




https://youtu.be/i93Z7zljQ7I
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Sky Full of Stars
Credits: Davias007

e Learn about ¢

scuss the major celestial bodies seen with the naked e
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» Understand how astronomers describe the sky. -. -
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Your zenith

North celestial
pole

Your
horizon

Direction of rotation of
celestial sphere (not Earth)

Celestial
equator

Circles on the Celestial Sphere
Credits: OpenStax Astronomy



Zenith

The Celestial Dome
Credits: OpenStax Astronomy
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e is round, the horizon is acircle. -.

\ -

- -

- 2

e But we almost never see the full c1rcle because it is behind
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» Imagine a line

-

going through th

-

southgales s = = -

» This is the axis of rotation of theEarth. . =~ . - -
. Ifwe'QXtend this line until it meets the celestial sphere, the points
of intersection are called the north celestial pole and the south

-



NORTH

Perpendicular N A
to orbit Genn
I Axial tilt

or
Obliquity Rotation Axis

CELESTIAL EQUATOR

Orbit direction

<+ — — —

ECLIPTIC

SOUTH
The Celestial Poles CELESTIAL

Credits: Dna-webmaster (Wikipedia) POLE
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* The Earth _C_(')L'mpletes_.a:fun r-(—)téti"’on;approxima‘tély every 24 hours.
» This rotation is respon51b_le for the rising and setting of the Sun;

- - =

Moon andstars . | e
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. That means the Earth rotates in the opposite direction - from west




Earth tilt - ; . a

, Polarday

.
L
L
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Polar night l
|
' » - .
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- » »
- » »
The Day and Night Cycle ' . . . . . ' . . .

Credits: Found online, author unknown



Your zenith

North celestial
pole

Your
horizon

Celestial
equator

Circles on the Celestial Sphere
Credits: OpenStax Astronomy
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Angles

* There are 360° in a circle.
* Half a circle is 180°. For example: the celestial dome.
* A quarter of a circle is 90°. For example: between pole and equator.




~ Latitude and longitude @~
- The latitude of a pomt-on Eéﬂrth"s surface—ls the ‘angle it makes with

“the equator, either to the north et
d —Thélatifude of the -eq-uat'or'its'elf-ifsO’°., o e S
- The latitude of the north poleis90°N.
 The lafpg;cu T o




Latitude and lon gitude
. The longltude of a p01nt on Earth's surface is the angle it makes
~with the prime meridian, which is a line stretching from pole to.

‘pole and passing through the Royal Observatory in Greenw1ch
England

b

- The| prlme merldlan 1tself has a longltude of O°

» Therels’ nothlng spec1al about the Royal Observatory, it was only
Chosen for hlstorrol reasons
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Latitude Longitude

(North/South) (West/East)
90°N

Equator
90°S
Latitude varies from 0° Longitude varies
at the equator to 90° from 0° at
North and South at the Greenwich to 180°
poles East and West

Latitude and Longitude
Credits: Found on Wikipedia, author unknown



- To remember the difference between latitude and longitude, notice
that if you switch the first two letters of "’ latitude’, you get

1
-

"altitude”, Wthh is another word for "helght"
» Maps of the Earth always have north on top, so the latitude tells

—

you the helght along thls map

é 4

=

-

-

-

-

-



North
celestial

pole Zenith

At North Pole

Star Circles at the North Pole
Credits: OpenStax Astronomy
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North
celestial
pole

Zenith

At Equator

Star Circles at the Equator
Credits: OpenStax Astronomy



Altitude of pole North
= latitude of the celestial
observer ... ..  pole

@

)
N

At intermediate latitude

Star Circles at the Equator
Credits: OpenStax Astronomy
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P attern;Sf in the s_ky

' On a perfect n1ght W1th no Clouds or art1f1c1al l1ght 1t 1S poss1ble to
see about 25 OOO stars W1th the naked eye, |

~ *The pos1t1ons of these stars are random but humans love to find
~patterns in things, so ancient cultures gave names to specific
geometr1c patterns that were part1cularly not1ceable ‘

. These patterns of stars are Called asterisms. ;
s N@tet they are NQ %‘«-Called constellat1ons' We 11 defme Constellatmns later
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. H1stor1cally, these patterns were helpful in navigation, because
before we had GPS, they allowed people to orient themselves at.

SIS \ - v : i -4

- - P - x> SN

- 83 = 7 i X 5 > - ; L

¢ Hereare some examples of asterisms you may already be familiar
with, or perhaps you saw but didn't know they had names.
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The Big Dipper
Credits: Found online, author unknown
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The Little Dipper .
Credits: Found online, author unknown
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How to Find Polaris
Credits: Found online, author unknown
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Re gionsfin_ the Sky

* In modern tlmes astron()rners d1v1de the celestlal sphere into 88
~ regions, Called Constellatlons L

~ » These reglons cover the entlre sphere SO any p01nt in the sky IS
lecated in exactly one of the Constellatlons ‘

8 Each constellatlon Contalns one or more promlnent asterlsms and
they gel; their names from various anlmals ob]ects and
_ mythologlcal cha:a;cters or Creatures ' .
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Historical ori gi—ns

: Many of these Constellatlons orlgmated as early as S, OOO years ago
“In ancient Mesopotamla o - ,

~ + This ] IS the historical reglon Where Iraq 1s lecated t()day

e The C1V1hzat10ns of that area 1nclude the Sumerlans and the
Babylomans ' |

* The anC?lent Greeks adopted the Babyloman Constellatlons around
40{)BC* g b 30 . L

,;,clemy descrlbed 48 of the 88 modern
tial book A Im ag est around the year 150.

Thé ancient astronc)rnerh;;i
constellations in his infly

o



—_ .Histori-ea_l ori gi—ns

. The Greeks Could not s see the ent1re sky, since they never saw any
- stars from the south Clrcumpolar zone.. |

- » When European explorers began travehng to the southern
“hemisphere, in the 15th century, they gradually added new
Constellatlons that can only be seen in the southern sky.-

e The m,odern Tist of 88 constellatlons along with their boundarles
which’cover the entire celestial sphere, was adopted by the
Internatlonal Astronornical UIllOIl in 1928 |




- Asterism s. Conste—llation

Constellatlon ‘means a reglon m the sky
Asterlsm means a Spec1f1c pattern of stars

-« However, each Constellatlon has one or more defmlng patterns
~within its region, sometlmes referred to Colloqulally as "the
Constellatlon ' e s |

. The Irr,ternatlonal Astronormcal Unlon enly deflned the reglons of

vvvvv
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Constellation Ursa Major
Credits: IAU and Sky & Telescope magazine (Roger Sinnott & Rick Fienberg)
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o @ Bellatrix
° 0) ’
® . ° o
’ .\II @ ‘p ,.“TES *
e o° . e ° . ‘TC6 @
* M78g) o O Mlntaka I ..o 2
Mz&l ‘ oo @ e
; Alnitak 6."A|n|‘am . < :
M OCEROS I AR - °'\
‘. ............................................................ . ¢
/I :

Constellation Orion
Credits: IAU and Sky & Telescope magazine (Roger Sinnott & Rick Fienberg)



Orion Constellation Art
Credits: Sanu N (Wikipedia)




Betelgeuse &

Barnard's Loop \ ]/

Orion Nebula

The Orion Constellation & Orion Molecular Cloud Complex i S alp h i
Credits: Rogelio Bernal Andreo : | | .

€ * Bellatrix
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https://stellarium.org/

The stars in 3 dime—nsions

. The sky loeks hke a 2- d1mens1onal sphere the celestial sphere
~with the stars located on the sphere itself. '

~ * Some anc1ent civilizations th()ught that th1s was an actual sphere
rotatmg around the Earth.. o L »

e In reahty, it S the Earth that s rotatlng

. More me()rtantly' the stars are not lecated on a 2 d1mens1onal




~~ Thestarsin 3 dimensions
. Our sky, Wlth its spec1f1c patterns of stars like Orion a or the Blg
Dipper, is unlque fous.. - __;fj e . ;-

Y

» Aliens on a distant- planet many hght years away, will seea -

completely different sky with different patterns of stars.

e They wil] : see; the same 3- dlmensmnal dlstrlbutlon of stars froma

- - - e

dlfferent locatlon in the galaxy s
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. Thestars in 3 dimensions

- 5 - = -

« Stars that seem to be Close tbgether in our-2D sky mlght be very far
“apart in the actual 3D space .  _ o e -

e [ftwo stars happen to both be in the same dlrectlon as seen from .
“Earth, they will appear close together in the sky, even if in reahty '
they are many hght years away from B o - -
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Orion’s Belt , - al

&

Credits: Digi‘:.i'zfea' Sky Survey, ES:
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https://youtu.be/lD-5ZOipE48

Themovem‘enjtof the stars
+ The stars are not flxed in place Each star has its own 1ndependent

motion in 3D. leferent stars move in dlfferent speeds and
drrectlons | ‘ |

« Over tens of thousands of years the patterns that we recogmze
- now in the sky may not exist anymore ‘ |

 For example one star in a constellatlon may move north Wh11e
‘ another one movegeast | _

‘i,g*ehlstorlc humans who;ll,ed hundreds of thousands of years ago
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https://youtu.be/sNqVRzjTSFg
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F ()bserving.;Co_nstellations _

. Next tlme you re far away from the Clty hghts at mght take a look at
“the sky and try to find all the constellatlons that I mentioned today!

» The course website has hnks t() apps that you can install on your .
phone for free and will show you the location of the Constellatlons

when you pomt your phone towards the sky
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* The

21010

re is-one particu
~star is called the Sun.

Call tha

hile the other star
ut 8. 311ght -minutes a
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S are many

-

- E

lar star that is the closest to Earth by far. This

llght years away, the Sun is only .

‘1stance anastronomlcal unit (denoted by AU), and it

.
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. Slnce the Sun i 1S SO much closer to us than the other stars it also —
appears much larger and brlghter

- * This doesn t mean 1t S actually larger or brlghter than the other
starss ¢ | ‘ ‘ : |

5 l;'l‘

the sk,? _ e |
* But if we put one'¢ 9:: th }ies stars in real size  next to the Sun, the

8 Slnce those stars are so far away, we only see them as t1ny dotsin

vvvvv

0‘gh<er star could turn oUt -;,-o be rnuch larger and/or brlghter
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Sun

Albireo
Kochab

Rigel

Denab

The Pistol Star
Ruby Star

Antares

The Sun as 1 Pixel Compared to Other Stars
Credits: Found online, author unknown
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+ The Sun is so brlght that yeu Can get serlc)us eye damage ]ust by
- looking dlrectly atit fora fewseconds!-

~ * During daytlme when the Sun is in the sky, we Cannot see any
“other stars in the sky, because they're just not bright enough
compared to the immense brlghtness of the Sun.:

 This'is Why we can ()nly see the stars durlng the nlght or durlng a
solanechpse % & o

. o G

a B o
s = 6{ ::;,;r;\ e
% k i

o7 _

vvvvv

ﬁ?,he Sun is also brlght ent



- 3 c -‘- x -
- 2 gt ¥ E - -
. ] ot i > —L 4 v L
- A . A ; = 2 1A 5 e L & 5 -
18 s o ¥ = 2 - o - g L - 5
= i » . r‘& e - 5 % g S
= ! Vi - L= T s &= R O - G
- £ e - -'— " 1 L -
‘ 2 o N 5 : 2 - - : b e - »
- < . u 7 z-.' 58 ¥ . . 3 : ; e 8 |
1 - e - : L : ; - Pt S < ; : i i
1. Around its own daxld>, - : - , | : ‘.
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s Aroﬁ_f)d thedun.. @ . -
+ A day is the period during which the Earth Completes one rotation

-
-
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=
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around 1ts ax1s around 24 gaas,. |
* A yeal:ls the tlme it takes the Earth to_ COmplete a full revolution
the Sun, UNC 365 days .




North ecliptic pole \1 * The plane of Earth's rotation
I —— / around the Sun is the ecliptic.

23-4°\";= * The line perpendicular to the

FH - A ecliptic intersects the celestial
£ sphere at the ecliptic poles.

\

\

£ L A \  * The plane of Earth’s rotation
around its axis intersects the
% . celestial sphere at the celestial
. Junell equatOI‘.

- .+ The two planes of rotation differ by
an axial tilt of 23.4°.

_ * The two intersections of the
e/ J ecliptic and the celestial equator
e 4 are called equinoxes.

Ecliptic

Sun in
S The Sun is at the equinoxes around
ejiesiia
ikt March 20 and September 23.
The Celestial Tilt

Credits: Modification of illustration from OpenStax Astronomy



AGRETTES

-
-
/ .
i
-~
-

Capricornus

Jun August F
Scorpius

& NS |
=

\ ~

Ophiuchus

Sagittarius

Constellations on the Ecliptic
Credits: OpenStax Astronomy



~~ The Sun's path in the sky L
» In total, there are 13 constellations on the ecliptic. -
» The Sun appears to move in a circle eastward, and comes back to its

original"s'potafterexaCtly?ayear.:’ e o
3 There are 360° in a c1rcle and around 365 days | in a year, so the Sun
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Other celestiaI _.bodies in the sky

. W1th the naked eye we Can see 5 planets
- 9 Mercury ‘ o
¢ Venus .
e NMags
"+ Jupiter
* Saturn

L

» The Sun,r thé Moon and these 5 planets Were known in ancient Greece as
the “7 elassu:al planets B |

. The Word 'planet”, mt ans ‘»anderer in. anc1ent Greek These 7 objects
Sé m to wander around the sky, whlle the stars stay in place.

» However, in modern termjnology) the word *planet” only applies to large
objects that orbit the Su SR e o | e




. Other celestial bodies in the sky
. The Sun. follows the echptlc ohthe Celestlal sphere : -
* The paths of the Moon and the planets are Close to the echptlc but -
‘not exactly R e

* The orblts of the planets around the Sun and of the Moon around
‘Earth, all lie on their own planes but these planes turn out to be
very Close to the echptlc plane e |




- Other celestlaI bodies in thesky

. -
-
-

* The Sun, Moon and planets are always within 8-9° north or south
of the echptlc L e
+ThisSHEIE IS callaERE . .
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4 “Zodiaé" means C'II'Cle Of ammals Many of the 13 Constellatlons on
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 This lecture focused on thlngs that can be seen ‘with the naked eye
stars asterlsms and constellatlons e —

- * We also learned about many 1mag1nary p01nts and lines in  the sky,
Such as the zen1th Celestlalpoles echptlc equlnoxes and soon.

» Jé" |
A { £
! »:U# P\ i
Y p _b..‘

OpenStaX astronerny, sectlon 2 1

. E;(er(:lses Practite huestlons are avallable in the textbook and on
tfe course Web51te -
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