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e Parallax ( P'") is the apparent displacement of an object because of a change in
the observer's point of view. This effect can be used to measure the distances to
nearby stars. As the Earth orbits the sun, a nearby star will appear to move against
the more distant background stars. Astronomers can measure a star's position once,
and then again 6 months later and calculate the apparent change in position. The
star's apparent motion is called stellar parallax. Distance to the star can be
computed by the formula:

d =206265/p” ........... (20)
where the distance d is in unit of A.U., and the parallax p” in second of arc.
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Parallax of nearby star

e Parsec (Pc) The distance corresponding to a parallax of one second of arc. A unit
of distance defined as the distance at which 1 astronomical unit (AU) subtends an
angle of 1 sec of arc. Itis a unit of length used to measure large distances to objects
outside our Solar System.1 parsec = 206265 AU = 3.26 light years.

Adlsall Leily 48 prall ddlisall Bam 5 3ol 5 A 8 Al jlaiall (DA Ay o) 3 ARl ddlisal) 1 SIa G i) o
Clilise (bl daadiisall Jghall a5 L) sl (e Ali | Ay sl 3 (AU) Ba) 5 480 3as 5 L s 5 )
el Balas o LA il 5 508

r(LY) =32 Q1)

1
F(P) =3 oo 22)
P,=3.26LY .....c.......... (23)

27


https://www.google.iq/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=&url=https://www.thunderbolts.info/wp/2011/09/02/essential-guide-to-eu-chapter-1/&psig=AFQjCNGRjqEsCBPyOPOrEOjFDqJXgQcHvg&ust=1447434337457761

Dr. Imad A. ALHayali Astronomy 2" /physics

A distance of 1000 parsecs (3262 light-years) is commonly denoted by the
kiloparsec (kpc). A distance of one million parsecs is commonly denoted by the
megaparsec (Mpc). One gigaparsec (Gpc) is one billion parsecs — one of the
largest units of length commonly used. One gigaparsec is about 3.26 billion light-
years.

For example:

e The Andromeda Galaxy is about 0.78 Mpc (2.5 million light-years) from the Earth.

e The nearest large galaxy cluster, the Virgo Cluster, is about 16.5 Mpc (54 million
light-years) from the Earth.

e The galaxy RXJ1242-11, observed to have a supermassive black hole core similar
to the Milky Way's, is about 200 Mpc (650 million light-years) from the Earth.

e The galaxy filament Hercules—Corona Borealis Great Wall, currently the largest
known structure in the universe, is about 3 Gpc (10 billion light-years) across.

e The particle horizon (the boundary of the observable universe) has a radius of
about 14.0 Gpc (46 billion light-years)

Kepler’s Laws of Planetary Motion:
Johannes Kepler (1571-1630) published his three laws of planetary motion:

1. The orbits of the planets are ellipses, with the Sun at one focus of the ellipse.
2. Planets move proportionally faster in their orbits when they are nearer the Sun
(cover equal areas in equal time.
3. More distant planets take proportionally longer to orbit the Sun.
The ratio of the squares of the orbital periods for two planets is equal to the ratio of
the cubes of their semimajor axes.
R3=P? (R in AU; P in years)
As an example, the "radius" of the orbit of Mars (the length of the semimajor axis of
the orbit) is: R=P?3= (1.88)?*=1.52 AU
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Kepler’s Laws of Planetary Motion

Newtonian gravity: The description of gravity due to Newton: The attractive
gravitational force of point mass m; on point mass m; separated by displacement r

MM
F=G%
T

where G is Newton’s gravitational constant 6=6.67x10"1 N.M?/Kg?
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