


(OBJECTIVES il i
YOUWILLBEABLETO
- — DESCRIBE QUALIWIVELY SOME EXPERIMEJ\ITS
_' MEASURING THE SPEED-OF LIGHT- . Rt

. QUANTlTATIVELY CALCUI.ATE 3 SPEED 0|= .
LIGHT USIN'G MICHELSON’S APPARATUS. ;" - *
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. SPEED OF SOUND 3% iy,
*+ T WAS KNOWN_THAT THE SPEED OF SOUND was
~ ABOUT 330 M/S.. .-’ ¥

> ONE E)SPERIMENT WAS TQPLACE AN OBSERVEB ON ¥
. HILLAAND ANOTHER ON B. | wind

°. PERSON AT A FIRES A CANNON AND DROPS FLAG,
- PERSON AT BSTARTS WATER.CLOCK, WHEN PERSON ®
‘AT:B HEARS SOUND THE WATER CLOCK IS STOPPED, ~ -~

.« THE TIME THAT IT FOOK'SOUND TO GET TO PER59N B {
COULD BE MEASURED tv=pm:
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Our old friend G.G. had the
first recorded attempt at
measuring the speed of light. B

His experiment went like this: |
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1. Stand on the top of a very tall mountain with 21 lantern.

2. Send your intern to the top of a cistant mountain with a lantern.

3. Open your lantern as a signal to your intern, after which he will open his
lantern for you to see.

4. Try to measure the time differenc:e between lantern openings and use
the eqn v = d/t to find the speed.
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A few problems...

- the digital stop watch hadn't
been invented yet, so all Galileo
had to measure time with was his
own pulse.

- light takes about 0.00007 s to
travel 2 km.

Galileo calculated the speed of light to be.
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o THE DIFFICULTX IN SHOWING THAT LIGHT HAD A

_FINITE SPEED'IS - APPARENT FROM THE ABOVE
EXAMPLE By

* NOT UNTIL DISTANCES BECOME VERY GREATJS
" ONE ABLE TO.TRULY SEE THAT lT IS SO,

_ p OLAUS ROEMER WAS AN ASTRONOMER IN

1676, HE STUDIED THE M_OON OF JUPITER . K
CALLED IOAND lTS425HORBJT | k i
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In the late 1600's, Olaus
Romer and Christiaan
Huygens used lo, a
viable moon of Jupiter,
to calculate the speed
of light.

(See pg 648)
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© o HE MADE 70 MEASUREMENTS AND FOUND THAT THE _'

_ TIME THAT 10 WOULDLAPPEAR FROM BEHIND - &
JUPITER WOULD VARY BY AS MUCH AS 145, .-,

» HE EXTRAPOLATED HIS DATA AND CONCLUDED THAT
THE MAXIMUM DIFFERENCE IN THE TIME IT TAKES TO

- TRAVEL TO EARTH WOULD BE 22 MINUTES AND THAF "
1T WAS DUE TO THE MOVEMENT OF THE EARTH AWAY .
FROM JUPITER AS IT MOVE§ AROUND THE SUN -




e THIS “LATE" T-IME WAS THE TIME IT TOOK
LIGHT TO COVER TI-IE EXTRA DISTANCE |
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'ROEMER COULDNOT CALCULATE THE SPEED OF LIGHT BECAUSE - -
THE DISTANCE FROMI THE EARTH.TO THE SUN (Re) WAS NOT - |
.KNOWN AT THIS TIME, .= "

e HUYGENS ESTIMATED THE DIAMETER OF THE EARTH S ORBIT
AROUND THE SUN AND USED ROEMER'S DATATO CALCULATE THE
* SPEED OF LIGHT, HE OBTAINED A VALUE OF 2,00 X 10 s, 3>

e THE ERROR WAS DUE TO THE ERROR IN “LATE TIME” OBSERVED
. BY ROEMER, THE ACTUAL LATE TIME IS 16 MINS*AND NOT. THE 22-

. 'MINS THAT ROEMER STATED, . . "
e ¥¥THE MQDERN VALUE FOR Tl"IE SPEED OF LIGHT IN AlR NET 00 X
1°8M/s '_ . . e . .._ . . .
- d - j y ,. d a
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o THE MOST ACCURATE .
| MEASUREMENTSWERE

-PERFORMED BY A.A., MltHELSON

IN THE PERIOD BETWEEN 1880 -
_ 1930,

* IN 1926 HE MEASURED THE TIME
 REQUIRED FOR £IGHT TO TRAVEL
. THROUGH-AN EVACUATED PIPE
THAT WAS CONSTRUCTED -- -
BETWEEN TWO MOUNTAINS 35
kM APART."
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MICHELSONSWHEEL ..;;

"o HE USED A HIGH SPEED ROTATING
OCTAGONAL MIRRDR SET UP AS FOLLOWS

*.

Mu‘l or

S 1ight Source : |
- : | T =g ’ .
S —p ——— Observer i

‘ .' - U
4 L
- ® o -

Rotating Octagonal Mirror




- LINE EVERYTHING UP WHII.E THE 8 SIDED Tk
. - -MIRROR15 STATIONARY ¢ ' -
* THE IMAGE (I.IGHT) WiLL RETURN TO TI-I'E
* SAME POSITION ON THE SCREEN IF SIDE B.
- MOVES TO EXACTLY THE SAME POSITION AS
; SIDE C WAS IN THE TIME THAT IT TAKES THE
l.IGHT TO GO TQ THE PLANE MIRRORS: AND
BACK (1/8 OF A REVOLUTION) |
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s EXA_M‘PL_E- | P,

- THE OCTAGONAL WHEEL TURNS AT 30000 RPM (FREQUENCY) AND

~ AN IMAGE IS SEEN ON THE SCREEN

. — HOW MANY TIMES DOES THE MIRROR TURNIN1s?
~— DETERMINE THE TIME REQUIRED FOR THE MIRROR TO GO. TQTALLY

s o " =, A
" 4| g SRR iy & 9 : L
e *.fgr. |
* g R R L
P S

AROUND ONCE, i X At
- CALCULA?E 11,13 TIME FOR SIDE B TO.GET TOSIDE C . ey
— 2 X dbetween MIirrors ._
(1/RPS)x (1/# of sides ) |8
THIS FORMULA MUST ‘BE MEMORIZEDI '. . -
® . » Ll
X -: ® .’; - & v




EXAMPLE

e USING THE CURRENTLY ACCEPTED VALUE FOR iy
" THE SPEED OF LIGHT, €ALCULATE HOW FAR* . .
APAR'[ THE TWO MIRRQRS WOULD NEED-TO. BE

« PLACED IF THE: OCTAGON_AL MIRROR IS ABLE TQ
. TURN AT 30 000 RPM, -

'+ HOW FAST WOULD A HEXAGONAL MIRROR
NEED T TURN IF THE STATIONARY MIRROR IS~ #3
zo 0 KM FROM Tl-IE ROTATING MIRROR? '« - .%




Use the jollowing information to answer the next question:

A 12-sided murror 1s used to calculate the speed of light. The 12-
sided mirror 1s 27 km away from the concave murror, as shown
below.

Observer

24 If the speed of light from such an apparatus 1s calculated to be
2.978 x 10° m/s, the smallest possible speed of rotation of the mirror is
a) 4.6 x 10° rpm
b) 7.7 x 10° rpm Ans:
¢) 9.1 x 10° rpm -
d) 2.8 x 10* rpm
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