ASTRONOMY UNIT

\ -MEASURING THE COSMOS —

_ Astronomers use special units to measure the vast distances
-+ and enormous sizes in space. Here are some of the most . "
o important astronomical units. |
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ASTRONOMICAL UNIT LIGHT-YEAR | PARSEC SOLAR RADIUS | SOLAR MASS
(AU) (ly) | (pc) | (Re) (Mo)
The average distance from The distance light travels The distance at which The radius of the Sun. The mass of the Sun.
the Earth to the Sun. in one year in avacuum. | | 1 AU subtends an angle
' of 1 arcsecond.
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1 AU = 149,597,870.7 km ‘ 1ly =9.4607 x 102 km | | | | 1 pc = 3.0857 x 10" km | TR = 695,700 km -
2 : | 1 Mg = 1.9885 x 10°" kg
= 8.317 light-minutes ) = 63,241 AU = 3.262 ly = 0.00465 AU
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| USED TO MEASURE USED TO MEASURE USED TO MEASURE USED TO MEASURE USED TO MEASURE
Distances within our solar system Distances to stars and Stellar distances using Sizes of stars. | Masses of stars, planets,
(planets, asteroids, comets). galaxies. parallax. and other objects.
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12,742 km 1 R@ 1 ALI 4.24 ly 26,000 ly 2.54 million ly
(diameter) 695,700 km 149,597,870.7 km (1.30 pc) (~ 8,000 pc) (= 780,000 pc)
FROM SMALL TO COSMIC T
°
km Al ly pc kpc MIly
Planets - Solar System Stars Star Clusters Galaxies Universe
Moons (1-100 AU) (1-1,000 ly) (1-10,000 pc) [1 -1,000 kpc) (= 1 million ly}
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UNIT RELATIONSHIPS ( HOW PARSEC WORKS REAL-WORLD EHAMF‘LES
* Tly = 9.4607 x 10" km If you observe a star from Earth, then *ﬁ Star s Jupiter orbits the Sun at
« 1pc =3.0857 x 10" km = 3.262 ly observe it again 6 months later from /1) = ~ 5.2 AU
* 1AU = 1.495978707 = 10° km Eeiopposeisicolol B sibt / l \ > The nearest star I[Pruxima_Centauri}
. 1pc = 206,265 AU the stan appears toshift slightly. -~ 7. . \ & s & 4,04 [ighitoyears awa
1 :I K = 1‘::11 - against background stars. / \ _ el L e i
« 1ly =63, _ / K & - The Milky Way is about
¢ 1R = 0.00465 AU That tiny angle (parallax) tells us ¢ 5 ﬁ 100.00 ﬂyligh:—a_.rears Ll
) B - the distance. 1AV e - '
UL = st es el ﬁ ) g @ 4. Andromeda Galaxy is = 2.54 million
- MESE Uf Eﬂrth = 3aﬂ03 x JlDEd kg E-';]rth Eal"th ‘:_’ 3 light.years frﬂm us
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& T VISUALIZING THE COSMIC SCALE T ==
MOON EARTH SUN MARS ORBIT KUIPER BELT OORT CLOUD MEAREST STAR MILKY WAY ANDROMEDA  OBSERVABLE UNIVERSE
3.844 km 12,742 km 1Rs 1.52 AU ~30-50 AU ~2,000-100,000 AU 4.24 ly 100,000 Iy 2.54 million Iy ~93 billion ly
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'f The universe is not onl
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