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NASA, Apollo 8




LM-5 and CSM 107
John Ortmann 2002




“Early” Views of the Moon
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Galileo Galile1 —

The first space artist! Chesley Bonestell
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Pointy shadows
NASA photos above and right







How the Moon was created
4.5 billion years ago

Paintings copyright William K. Hartmann




Dark basaltic mare

Image courtesy Lee Macdonald




The Lunar Magma Ocean
Anorthosite Crust
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Courtesy NASA




https://en.wikipedia.org/wiki/Internal structure of the Moon










LGM2011 surface gravity

Hirt and Featherstone 2012
Earth Plan Sci Lett 329-330, 22-30

*— | _— ! 5
doi:10.1016/j.epsl.2012.02.012  1.611 1.616 1.621 1.626 1.631 1.636 [m/s“]







Basic Moon Specs

One-quarter the size of the Earth
(diameter = 3,475 km)

One-sixth the mass of the Earth
(3.3 t/m? vs. 5.52 t/m?)

Albedo — reflectivity
(12% vs. Earth’s 37%)

Orbital period of 29.5 days
(phase to phase)




Moon radius
Mean Distance 1738 km

384401 km |

\ 3 hrenot T
Geosynchronous Farthest Apogee

orbit

406720 km

Chart courtesy John Walker / Photo courtesy NASA




Image by Sr. Fins Eirexas

Courtesy Brian Stokoe, RASC Ottawa




EFarth-NMoon

Axial tilt
6.68"°

[nclination
S. l 40

Earth orbit
(Ecliptic)

Mean distance Earth-Moon: 384 400 km
Equatorial radius: 6378.1 km Equatorial radius: 1738.14 km
Polar radius: 6356.8 km Polar radius: 1735.97 km
Mean radius: 6371.0 km Mean radius: 1737.1 km

http://sob.nao-rozhen.org/content/super-moon-march-19-2011




Total Lunar Eclipse

Janail, 2016
(all times PST)

Moonset Times
Washington, DC 7:15 a.m EST
Mew York, NY 7:06 a.m. EST
Chicago, IL 7:06 a.m. CST
Kansas City, MO 7:28 a.m. CST
Denver, CO 7:12 a.m. MST
Phoenix, AZ 7:29 a.m. MST
Los Angeles, CA 6:57 a.m. PST
Seattle, WA 7:44 a.m. PST

https://cafe-babylon.net




Earth’s shadow 1n space

Lunar eclipse images by Lee Macdonald







Image by Paul Klauninger
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http://www.boulder.swri.edu/~durda/Apollo/landing_sites.html
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Apollo 15
Hadley Rille

Earth-based Images
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Lunar Challenge(s)

Rolf Meier




Northern Gateway

The Southern Line

Rolf Meier
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Explore the Moon

_ Explore the Moon—a beginner's lunar observing program
ETM Recipients

Explore the Universe Observing Program a
Start Year (2016...) lenging /sabel Williamson Lunar Observing Program. it

Why Observe the Moon?




Explore the Moon (binocular version)

ﬁ_ Mg Ly

L) ¥
f.m.q»- catmarry 19

(map by Clara Scattolin, 2014, based on the Virtual Moon Atlas ap-inet/ad/en/start

Maria or "Seas” The “Gang of Four” Craters
Mare Crisium = Sea of Crises (north to south)

Mare Fecun Sea of Fertility Langrenus

.'-f:‘rv Frigoris = Sea ol" Cold Vendelinus
Mare of Humorum = Sea of Moisture i
Mare Imbrium = Sea of Showers Petavius
Sinus Iridum = Bay of Rainbows Furnerius
Mare Nectaris = Sea of Nectar
Mare Nubium = Sea of Clouds
Oceanus Procellarum = Ocean of Storms
Mare Sereni = Sea of Seren:

Mare Tranguilitatis = Sea of Tranqui

© RASC 2016




Explore the Moon (telescope version)

Moon Feature Chart: Standard View

(See pages 10-12 for feature index.)

Explore the Moon (telescope version)

OH label | name

description

43 E Endymion
37 ; Cleomedes

La.rge dark-floored crater to the E of Mare Frigoris

~Prominent eroded crater to the M of Mare Crisium.

MC Mare Crisium (Sea of Crises)

T La.ﬂgrenm (Gang of Four)

Spectacular lava—filled basin features, impressive
wall structures. It covers 20 degrees of the lunar
surface, and may require various ferminator angles
its features

: el} terraced walls and
pronounced ejecta field

WVendelinus (Gang of Four)

Large, heavily eroded crater

Petavius (Gang of Four)

Crater with a massive, complex cenfral peak and
floor uplift as indicated by rifts

Fum
] | Sne

Old eroded crater with ejecta o
"0ld eroded crater SW of Petavi

| stevinus

Prominent circular crater with deep-terraced walls

Newcomb

Midsize crater, part of a complex of 5 craters NE of |
Taurus Mountains

Macrobius

Well-defined crater with central feature NW of
Mare Crisium

‘Tarntins

Midsized crater at the N edge of Mare Fecundatis

Mare Fecunditatis (Sea of Fertility)

A mare consisting of two contiguous, nearly round
areas of dark basaltic lavas

Cook

Midsized lava—filled crater on the W edge of Mare
Fecundatis

Rheita Valley

Spectacular lunar valley that is the longest visible
from Earth, W of Fumnerius

Prominent crater, to E of Hercules (below)

" Prominent crater on E edge of Mare Frigoris

1 TaLLms Mounta.m;.
Pvre:nees ‘Mountains

Mountain range B of Mare Serenitafis
1«ricn.mtam range formmg AN INner rng E of Mare

the Altai Scarp

Lacus Somniorm (Lake of Dreams)

Large lava field connected with the NE of Mare
Serenitatis

Posidonius

Flooded crater with very irregular terrain

Apollo 17 landing site

(optional)

Mare Tranquillitafis (Sea of
Tranquility)

Large sea on the E side. First lunar landing site

Plinius

Complex crater with multiple central mountains,
appearance changes considerably under different
lizhting conditions




* Event Calendar | Upcoming Events
* RASC Sesquicentennial

OYAL
RA&: RONOMICAL
SocieTy
oF (_ANADA

Log in
L Join Now = Renew Membership

Contact Us Q

Isabel Williamson Lunar Observing Program

About the Isabel Williamson Lunar Observing Program
IWLOP Reciplents

Start Year (2006...)

Surname

IWLOP guide (Revised 3nd Edition, 2015)




28 - Capelia and Vallis Capella-7.6 5349 E Check o
Origin: Multiple linear impacts Size: Crater 42 km, Vallis 110 km Rukl: 47 Type: CC &Valley
Interesting crater with a valley running through it on the northern edge of Mare Nectaris.

& Mote the valley running through Capella and the large central peak of the crater.
& Observe the crater Isidorus just to the west, and note how Capella is superimposed upon it.
© Try to count eight or more craters along Vallis Capella.
© Observe the bnght, haloed crater Censorinus located further north at the edge of
Mare Tranquillitatis. Re-observe it at several lunar phases and note its changing appearance|  osectve 1a: Eastern are crisium

Required Obsarvations (Easiem Mare Crisium}

Rl

29 — Fracastorius -21.2 5§ 33.0 E Che caeso

Origin: Impact Size: 124 km Rukl: 53 Type: CC

Since this crater transects the Nectarian Basin wall, it formed after the Nectarian Basin

impact but before the area was flooded with lava.

® Observe Fracastorius and note the degraded northern wall flooded by Mectarian lava.

© Observe the small craters L and M, and the rille running east to west across the crater. sy
Talascope:

Objective 1b: Western Mare Crisium

30 - Hommel - 546 5 33.0 E [ Rioquirod Obsarvations (Wostorn Mara Crisium)

Origin: Impact Size: 125 km Rukl: 75 Type: CC o

Extremely complex crater with several overlapping structures. ‘

[ Challenge Cbsarvations (Western Mare Crisium)
I

® Look for a large crater significantly covered by the overlapping secondary

craters Hommel & B,.C,D H, and P.

® To the north of Hommel, note the crater Pitiscus and identify the prominent duo

“lacq and Rosenberger to the east.

© Farther east look for Biela, and to the southeast look for Nearch and Hagecius. Identify the —
smaller secondary craters next to Hommel designated Hommel 1,5, and J. Tanpaency

Taloscope:

31— Piccolomini - 29.7 § 32.2 E Check o
Origin: Impact Size: 88 km Rukl: 53, 65 Type: CC

Piccolomini is thought to be an Upper Imbrian Era crater superposed on Rupes Altai and on
secondary craters related to the Imbrium Basin (most of the smaller, older craters nearby).

& Observe Piccolomini and note its terraced walls and massive central peak.
£ Mote the slumped area on the southern wall of Piccolomini.




W.H. Pickering Unaided Eye Scale

This challenge activity will test the sharpness of your vision and help you gain a better
understanding of pre-telescopic observations of the Moon. The following list, originally proposed
by W.H. Pickering, presents, in order of probable difficulty, twelve lunar features you may be able
to observe without any optical aid.

1. Bright surroundings of crater Copernicus 7. Mare Vaporum
. Mare Nectaris 8. Crater Lubiniezky Region
. Mare Humorum 9. Sinus Medii
Bright surroundings of crater Kepler 10. Faint shading near crater Sacrobosco
. Region of crater Gassendi 11. Dark spot at foot of the Montes Apennines
. Region of crater Plinius 12. Montes Riphaeus

[ IS IR




Vallis Schroteri (160 km long / 1,000 m deep)

Rukl Chart No. 18

| 2 o Aristarchus Plateau
Isabel Williamson P e (kmhigh)
No. 122 ; =
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Image by Paul Klauninger










Depth: 3 km










A Dream Come True —
Examining “Thin Slices” of Apollo Lunar Samples
with Annemarie Pickersgill, Western University







http://kpfu.ru/eng/news-eng/moon-rotation-research.html







