!'_ Intro to Astronomy

Prologue



i Space Is Big

A For distances within our solar system,
we use a unit of distance known as the
Astronomical Unit (AU).

A 1 AU Is defined as the average distance
from the Earth to the Sun, roughly 1.5 x
108 kilometers (93 million miles)
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i Really Big

A When dealing with objects outside of
our solar system, the AU Is too small to
be effective, so we use the light-year.

A A light-year (ly) Is defined as the
distance a beam of light travels in one
year.

A 1ly=10 trilion km (6 triffion mi)




i For Comparison...

A It takes a beam of light roughly 8
minutes to travel from the Sun to the

Earth

A Proxima Centauri (the nearest star to
us, after our Sun) is over 4 light years
away




i The Celestial Sphere

A Imagine the Earth at the center of a
clear, hollow globe with the stars glued
to the inside.

A Everything we use to navigate on Earth
can be nNncopiedo ont
Sphere (latitude, longitude, the
equator, and the poles)
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i Angular Measurement

A A full circle contains 360 degrees

A 1° can be broken further into arc
minutes( 6 0 0° I n 1

A Arc minutes can be broken again into
arcseconds( 6 0o 1 n 10)



i Angular Measures

A The Sun and Moon both cover an area
of about 0.5° 7 half the size of a finger

hel d at ar mos engt
AAt armbés | ength, &
(also the amount of sky covered by the

Sunodos moti on I n one



i Celestial Coordinates

A Declination (dec) Is the equivalent of
latitude on the Celestial Sphere

A dec Is measured In degrees north or
south of the Celestial Equator



i Celestial Coordinates (cont.)

A Right Ascension (RA) Is the longitude
equivalent on the C.S.

A RA IS measured in hours, minutes, and
seconds

A The Prime Meridian of RA IS wherever
the Sun 1s on the C.S. at the vernal
equinox (first day of spring)



i Orbital Motion

A Solar Day: the time It takes the Sun to
return to a specific spot in the sky (24
hours)

A Sidereal Day: the time it takes Earth to
complete one full rotation in its orbit
(23 hours, 56 minutes)

A The 4 minute per day difference gives
us leap years
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i Seasonal Changes
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i The Zodiac

AThe ecliptic 1 s the
Celestial Sphere.

A The Zodiac Is made up of the 12
constellations that the Sun travels
through along the ecliptic.

A Due to position, the constellation of
your sign can only be seen 6 months
before/after your birth month.
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i Seasonal Changes (cont.)

A Earth rotates on its axis, which is tilted
23 Y2 degrees to Its orbit.

A On the Celestial Sphere, the ecliptic Is
tilted the same 23 %2 degrees.

A This tilt Is what gives us the four
seasons.
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i Four Seasons (cont.)

A Vernal EquinoxT March 21st

A Autumnal Equinox T September 215t
A 12 hours of night and day - everywhere

A Summer SolsticeT June 21st
A Most sunlight of the year

A Winter Solsticei December 215t
A Least sunlight of the year



iThis stuff agali

A A tropical year Is the time required for
the Earth to move from one Vernal
Equinox to another

A 365.242 days

A A sidereal year Is the time for the Earth
to return to the same spot relative to
the stars

A 365.256 days



i Why the difference?

A One word: Precession

A Think about how a spinning top
wobbles as it slows down

A Earth spins, right? It does the same thing
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i Lunar Phases

A The Moon goes through 8 phases every

29 days
A Starting with the New Moon (not
vVisi ble), the Moon

left
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i Lunar Phases (cont.)

A Two types of months

A Sidereal: the Moon completes one full
revoluti on and retu
point on the celestial sphere (27.3
days)

A Synodic: the Time to complete a full
cycle of phases (29.5 days)






