometru vitr




