Einstein's Theory of Relativity for
Dummies

Most people think it was Einstein who,
in the first decade of the twentieth
century, came up with the theory of
relativity — as if Albert was quietly
working away in his patent office in
Switzerland and, entirely on his own,
managed to come up with a completely
new theory of space and time. Actually,
it wasn't quite like that, but because the
history of science is a dreadfully tedious
subject, we will skip Albert's many
predecessors and get straight to the best
bits of the theory of relativity.

Question: Why is it called a theory of
RELATIVITY?

Because time and length are no longer
absolutes. You’ve got your digital watch
on your wrist and a metre ruler on your
desk. These seem like absolutes: a
second and a centrimetre for you must
be the same as they are for me, and the
same as they are on Alpha Centauri. But
they're not.

If | stay on my balcony while you start a
career as an astronaut flying round the
galaxy at an incredible speed (and it
would have to be pretty close to the
speed of light: 300,000km/sec), and if
you could later whiz past my balcony so
that we could somehow compare
watches and rulers, your metre ruler
would be smaller and your watch would
be going slower than mine. (Actually
that wouldn't be possible because the
human eye can't spot things moving at
that kind of speed, and spaceship
rockets do nasty things to balconies that

Teopus OTHOCUTENBLHOCTH DUHIITEHA
IS YalHUKOB

BOJIBIIMHCTBO JI0JIEH CUUTAET, UTO
MMEHHO DUHIITEHH B IEPBOM
JECATUIETHH IBAJUATOTO BEKa
IIPUIYyMal TEOPUIO OTHOCUTEIIBHOCTH.
Bbyn-to Ob1 Anp0epT, CrIOKOItHO padoTast
B maTeHTHOM O1opo B lIBeiinapuu,
BJIPYT COBEPIICHHO CaMOCTOATEIBHO
CMOT €O3/JaTh a0COJIIOTHO HOBYIO
TEOPHIO MPOCTPAHCTBA U BpeMeHu. Ha
cCaMOM JIeJI€, 3TO HE COBCEM TakK, HO U3-
3a TOr0, YTO UCTOPUSI HAYKH HEBEPOSITHO
CKYYHBIN IPEAMET, MbI IIPOITYCTUM
MHOTI'OYHCIIEHHBIX IIPEIIECTBEHHUKOB
AnpbepTa U nepeiieM K caMbIM
UHTEPECHBIM aCIIEKTaM TEOpUU
OTHOCHUTEJIbHOCTH.

Bomnpoc: [louemy 3ta Teopus
Ha3bIBACTCA TEOPUEH
OTHOCHUTEJIbBHOCTHN?

[ToTomy 4TO BpeMs U JuIMHA OOJIbIIE HE
ABJIAIOTCS. A0OCOJIFOTHBIMU BEJTMUMHAM.
[TocmoTpu Ha cBOM LIM(PPOBBIE YACHI U
JIMHENKY Ha ctosie. Kaxercs, uTo Bpems
U J17TMHA a0COJIIOTHBI: CEKYH/Ia U
CAaHTHUMETp, KaK JIJIsl MEHs, TaK U JJIsl
T€0s1, JOJHKHBI OBITh OJJMHAKOBBIMU, U
OCTaBaThCsl TAKUMH Ke U Ha Anbda
IHenTaBpa. Ho 310 HE Tak.

[IpencraBs, 4TO 5 CTOIO Ha OaJKOHE, a
ThI, PEIINB CAENATh KAPbEPY
KOCMOHABTA, JIETACUIb IO TAJIAKTUKE HA
HEBEPOSITHOM CKOPOCTH (KOTOpast
paBHsJIACh ObI MPUMEPHO CKOPOCTH
ceera — 300, 000 kM B cekyHy). Tak
BOT, €CJIM OBl ThI IPOHECCS CO CBUCTOM
MHMMO MOET0 0ajJKOHAa, U MBI CMOTJIM OBI
KaKUM-TO 00pa30oM CPaBHUThH HAIIIN
4achl ¥ JIUHEIKY, TO TBOS JIMHEWKa Obliia
OBl MEHBIIIE, YeM MOSI, @ TBOH YaChI IILJTU
Ob1 MeuTeHHeH, yeM mou. (Ha camom
JIeJ1e, IPOBECTU TAKOW DKCIIEPUMEHT




are only a few metres away. But if it
were practically possible, it would be
fun.)

While you're out in space travelling at
some unbelievable speed nothing seems
to you to have changed. It’s only if you
have a chance to compare measurements
of time and length with those back home
that you see that something odd has
happened.

Q: All the introductions to Einstein talk
about the twin paradox. What's that?
One 25 year old twin stays on earth
while the other, fresh out of astronaut
school, sets off on a space voyage
travelling at 90% of the speed of light.
After 10 years in space, with her
mission accomplished, she turns round
and heads back to earth. By the time she
lands she knows from her on-board
clock that 20 years have passed. She is
now 45 years old. Fortunately, her study
of relativity has prepared her for the
shock when she sees her twin sister,
who is now 71 years old.

Conclusion: Space travel, when it is
really, really fast, is also time travel:
you travel into the future without getting
that much older yourself.

So is everything relative?

Not exactly. Actually, the idea of time
and length being relative to our speed
was proposed first as a way of
explaining an observation that puzzled

ObLJIO OBl HEBO3MOKHO, TaK KaK Ijia3 He
MOKET Pa3InYUTh MPEIMETHI,
JBIDKYIIMECS Ha Takou ckopocTH. Ja u
KOCMUYECKHE PaKeThl HE 0C000
LEPEMOHSITCS ¢ OaTKOHAMU,
HaXOJIALIUMUCS B HECKOJIKMX METpax
ot Hux. Ho eciu OBl IpakTUYECKU ITO
OBLIIO BO3MOKHO, MBI OBI
TIOBECEITUITHC).

Korna Tel Ha HEHMOBEPHOU CKOPOCTHU
JIETUIIH B KOCMOCE, Te0e Ka)KeTCs, 9TO
HUYETO HEe MeHseTcs. BOT Tonbko ecinu
OBl y T€Os1 ObLJIa BO3MOKHOCTh CPAaBHHUTh
U3MEPEHUs BPEMEHH U JITTUHHBI C TEMH,
YTO ThI JIeJIaJ IoMa, Thl ObI TTOHSUI, YTO
CIIyYHJIOCh YTO-TO CTPaHHOE.

B: Bo Bcex npeaucinoBusix K TEOpUH
OWHIITEITHA PacCKa3bIBAETCS PO
napanokc binzuenos. Uto 310 Takoe?
[IpencraBsp, 4TO OAHA AEBYILKA, KOTOPON
25 ;et, ocTaercs Ha 3eMJie, B TO BpeMs
KaK €€ cecTpa-0JM3Hel, BbIITYCKHUIA
IIKOJIbl KOCMOHABTHKH, OTIIPABIISETCS B
KOCMUYECKOE MyTEIIECTBHUE, IBUTASICh
co ckopocThio cocrapisromieid 90% ot
ckopoctu cBeta. [Iposens 10 net B
KOCMOCE M 3aBEpPLIUB CBOIO MUCCHIO,
OHa Bo3Bpaiaercs Ha 3emito. K
MOMEHTY MPU3EMJICHUS OHA 3HAET, YTO
corjacHO OOPTOBBIM Hacam mpornuio 20
net. Teneps el 45. K cuacTeio, TO, 4TO
OHa HU3yvasa TEOPUI0 OTHOCUTEIbHOCTH,
MOATOTOBHIIO €€ K IIOKY OT BCTPEUH CO
CBOEH CecTpor-0JIM3HEIIOM, KOTOPOU
ceryac 71.

BriBoa: CBEpXCKOPOCTHBIE
KOCMHYECKUE IMyTEIIeCTBUS MOYKHO
TaKXe Ha3BaTh MyTELIECTBUSIMU BO
BPEMEHHU: Thl IEPEMENIACIILCS B
Oyayuiee, He cTapesi. Tak HeyXenu Bce
OTHOCHUTEIBHO?

He coBceM. Ha camoM nene, uaes, 4to
BpEMsI U JJIMHA OTHOCUTEJIbHBI
CKOPOCTH, BIIEPBbIE ObLIa MPEJIIOKEHA




everyone.

Some people in the nineteenth century
devised a very sensitive piece of
apparatus to measure the speed of light
as we on earth rotate in space. The idea
behind the experiment is easier to grasp
if we think of spacecraft and the tiny
particles of light called photons. If you
were accelerating away from the sun
wearing special goggles that enabled
you to see individual photons, as you
approached 300,000km/sec you would
expect to see photons moving ever more
slowly past the side window of the
spacecraft. And common sense would
say if you put your foot on the gas a bit
more, you should overtake the photons
and leave them crawling along behind
as your spacecraft exceeds the speed of
light.

What the scientists discovered, to
everyone's surprise, was that if you
move faster, light doesn't whiz past your
window more slowly. It always whizzes
past at the same speed. (In other words,
the photons always win — nothing
travels faster than light.)

[...].

http://fullspate.digitalcounterrevolution.
co.uk/english-articles-
advanced/relativity.html

KaK MyTh K OOBSICHEHHUIO TOTO, YTO
03a7]a4MJI0 BCEX.

B 19 Beke O6b11 H300peTEeH OYEHD
YYBCTBUTEJIbHBIA MEXaHU3M JIJIsI
U3MEPEHUsI CKOPOCTH CBETa BO BpeMsi
TOTO, KaK Mbl Ha 3emJie BpalaeMcs B
kocMmoce. Uaetro, crosmryro 3a
AKCIIEPUMEHTOM, OYJET JIerde MOHSATD,
€CJIM MBI TIPEICTABUM KOCMUYECKUAN
KOpaOJIb ¥ KPOIIEUHBIE YaCTUIIBI CBETA,
HasbiBaeMble (hoToHamu. Eciu ObI THI ¢
OOJIBIIION CKOPOCTBIO YJIAJISIICSA OT
ConHila, HaJIeB OYKH, KOTOpbIE ObI
MO3BOJISUTH Pa3risieTh GOTOHBI O
OTJIEJILHOCTH, TO, KOTJIa OBl ThI IOCTUT
ckopoctr 300, 000 km\cek, ThI ObI
YBUJIEN, YTO (POTOHBI MEIJICHHEH
nepeMenIaroTcsl 32 O0KOBBIM OKHOM
KOCMUYECKOT0 Kopaoiisd. 3apaBbiii
CMBICJI CKa3aj Obl, YTO SCIIH OBI ThI
MOTHAKAJT HEMHOTO TIEIaJTb Ta3a, ThI ObI
o0orHan (OTOHBI, U OHU OBl OCTAIIUCH
103aJ11, B TO BpeMs Kak TBOH KopabJiib
MPEBBICHII ObI CKOPOCTH CBETA.

K BceoOriemy yauBiIeHUIO, yUCHbIE
BBISICHUJIN, YTO €CJIA Thl HAUWHACIIIb
JIBUTAThCS OBICTpEE, CBET 32 OKHOM HE
3ameuisieT cBoi xoa. OH Bceraa
MIPOHOCUTCS MUMO C OJIMHAKOBOM
CKOpOCTBIO. ([IpyrumMu ciioBamu,

(G OTOHBI BCer/ia Mooek1at0T, HUUEro He
nepemeniaercst ObICTpee, YEM CBET).

[...].
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