








“Planetes” (Greek) = “wanderer”




Planet

Sun

Moon

Mars

Mercury

Jupiter
Venus

Saturn

7 wanderers!

Ancient Planet-gods

Babylonian
Shamash
Sin

Nergal
Nabu
Marduk
[shtar

Ninurta

R oman
Sol
Luna
Mars

Mercurius

Jupiter

Venus

Saturnus

Anglo-Saxon
Sun

Moon

Tiw

Woden

Thor

Freya

Saturn

l odern-day Names

English
Sunday
Monday

Tuesday

W ednesd:

Thursday

Friday

Saturday

French

dimanche

lundi
mardi

mercredi

jeudi

vendredi

samedi

Spanish
domingo
lunes
martes

miércoles

Jueves

viernes

sabato




Inventory* . ..

Star (1)

Major planets (8)

Dwarf planets (5)

Moons (219)**

Asteroids (1,024,991)
Kuiper Belt Objects (2,717)
Comets (6996 cataloged)

* as of Nov. 2020
** as of Aug. 2021



Inventory . . .

* “Visited” all eight
- Landed on two (+2 moons)
- orbited six
- flyby for outer two
(Pluto in 2015)

Question . .. .why do this? Is it worth the money?



Number of major planets. ..

SEVEN WANDERERS!

~1610 —drop Sun & Moon ........ 5
Earth revolves! Add backin....... 6
1781 —=Uranus .................. 7/
1801 . .Ceres (asteroid) . .......... 8
Pallas, Vesta, Juno .............. 11
No, wait, they’re “minor planets” . .7
1846 —Neptune . ................ 3
1930—=Pluto.............. ... ... S

2006 — Crap. Pluto demoted ... ..... 8



Saturn
P




“Orbital inclination”

Pluto =179’
ANGLES OF
Mercury = 7° 0’
Venus = 3° 24’
— Saturn =2°29’

Neptune = 1°46’

ECLIPTIC = 0o = EARTH Jupiter = 1° 18’
Uranus = 0° 46’

Conclusion — look for the planets on the ecliptic






Planets don’t twinkle!

ARCTURUS *

TWINKLES

|

SPICA

SW

DOESN'T
TWINKLE

i

e JUPITER

REFRACTION 5
DENEBOLA

YOUR EYE

NW



“Seeing” — state of the Earth’s atmosphere




Planetary configurations

Setting Sun

Angle of 48°
at maximum




2021 dates

 Mercury eve elongation — January 23

* Mercury morn elongation — March 6 (bad)
 Mercury eve elongation — May 16

* Mercury morn elongation —July 4

e Saturn opposition — August 2

* Jupiter opposition — August 19

* Mercury eve elongation — September 13 (bad)
* Neptune opposition — September 14

* Mercury morn elongation — October 25

* Venus eve elongation — October 29

* Uranus opposition — November 4



Mercury in 2021 (evening)

Date and Time X gty —=-



Mercury in 2021 (evening)




Amanaci0. 2021

EVENING A SUPPLEMENT TO SKY & TELESCOPE MORNING

10 11 Midnight 1

4 / "'.

|
,t quaton
| .ol Lime

EVENING SKY _ / MORNING SKY
Jan 11, Jupiter has %/ /Set 34 o 3 o Jan 2 Earthis
Mercury 1.4° > >/ A vl g f - 91,399 45
to lower left, |\ 7 - o/ : miles from the
with Saturn 2.3° |\ & o / 7 slow ) Sun (perinelion)
10 lower right , 74 : / . at 8:51 am. EST
(use binoculars) ¢ £y “ /' Jan 4 Latest sunrise of
Jan 21 Uranus s 1.6° \ 2 o the year
south of Mars » = ¢ / Jan 7 Latest onset of
Jan 23 Mercury is 19° east — : / morning twilig
. C e ry yricks /
: oithesm, . : : / Mar 5 Mercury is 0.4° I
May 16 Me,(cu(y is 22 3 : / E of Jupster, but they are
of the Sun > ) I d / very low (us2 binoculars)
May 28 Mercuryis 0.4 1othe |~ -3 B ol I 1 { Mar 6 Mercury is 27 west of
left of Venus \ i h S " i Aquanides 5 the Sun
Jun 20 Sumemer begins at the. B >% pd! ) ' y [ Mar 20 Spring begins at the equinax,
: oo . 3 /N 7 5:37 a.m, EDT




Outer planet motion
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... Retrograde motion

2003-06-15
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So ... what do they look like?




Max planetary magnitudes . . . .

*Venus = -4.92

*Jupiter= -2.94

*Mars = -2.94

*Mercury =-2.48

*Saturn = -0.55

*Uranus = +5.38

*Neptune =+/7.67 .




Angular Sizes

*Mercury 4.5”-13.0"
*\Venus 9.7" — 66"
*Mars 3.5" -25.1"
*Jupiter 29.8” —50.1”
*Saturn 14.5” - 20.1”
*Uranus 3.3 -4.1"
*Neptune  2.2"-2.4"
*Pluto 0.06” -0.11"
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Venus



Date and Time




WIEIS

Mars Oppositions 2003 - 2020

2003

2018

distances shown
in millions of miles



Photography Eyes with good “seeing”
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Dessin do Mars fait 1o 4 Juin 1888, par M. Sohiapavelli, & Milaw.







Mars * 2001 Opposition

Fooe,

NASA and The Hubble Heritage Team (STScl/AURA)
Hubble Space Telescope WFPC2 ¢ STScl-PRC01-24



Global dust storms

June 26, 2001 September 4, 2001



Jupiter







Jupiter
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September 13, 2021




Saturn






Axial tilt (27°)
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Next ring plane \' g
crossing: May 6, 2025




MIMAS .
DIONE TITAN

ENCELADUS
TETHYS

RHEA



Uranus & Neptune
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The inside scoop
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Abrams Planetarium Sky Calendar
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Abrams Planetarium Sky Calendar

May Evening Skies




