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Cosmicrules and units

kilometer: toosmallunit to useit in astronomy

Astronomical unit (AU): The meandistanceof the Earth

from the Sun(original de nition)
1 AU = 149597870km = 499.005ight seconds

Light year (ly): The distancecrossedby the light during
oneyear Light speedc = 299792km/s
1ly =63240AU =9.450. 10 km

Parsec: (parallax+ second)
Parallax:distancandicator Annualparallaxof a star-

theangle,underwhichwe couldseethethe Earthorbit
from the star

Parsec: the distance,from which the big axis of the
Earthorbit canbe seenundertheangleof 1 arcsec.
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The solar system

How to measute the distances?
Today: radarand lasermeasurementwith very high
accurag
Historically: using trigonometricrelations, howvever,
we needto know one(aslong aspossible)distancean
thetriangle- (AU determinedrom the Venustransit!),
thethird Keplerlaw.

Distances:

Earth- Moon 380400km 0.003AU
Sun- Mercury 0.383AU
Sun- Venus 0.723AU
Sun- Earth 1.000AU
Sun- Mars 1.524AU
Sun- Jupiter 5.200AU
Sun- Saturn 9.539AU
Sun- Uranus 19.18AU
Sun- Pluto 39.2AU

Oort's cometcloud 3000- 135000AU



Stars and Galaxy

How to measuie the distances?

1. (annual)parallaes: thanksto the Hubbletelescope
andHipparcoswe know trigonometrigoarallaxesof
starsupto 1000ly

2. from the brightnessand luminosity (derved from
theH-R diagram)

3. from periodicvariationsof pulsatingstarse.g.Cepheids.
Thereexist anaccurateelationbetweertheir lumi-
nosity and period- the slower is the pulsation,the
higheris theluminosity.

4. from the maximumbrightnessof superneae - for
the giventype of supernwaethe maximumbright-
nessduringthe outhurstis almostconstant.

Closeststars: afew light years

Diameter of the Milk y Way:.
Huge atteneddiskcontaining 150milliards of stars:

large semi-axisof thedisk 500001y
haloradius 1000001y
distanceo the Galaxycenter 300001y



Extragalactic distances

How to measuie the distances?

1. Cepheids permitto measuralistancesipto 100000000
ly - rst usedby Hubbleto derive thedistanceof the
Andromedagalaxy (M31 - the mostdistantobject
seenwith anakedeye) andmary othergalaxies.

2. socalledredshift- thespectralinesaremoreshifted
for moredistantgalaxies(Hubblelaw).
A galaxy at a distanceof 1000000 ly hasvelocity
20 km/s (thevalueof the Hubbleconstant)
Virgo cluster(60000000ly) - velocity 1200km/s

3. Supernwoae- (of typela) upto milliard of light years



Let' stravel with light throughthe

Universe
Earth 0.00
Moon 1.2s
Sun 8 minutes20 seconds
Pluto 6.5hours
ProximaCentauri 4.3years
Sirius 8.6years
Polaris 432years
Galaxycenter 30000years

M 31 (Andromedeagalaxy) 2400000years
Virgo clusterof galaxies 60000000years
2C273quasar 2500000000years

Learningmore aboutdistancesn the universeand its
structurethe peoplemaygetmorerespecto thenature
andabird's eye view of their “big” dalily problems.



