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Moon Saturn
® . - Jupiter
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Mars R
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© Venus
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Have higher Have lower
temperatures temperatures™™”

Produce light through Only reflect starlight
nuclear fusion

***If o planet s posits
instonce, KELT-9b hos

ed close to o very hot star, it can be extremely hot, too. For
a surface temperature of over 4000 "C (7200 °F). It's almost

Are significantly larger Are much smaller as hot as our Sun!
than planets® than stars

Are less common Outnumber stars by
than planets 100-100,000 times

= =
» -8

e e
&

*An exception could be a white dwarf — a dead star roughly the size of Earth
If o planet bigger than Earth survives in an orbit around a white dwarf, you'll get a
planet bigger than its star
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Are made of gas Are made of gas or rocks Can't be habitable Can be habitable

s 2
@ e YER N

Atmosphere is mainly Atmosphere can contain
composed of hydrogen nitrogen, oxygen, carbon
Orbit a galaxy's center Orbit stars** and helium dioxide, and other gases

H

*

**An exception is a rogue planet — an interstellar object of planetary mass that s
not gravitationally bound to any star
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1. See if the object twinkles. O 000
Stars twinkle, while planets don't.

+ + +

2, Compare the apparent brightness.
Venus, Jupiter, and (sometimes) Mars are more luminous
than stars.
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3. Check the object's location.
Planets are always located near the ecliptic —
the apparent path of the Sun in the sky.

Ecliptic

4. Check if the object’s position changes.
Planets move across the sky from day to day, while stars
stay fixed.
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Have a well-defined Exist until something
life cycle destroys them

e

®

*

Are more massive Are less massive
than planets than stars
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Life Cycle of a Star

s =-p> »
: White
Dwarf

o
N ~
Neutron Star
Stellar Nebula . —> — \

)

‘ -
k! 't‘,f‘a Red Giant Planetary Nebula
e, 4
w.'

Massive Star

Red Supernova
Supergiant P Black Hole




Life cycle of Stars
Compared to a Human Life Span

Protostar

Fusion ignition-
Main Squence

Red Giant/
Supergiant

White Dwari/
Black Hole

Fetus

Infancy through
Adulthood

Middle
Age
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hottest

BLUE-WHITE YELLOW
Sirius Sun

10,000 K 6,000 K

ORANGE
Aldebaran
- 4.000 K

sciencenotes.org
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MEET THE SUN

Eesa

Diameter

1 392 684
km

Mass

1.9 x 10¥kg

Volume

14x107 m?

1.3 million
Earths could fit

Temperature

15
million®C
in the Sun's core

1 million®C

in the Sun's corona

Age

years

Light travel time

é 8 min

for light to reach Earth

36 days

at the poles

25 days

at the equator

220 km/s

around the galaxy

250 million years to orbit
the centre of the Milky Way

Flipping magnetic field

every 11 years

Biggest solar storm
to hit Earth

recorded in
1859

measured in 1947

inside the Sun 5500°C AT (e
about 109 Earth at the Sun's The Sun is halfway e
diameters about 333 060 Earths surface through its life
Rotation Speed Impressive characteristics

Largest
sunspot

35 times
Earth's area

#SolarOrbiter #WeAreAllSolar

W50 (s3g0dsw
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Visible light is a tiny fraction of the
Electromagnetic Spectrum

Gamma rays--billions of waves per inch
Radio waves--up to miles-long wavelengths

( Radio ) (Microwave ] (Infrared) ml :l (Ultraviolet ) (X-ray) (Gamma Ray)
10* 10? 1 1072 107° 10 10°® 10" 1072
Wavelength in centimeters

Buildings Humans Honey Bee Pinhead  Protozoans Molecules Atoms Atomic Nuclei
Low High
Energy Energy

Waves Waves
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June 21-22 ' Longest day

March 21-22 v Day and
September 22-23 - night
'I equal

N S
'
(a) Summer solstice at 40° latitude (b) Spring or fall equinox at 40° latitude
December 21-22 Shortest day
June 21-22
24 hours of glc::n
daylight )
Midnight
Sun { ~L —:_ -
e > 3
# S

(c) Winter solstice at 40° latitude (d) Summer solstice at 80° latitude
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shadow showing
the time

@ Encyclopaedia Britannica, Inc.
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Constellations
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Cassiopeia

Big Dipper Polaris




The Big Dipper
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Betelgeuse

Proper Apparent Approx. distance Radius
name magnitude (Light years) (Re)
Betelgeuse 00-13 643 887
Rigel 0.05-0.18 860
Bellatrix 1659 - 164 250
Mintaka 2.23(3.2/3.3) 1,200
Alnilam 164-174 | 2,000
Alnitak 1.77 (2.08/4 28/4.01) | 1,260

Saiph 209

(o))
(4]
o










The Big Dipper Stars Alkaid
210 light-years
from Earth

Dubhe
105 light-years Mizar
i 88 light-years
era
. Phecda
AAlight-yoam 90 light-years /
apparent shape of the
Big Dipper traced on a plane
50 light-years from Earth
Alioth
68 light-years
Megrez
63 light-years
Earth @ 2006 Encyclopaedia Britannica, Inc.
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A “handy” way to measure the sky

/ 00
_______________________ Horizon



| of \

1 0pa )8 sl sk k) Gp5 < 5 Dt U Y Sy S ) DY SOy E R
ot ) e Gy s e S 1 g 338y el KB e e G b b A el S, Bl e g | gl
Ol n €938 3 s S b e 5 Gl 3 6 St Glen €358 1K 2l i by o ke G 31y el 0 e
et g Gl 52 e RS W 0y ks

A da Gl 2 Y S

© xidju0 (53G0S

LS8 (5lgi 900 9 S jLin




LS8 (5lgi 900 9 S jLin

-
% olizal b JS& sl 1) b g 805 F
&> \ - aad adby Olis sladhis (g9 ee> Jl
~ P : 30l
- : 128 oS Ml el G g 0, i1 0

y Ay, ‘.'. .,.,J < . W@y I49) )
1 4 23 1) 35> sraalie GOl Tads o S5z
iS22 ) Jyaz (F) Ogim

) AS Jeaali. (F) s, Jeaalis (W jlaalis,

DS JalS 1) Jaaz 9 205 oSS LS I g S0 L F




LS8 (5lgi 900 9 S jLin

© xidju0 (53G0S



P owd> po jos

o1 SaS oo U aiS (ool 4b Sidled sojls G piws 55 0S8 5yl ol SoS L
| 5 ¢j0 olngbuS.léQngtS?gulSJth sl olols Ciglay Solgi

L1y gl 1§l euwall> aubgi g yuSe lahl.sass b jgol ¢l jgol g2 o
_\ul.OJ .JLm_ﬂ rDU J.S)

Salos Jlugl 1y 9T jl @l wolS 2udgsi g yuSe
mmirfathi :Lul ¢l plu
m.mirfathi@gmail.com :Sog jaSIl Cowg






/

)c 3 . 5 ' . ,~ | o
[fyches iyt ¢ R i S e

| IRA -
/' Image Credit: NASA/Preston



