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Moon Literaure
Jack and JlI

Qack and JII went up the hill
To fetch apail of weter.
Jack fell down and brokehiscrown
And JIl came tumbling after.O

The classc nursery rhyme of Jack and Jill originated from an ancient Norse myth that isredly about the Moon
and itsphases The gory tellsof aman named Mundilfari who had two incredibly beautiful and bright children.
Because Mundilfari®children were so beautiful, he named girl Sun and the boy Moon. Naming the children such
sacred names outraged the gods S0 the children were kidnapped and taken up the heavens In the heavens thelittle
girl wasthe true Sun®@coachman, and the little boy guided the M oon@waxing and waning. After awhile, the young
boy saw two children on the Earth and decided to carry them off with him. The children@names were Bil and
Hjuki, who werecarryingwater from awell. It issaid that even unto thisday, Bil and Hjuki can be ssen on the face
of the M oon. The sgnificance of the children at the well with a pail of water isthat the M oon was believed to
influence the waters of the Earth and control rainfal.

Guarani Indian Legend

Accordingto alegend from the Guarani Indians of South America, the M oon once lived on Earth with histwo
lovely daughters One day, M oon saw a very beautiful child, and in order to GkeepOthe child, he goleitssoul and
hid it under apot. Upon hearing this disurbing news, a shaman was sent to look for the child. The Moon asked his
daughtersnot to gve him away when the shaman came, but the clever shaman broke al of the potsanyway, and
found the child®soul. The M oon was so ashamed, that he withdrew to the skiesand took his daughterswith him.
Oncein the heavens the M oon entrugted his daughterswith the task of lighting the way of souls which we now
know asthe Milky Way.
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Moon Literaure

Indian Moon Legend

In many cultures the M oon isassociated with death. The Upanishads a sacred Indian text, pressvesthe ideathat
the Moon isatemporary resing place for the souls of the dead. The soulsare sad eventualy to return to Earth in
theform of rain. At the annua Atcher Fourth fegtiva, alegend of the Moon and a soul aretold.

T here was once a young, married woman with seven brothers The day wasthat of the Rtcher Fourth festival, and
al women were to fag to ensure the long lives and prosperity of their hushands T he young woman was fasing and
growing very hungry, and her younges brothe took pity on her. The brother, wanting to help hissge, climbed
into atreeand hung alantern in it to fool hissge into thinking the Moon had aready risen, and that he fast was
over. The woman broke her fagt, and immediately, her husband died. Until the next Pitcher Fourth festiva, the
woman watched over her husband®bady and took careof it to prevent any decaying. When the next Fitcher Fourth
festival arrived, she cut her finger and alowed some of her blood to flow into his mouth. The husband®soul re-
turned from the M oon, and he returned to life a once!

The Ritcher Fourth fegtival isgill acultura eement of today. Wivesfas for a day, and when the M oon rises, each
one finds an areawhere she can clearly see theM oon, and inscribesa saored crosgoadsin the ground. And jud as
thewifein the legend, the women pour water into the inscribing as an offering to the M oon. The women then
break their fag by firg servingfood to their husbands

The HottentotsLegend

The Hottentots of South Africatdl alively tde about the Moon. One day the M oon tdd arabbit togo to Earth
and tdl the people that they would be reborn after degth, just asthe Moon is The rabbit went to Earth. He got the
message wrong and told them that they would only go around oncein life. Upon hearing this the M oon became
furiousand hit the rabbit with a gick, which iswhy the rabbit gill hasasplit upper lip to thisday, and people only
go around oncein life. The rabbit wanted revenge, 0 before he left the Moon, he hit it with his paws and the marks
are qill dearly visble on the face of the M oon.

The Great Chief

Accordingto the Sriono of Eagern Boliviathe Moon wasagred chief that oncelived on Earth. T he chief was 0
geat that he destroyed arace of evil people whom sprang from the reedsthat the Sriono use to make their arrows.
The great chief wasnamed Yad (Moon), and he had a child. One day, a Jaguar was playing rough with the child,
and bit it too hard on the head. The young child died, and when Yas heard of his child®desath, he wanted some
ansvers Yad wanted to knowwho murdered his precious child, but none of the animaswould confessor tdl. Yas
became s0 angry that he gretched the necks of the howle monkeys, put spineson the backsof porcupines, twised
the feet of the ant eaters and threw the tortoise dowvn 0 hard, that it could no longer walk fast. Yad was ill angry
after this 0 he dedded to retreat to thesky agay there asa great chief. Snce the Moon isup there, he hunts often.
When the Moon isdark, it meansthat heishuntingin digant places The waxing of the M oon iswhen he returns
from ahunt with avery dirty face. Each day, he washes hisface alittle until hisface isclean again, and the Moon is
full. Asfar asthe waning M oon goes, he goes hunting and getsdirtier each day until hisface isso dirty that it can no
longer be seen, and we have a new Moon.

|
Craigmont Planetarium P 3333 Covington PikeP Memphis, Tennessee 38128 P (901) 385-4319

Page 2



Lunar Odyssey

Moon Poans

OT here was an old woman tossed up in a basket
Seventy times as high asthe Moon.

Where was she going? | couldrd but askiit,

For in her hand she carried abroom.

©@ld woman,Oquath |, @h whither so high?
@o sweep the cobwebs off the sky,00

OThe firg timeever | saw your face,
| thought the Sun rose in your eyes
And the Moon and the stars
Where the giftsyou gave
To the dark and the endless skiesO
N Ewan MacCall

OBut soft! What light through yonder window breaks?
Itisthe Bast, and duliet isthe Sun!
Arise, fair Sun, and kill the curious Moon,
Who isaready sick and pale with grief,
That thou her maid art far more fair than she:
Be nat her maid, since sheisenviaus;
Her vesta livery isbut sick and green,
And none but fods dowear it.0
N Shakespeare (Romeo and Juliet)
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Moon Poans

OThe mingrels played their Christmas tune
To-night beneath my cottage eaves;
While smitten by a lofty Moon,
Theencircling laurels, thick with leaves,
Gave back arich and dazzling sheen
That overpowered their natural green.0
N Wadsworth, Christmas Minstrelsy

Ol'sthe Moon tired?
She looks so pale
Within her misty val;
She scales the sky from east towest,
And takes norest.
Before the coming of the night
The Moon shows papery white;
Before the dawning of the day
She fades avay.O
N Christina Rossetti, Is the Moon Tired?

CBoftly, silently, now the Moon
Walks the night, in her glver shom;
Thisway, and that, she peers, and sees
Slver fruit upon silver trees;
One by the casaments catch
Her beams beneath the silvery thatch;
Couched in his kennel, like a lag,
With paws of silver sleeps the day;
From her shadawy cate the white breasts peep
Of dovesin a silver-feathered deep;
A harvest mouse goes scamyering by,
With glver daws, and silver eye;
And movelessfish in the water gleam,
By silver reedsin asilver stream.O
N Walter dela Mare, Slver
|
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M oon Food
Moon Cakes from Shanghai

Pleaz Note:
Adult supervision should aways be used when using ahot stove or oven.

These Chinese Moon Cakesare usudly made in Chinese Moon Ceke molds. The molds havethe
traditional imprint of chrysanthemums, and Chinesecharacters Usethe recipe below, and create
your very own design on your M oon Cakes M ake sureyou put your design on your Moon Cakes
before placing them in the oven. Have fun making thistasty treat! Therecipe makesabout 16 cakes.

4 cupsflour

4 thyp. brown sugar
1 tp. st

4 0z. margarine

1 eqm

1tsp. sssameoil

FHlling

2 thsp. peanuts

2 tbsp. sesame seds

2 tbsp. walnutsor pine nuts

2 tbsp. chestnuts boiled until tender, or blanched amonds
2 tb. sultanas or other dried fruit, chopped

2 tby. chopped apricats

4 thsp. brown sugar

2 thsp. margarine

2 tbs. riceflour, or poppy seeds

Preheat oven to 400jF. Sft flour, sugar, and salt together. Chop margarineinto clumps, and mix
with flour, sugar, and salt until crumbsform. Add enough hot water alittlebit at atimeto makea
pastry dough (about half a cup). Cover with acloth. Roast peanutsfor about two minutesin very
hot pan. Add sesame sseds and cover to prevent nuts and seedsfrom jumping out of the pan.
Continue to cook for another two minutes. Place peanuts and ssedsin afood processor, and grind
with the other nuts. Add the remaining filling ingredients, and mix together. Roll out pastry dough,
and cut out rounds. Rub pastry mad with margarine. Presspastry on bottom and sdes of mold.
Put in atablespoon of filling. Covea with another pastry round to make alid. Wet edgesto sedl the
top and bottom pastriestogether. Place eech cake on agreassd baking sheet. Beat eggs and sesame
oil together, and brush each cakewith thismixture. Bakeabout thirty minutesor until cakesare
golden brown.

(Jack Santa M aria, Chinese Veegetarian Cookery, Rider and Co., London, 1983)
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M oon Food

Moon Biscuits

Pleazz Note:
Adult supervision should aways be used when
usngahot sove, or oven.

Moon bisauitsare madein the shape of the arescent Moon. A whole hazelnut placed within them
represent the Full Moon yet to come. Hereisafun and easy recipe.

9 0z. whole whea flour
3 0z. soft brown sugar

6 0z. butter or vegetable margarine
Large handful of hazdnuts

Preheat oven to 300;jF. Blend sugar and butter. Add flour to form dough. Knead dough on floured
surface. Gently work hazelnutsthrough the dough. Flatten the dough to about half an inch. Witha
Moon shaped padry cutter cut out bisauits, place on baking shed, and bake until light golden
brown. Enjoy!
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Eight Phase Moon Maze

Complete an entire M oon Phase M aze from Full M oon to Full Moon.
While on your journey select the correct phasename from the lis below and label each phase.

New Moon Full Moon
Waxing Crescent Waning Gibbous
Hrd Quarter Lag Quarter

Waxing Gibbous Waning Crescent
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Wordsearch Puzzle

VONBRAUNAAGAGYTVKTI
oCcJDbuzIlI JDORFL SREKTH
EUCXQRTLDSI MDJRRPKD
DSYBANMDIBVVASRONRIN
RBGGMI AOLTXDIKTOQEIKPW
A RARYRQBI AUGJFRFHZP
PGJFDDWERYZHLJBONMB
EQEPHLYRYLATDRWWNZB
HV GZAATTZWIKULGWGD SGZC
SJLFZPGHTSI OLKOV SKY
GODDARD SHEPARD VONBRAUN
ARMSTRONG GAGARIN TSIOLKOVSKY
ALDRIN OBERTH VERNE

In therectangeto

theright, draw a

picture of yoursdlf

on the Moon.

Have fun, and be

cregtivel

Meon the Moon!

|
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Wordsearch Key
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Crosswvord Puzzle

Across

1. The gudy of the Moon 1. Orhitd peiod reativeto the dars

4. Center of rotation 2. Havingto do with the Moon

6. Phase when Moon ishaf illuminated 3. Phasein which we can®see the M oon

7. Movement around a parent objed 5. Phasein which the Moon isfully illuminated
8. Edge of the Moon 6. Quad-gelar objedt

9. Forcesthat digort another body 7. Spinning about an axis

11. Icy object that orbitsthrough a solar sygem 10. Congdlation name; same asalunar feature
12. Air surrounding a planet or moon 13. Movement by wind, water, ice, or gravity
14. Mog orbit the Sun between Marsand Jupiter 14. Percent of reflectivity of acelegia body

15. Circular impact feature on a planet or moon 16. Massof tiny ice crydals

19. Type of rock with sharp-cornered bits 17. Path of one body around another

21. Channé or fissure on the M oon@surface 18. A lunar Geal

22. Moon origin theory in which one body broke gpart  20. The fourth, fifth, and sxth lettersof the aphabet
|
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Crossword Puzzl e Solution

I E
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Observing the M oon&Motion

O he Moving Moon went up the sky, and nowhere did abideE .O(William Shakespeare)

TheM oon movesin our ky, and two different kindsof motion areinvolved. TheEarthrotatesonitsaxisevery day.
Thismovement makesthe M oon risesabovetheeasern horizon, travel aorossthe ky, and set below thewestern horizon.
Asthewarld turns, wecan track themotion of theM oon duringtheday. TheM oon dsorevolvesaround theEarth during
the month. Thismotion makesthe Moon appear in adightly different place in the sky from night to night.

Observation One

Go qutsde ome clear evening when the Moon isin the sky. Stand in one specid spot, face south, and notice what
objectN your neighbor@house, atree, abuilding, or whatever you chooseN isdirectly in front of you. Insead of the
neighborhood shown at the bottom of the diagram, draw the things you see on your own horizon.

Now draw the M oon asit appeasin the ky, and notethe time. Come back outsde an hour later, sandin the same
place, and facethesamedirection. Draw theM oon again. Repest your obsavation onehour later. Can you esimatehow
far theM oontravelsin an hour becauseof therotation of theEarth onitsaxis? Y ou can estimate degreesby holding out
your fig a arm@length. One QisOequasabout 10; in the ky.

Observation Two
Sdlect an observation gpot, face south, and draw the objects on your horizon asyou did previoudy. Drawthe M oon,
noting itspodtion carefully with respect to the dojects on your horizon. Write down the time of your observation.
The next night At THE samE TIME, repeet your dbservation. Repest thisprocedurefor four or five consecutivenights
Notehowfar theM oon travelsfrom onenight to thenext. Useyour GigQo etimatehow far theM oon travelsin degrees

Conclugon
If you®e made careful measurements, you may find that the Moon moves about 15j per hour dueto the Earth®
rotation on itsaxis, and it moves about 13.2 degrees pe day dueto itsrevolution around the Earth.

]
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Wha isaMonth?

Scientigsoften rely on the movements of celestid bodiesto define unitsof time. What isamonth, for example?
There are two waysto measure amonth based on the motion of the M oon: thesdereal month and the synodic
month.

A ddereal (¢ar) month isthe length of timeit takesthe Moon to complete one orbit aound the Earth. Wecan
messure thislength of time by usng adisant Sa asareference pant and determining how longit takesthe Moon
to travd around the Earth and line with that gar again. Thisworksbecause 2as dueto their great digances, ae
bascadly fixed in podtion relative to the Earth. Thisorbitd period takes 27.3 daysto complete.

The other measurement, the synodic month, ishow long it takesthe M oon to completedl of its phases We can
measure from one new Moon to the next new Moon. The (new) Moon gatsout digned with the Sun, orbits
around the Earth, and then catches up to theSun again. Thistakes29.5 days and isdetermined by the grouping
(synod = group) the Moon with the Sun ingead of adigant gar.

To demongratethese conceptsin aplanetarium, jus follow these easy deps

1. Useyour locd meridian asareferencepoint, or sart/finish line, to subditute for adigant gar.

2. Lineup the Moon and the Sun aong the meridian with ether their leading or trailing limb touching the merid-
ian or with the two bodies sraddling the meridian asin the figuresbeow thistext.

3. Toenaurethat your audience can seethe Moon at al times set and lock the Moon in itsfull phase. Explain,
however, that the M oon® phasein this position would be a new M oon. Wele keeping it full for convenience.

4. Udgngannua motion, gart the M oon through itsrevolution around the Earth. Siop annua motion when the
M oon@leading or trailing edge (whichever you used first) istouching (or straddling) the meridian again.

5. Poaint out that while the Moon has now traveled 360; around the Earth and returned to itsorignd postion, it
hasnot yet caught up with the Sun. Thisisthe Sdered month, which takes27.3 daysto complete

6. Continue movingthe Moon, with annua motion, until it linesup with the Sun again. Now the M oon has
completed itsgycle of phases Thisisthe synodic month, or traditiona lunar month, and 1t@29.5 dayslong

©) ©)
° o

E S w E S w E S w
Racethe Moonand theSun in TheM oon travds360; around The Moon mug travel farther to
the same padtion, on theloc the Earth in 27.3 days and it catch up with the Sun and return
meridian. Run annud mation to returnsto the maidian. The to itsnew Moon phase. It takesa
makethe Moon travel wes to Sun@paogtion has changed dueto total of 29.5 daysfor the Moon to
esd around the Earth. Earth@motion around the Sun. complete itscycle of phases

Craigmont Planetarium P 3333 Covington PikeP Memphis, Tennessee 38128 P (901) 385-4319
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TheMoon lHluson and Q_unaicO

The Moon Illuson e

TheMoon appearsto bemuch largerwhenitisnearthehorizonthanwhenitisseenhigher w )
inthesky. Thisphenomenonisreferred to astheMoonillus on. We subconsciousy compare o
the 9ze of the Moon with objectsthat are familiar to us, likebuildings. To provethat this
isanillusion, takeasmall peaor your finger, hold it at arm@length, and cover the Moon. Then do the
samething when the M oon ishigher in the sky; youll seethat it doesd change sizes

You might also comparethe apparent Size of theimageof the Moon in the upper right corner of this
page with the image of the Moon rigng behind acity skyline & the bottom of the page Doesit gopear
larger when you compareit with objectson the ground?

Some agronomers dond agree with this explanation. Instead, they prefer to say the sy near the
horizon gppearsto befarther avay from theobsearver than doesthe sky overhead. Two objectsthe same
szeviewed againg farther and closa backgroundswill appear to have different Szes For an dternate
explanation of thishighly debated phenomenon, vist the N ev Thoughtson UndergandingtheM oon
[ llusi onOWeb page at <http://www. GriffithObs.org/l PSMoonl llus. html>.

>

Lunatics

Beingalunaticisi®so bad. LunaistheL atinword for Moon. Thetermlunatic originated when people
mistakenly believed that staringat thelight of thefull Moon for too longwoul d rob you of your mental
faculties Someamateur astronomersaffectionately refer to themsdvesaslunati csbecausetheybe@razyO
about observingour Moon.

The Asndation of Lunar and Planetary Observershasa ste a <http://www.|pl.arizona.edu/alpo/>.
Onthisgteyou can find out morethan you ever wanted to know about the Moon.

Thelunar areaof theWeb steincludestrans ent phenomena, lunar topography, eclipses, and alunar
calendar for eech month. Thecaendar i ndi catesthe passage of 9 gnifi cant starsand planetsby the M oon
duringthe courseof itsorbit of Earth. Thergga monthly Lunar Observer newdetter for gudentsof the
Moon. Back issuesareavailable. Setches of lunar obsarvers how featureson the surface of the Moon.

If youthought theM oonwasjust agrey-whiteorbwith afew dark spotson it, think again. Onceyou
start sudyingthe Moon, youll be eble to recognize its featureslike you would the faceof an old friend.

Remember asyou take alook at the nighttime sky to think about all the amazing magic the M oon
can perform. And the next time that someone calls you alunatic, be sureto say, O hank youlO

Craigmont Planetarium P 3333 Covington PikeP Memphis, Tennessee 38128 P (901) 385-4319
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ONhy doesthe M oon Follow me?O

The Parallax Phenomenon

Haveyou noticed, when yoube in acar, that objectscloseto you seemto passby you asthe car travels
down the dred, but the Moon seemsto follow you? Try this experiment to understand why.

Hold your thumb out at arm@length. Close one eye, and use your thumb to cover up some objedt
in the room. You might seledt a doorknob or alight switch. In the illustrations bdow, the thumb is
covaing up adigant sar. Now dosethe eyethat wasopen, and open the eyethat was closed. What
happened? Did your thumb seem to move? Why?

Your thumb jumped off the obj et it wascoveringbecauiseyou obsarved it from adifferent locationN
from theother sde of your head When you observed from your other eye, theangle at which you were
obsarving changed, 0 your thumb seemed to jump with respedt to the object that wasfarther away:.

N ow repest theexperiment with your thumb only afoot away from your faceinstead of at arm@length.
Didyour thumb jump thesameamount? With your thumb closer to your face it appearstojump more
than it did when it wasfarther away. T his phenomenon iscdled parallax. Objects dosetoyou seem to
move agreger anount when you observe them from different angles. Objedsfarther avay move les.

TheMoon is239,000 milesavay from you. Can you seewhy it ssemsnot to change podtion asyou
drive down the street while buildings, trees and people move pag you?

For another experience with pardlax, try shooting free throws with one eye closed. The Paralax
Phenomenon hdpsyou judge digancesbecauseyou have GtereoOvision and two imagesinyour brain.

1 I 3 I
Now reped the experi-
(3 ment with your thumb
S only a foot away from
~— your face insead of &
~ arm@length.
H old your thumb far away. Closeoneeye, and use
your thumb to cover up someobjec intheroom.
2 4

'®

=

N ow closetheeyethat wasopen, and opentheeye | Did your thumb jump the
that was closed. What happened? sameamount?
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ADncein aBlue MoonOand other Lunar Phenomena

Abowve: This phatograph wes taken by the Clementine
spececraft. Courtesy of NASA.

whether thereare any more olue MoonOmonthsfor the

remander of the year.

Blue Moons are not the only interesting phenomena  [Goz Mo Tues wWed Thor Fri Gat

Webe all quilty of beinglunatics arazy about the
Moon. The nighttime Ky isnever complete with-
out aglimpseof the Moon. Our Moon providesus
withlight at night whenever itisabovethehorizon,
and it controlsthe tideson Earth. Our partner in
pace, however, isinvolved in many more unusual
phenomenathan just the obviousones.

The popular phrase @nce in a blue MoonOhas
more validity than itsconnotation; theretruly are
olueOMoons. A blueMoon occurswhenever there
are two full Moons within the span of a Ingle
calendar month. On March 2™, 1999 there was a
full Moon, and there was another full Moon on
March 31%. Adding to the excitement was that
January 1999 wasalso ablueMoon monthwith full
Moonsonthe 1% andthe31% aswdl. February 1999
wasamonth that had no full Moon at all.

Check with your loca planetarium to find out

asociated with theM oon. Peopleoften seearingof light, 1 Z

or ahalo, around the Moon. Theshaosweaebelievedto
predict an oncomingrain shower. Halos, however, arenot
truly rain detedors, they S mply indicate the presenceof
high thin ice clouds beween usand the Moon. The halo
I scaused by therefraction of light through thethin clouds.
Thehadoiscomparableto arainbow, except that inthesky
there is no horizon to cut the ring in half. It makes a
complete circle around the Moon.

If you seea halo around the Moon, count the number
of darsindgdethe halo, and noticewhether it ranswithin
that number of hours. Youdl be doing scientificobserva:
tion and tegting the hypothessthat a halo around the
Moon means it& going to rain. Record your results and
report themin class.

™ January 1999
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In January of 1999, the M oonG phase was full on
Friday the 1st, last quarter on Saturday the Sth,
new on Sunday the 17th, first quarter on Sunday
the 24th, and full again on Sunday the 31st.
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The Sience of Lunar and Solar Eclipses

Eclipses accur when one celetia body passesin front
of another and hi desit fromview. T hetypeswehear about
mog often arelunar eclipsesand sdlar eclipses Both types
involve the M oon.

Lunar Eclipses

The Earth, illuminated by the Sun, cagsalong, cone-
shaped shadow in space. Light from the Sun is blocked
within this cone, cdled the umbra. Snce the Sun is 0
huge, encircling the shadow cone is an area of partid
shadow called the penumbra.

A totd lunar eclipse occurswhen the M oon passescom-
pletely into the umbra. Some indirect light bent by the
EarthGatmospherereachestheM oon, and it turnsa shade
of red. If theair isclean, the shade of red will belight. If
theair isdirty, the shade of red can be very dark.

If the Moon travelsdirectly through the center of the
umbra, it may beobscured for up to twohours If it doesn®
theeclipsemay bepartid. How much of theM oonisdark
and how long the event lags dgoends on how much of the
Earth@shadow coversthe Moon.

Before theM oon enterstheumbra during either atota
or apartid eclipse, it iswithin the penumbra, and the sur-
face gartsto darken dightly. The portion of the Moon
that entersthe umbrawill appear much darker. During a
tota lunar eclipse, thelunar disk isnot completely dark; it
isfantly illuminated with ared light.

TheM oonlooksmyseriousand magcal. Many people
can enjoy observing alunar eclipse. [t@as completdy safe
to look & the Moon during alunar eclipse asit isto look
a the Moon at any other time.

Solar Eclipses

During a solar eclipse, the Moon passes between the
Sun and the Earth. The Sun is400 timeslarger than the
M oon, but it@aso 400 times farther away. So, by coinci-
dence, theM oon gopearsto bethe sane 9ze asthe Sun as
seen from the Earth@surface. The Moon® disc can com-
pletey cover the Sun, blocking it from view on Earth.

Tota olar eclipsesoccur when the Moon@umbraresches
the surface of the Earth. The width of the penumbra
shadow, or the area of partid eclipse on the surface of the

Earth, isabout 4828 km, but the path of totdity isonly
about 112 km wide.

The length of the M oon®umbra variesfrom 367,000
to0 379,800 kmduringitselipticd orbit around the Earth.
Thedigancebetween theEarth and the M oon variesfrom
357,300t0407,100 km. At certaintimes, whentheM oon
pasesbetween the Earth and the Sun, i tsshadow may not
reach al the way to the Earth. At such times, an annular
edlipse oacurs An annulus, or Qittle ringOof the sunlight
from the solar disk appears around the dark disk of the
Moon.

How Often do EclipsesOccur?

If Earth®orbit around the Sun were in the same plane
asthe M oon@orbit about Earth, two eclipseswould ocaur
during each lunar month. A tota eclipse of the Moon
would happen every time the Moon wasfull, and atotal
olar eclipse would take place every time the Moon was
new. Thetwo orbits, howeva, aretilted 5.2j with regpect
to each other.

Eclipses can only occur when the Moon iswithin afew
degrees of ether of two points caled nodes, whereitsor-
bit croses that of the Earth. If the Moon is new at that
time, we see atota sola eclipse If the Moon is full, we
will sse atotd lunar edipse.

Periodically both the Sun and the Moon return to the
same pogtion relaive to one of the nodes, with the result
that eclipsesreaur a regular intervals. The time of this
eclipsintavd, cdled thesarcs, isalittlemorethan 6585.3
days or about 18 years

The saros, known snce the time of ancient Babylonia,
correspondsamog exactly to 19 returnsof theSun to the
same node, 242 returns of the Moon to the sane node,
and 223 lunar months An eclipsethat reaursafter thesaros
will be a duplicate of the ealier edipse. It will be visble
120; farther west on the Earth®surface becauseof the ro-
tation of the Earth during the third of a day included in
theinterval.

During one srosabout 70 eclipses take place, usualy
29 lunar eclipsesand 41 solar eclipses During agven year
of the sros ¢ycle, the minimum number of eclipsesthat
can occur istwo. The maximum is seven. Average isfour.
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Observing Solar Eclipses Sady

How does one observe asolar eclipse? Never, never, Never look through an unshielded tdescope aimed at the Sun.
Lookingdirectly at the SunN even for ashort timeN |sdangerous Lookingdirectly at theSunN even asmall part of itN
can actually burn your eyes When you look at the Sun, your eye lensesfocusitsintense light on theretina, addicate
layer of cellsa the back of the eyethat eendsvisua imag&to the bran. The retina doesn®fed pain. You don® know
it@beingburned. T hislesson can belearned at theexpenseof theltalian scientig Gaileowho did so and becameblind.
Today with our high-tranamisson telescopes eye damage will occur within lessthan a second.

There@no shidd generdly availablethat will protect your eyesfrom the Sun@invisible ultraviolet rays

¥ NOT dark sungasses

¥ NOT ordinary light filters

¥ NOT exposd photographic film
¥ NOT welding goggles

¥ NOT apiece of anoked gass

Smple and Safe Methods for Observing a Solar Eclipse
Method 1: The Pinhole Projector

Find a big cardboard box (e.g 12" x 12" x 21" or even

larger) and cut a¥," hole in the upper part of one end. I u I Fater P
Tapeapleceofdumlnumfonoverthehole Then, pokea PR Lo 1} T
hole in the duminum foil with agraight pin or aneedle. R S >

Tape a piece of white papea indde the box, oppogte the .
end with the pin hole but remember to stanp wiTH Your ' I
BACK To THE SUN. Hold the box over your head with the ‘;:a‘l '
pin hole facing toward the Sun. An image of the Sun will — : — _
appear on the paper. For alarger image, use alonger box.  Faure 1: Here@ asimple solar eclipse viewi ng box that
(SeeHaure 1) easy to make and will protect your eyesight.

Method 2: The Pinhole Mirror . )

A variation on the pinhole theme isthe(pinhole mirror,Onice for indoor classoom observing. Cover apocket mirror
with apiece of paper that hasa," hole punched in it. Open a south-facing window, and place the covered mirror on
the aunlit sll o it re‘lectsaqoot “of light onto the far wall insde. The spot of light isan image of the SunSface. The
farther away thewall is the better; the image will be only one inch acrossfor evary nine feet from the mirror.

Method 3: Projection through Binoculars or a Telescope

Hold apair of binocularsuptotheSun. Do not Look THRoucH THEM! Allow the Sun to passthrough them onto awall
or the ground. Or use ateescope to project an image of the Sun through its eyepiece onto awhite piece of paper or a
white pose board. The farther away the pape or posea board is, the lager the image of the Sun will be.

Method 4: Direct Observation

The only safe way to look at the Sun directly isthrough a gpecidly desgned Sun-observing filter made of Mylar2 .
Other materids such assmoked gass, photographicfilters or layersof colored plagtic, should never beused. Anyfilter
used with atelescope or other opticd instrument needsto go over thefront, never the eyepiece, T hiskeepsnearly al of
the SUnBlight and heat out of the insgtrument. M ake sure the filter is secured firmly o it won®be didodged by agust
of wind or the poke of a curious spectatar®finger. Years ago cheap telescopes were sold with CBun capOmeant to go
over theeyepiece. Thiswasa disastrousidea. They sometimes cracked under the Sun®hest, sanding a sudden blaze of
concentrated light into the observer®eye. I you have an eyepiece Qun filter, throw it out.
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Biographies

RoBERT GODDARD was born in Massachusetts in 1882. He designed, built, and launched the world®firs liquid
fueled rocket.

NEIL ARMSTRONG wasborn in Ohio in 1930. In 1966 Neil was command pilot for the Gemini VIII misson. Then
in July 1969 he was commander of the Apollo XI lunar misson. He wasthefirs person towak on the Moon.

Epwin (BuzzOALDRIN was born in Montclair, New Jerssy in 1930. He was the second human to stand on the
Moon. Buzz walked in gpace during the Gemini X1 misson beforetravelingin the lunar module for the Apollo XI
landing.

ALAN SHEPHARD, JR. On May 5, 1961 Shepard became AmericaBfirst astronaut launched into spacein a Redstone
rocket. Hejoined earlier coamonautsfrom the Soviet Union. Shepard aso led the crew of theApollo X1V missontothe
M oon and back.

YURI GAGARIN was born March 9, 1934 near Moscow, Russia. In 1961, Gagarin, a Russan cosmonaut, wasthe firgt
person in gpace when he flew aboard the ook craft. His1 hour 48 minutesflight orbited theEarth once.

HERMANN OBERTH was born in Germany in 1894. He wrote a book that showed how rockets could be used to

launch objectsinto space. Oberth introduced the idea of stages. Once part of the rocket®fuel is expended (used up),
that sage should be dropped as dead weight, so asnot to dow down the spacecraft.

WERNHER VON BRAUN wasborn in Gamany in 1912. Von Braun directed Germany®rocket development program

in which he and histeam built theV2 rockesused againg Engand in World War I1. Thelaunch of theV2, which flew
120 miles, marked the beginning of the space age.

KONSTANTIN TSOLKOVSKY was born September 17, 1857 at |zhevskoye, Russa. Tsolkovsky wrote bookswhich
evolved from science fiction into scientific ideas and theories He isconddered the father of agronauticsand rocket
dynamics.

JULES VERNE was born February 8, 1828 on thelle Feydeau in Nantes Verne, a sdence fiction writer, wrateimagina-
tive goriesthat dedt with variouswaysto travd in space and to the Moon.

Craigmont Planetarium P 3333 Covington PikeP Memphis, Tennessee 38128 P (901) 385-4319
Page 19



Lunar Odyssey

Glossary of Terms

Albedo: the proportion of light faling on asurface that isreflected, expressed asafraction or percentage

Asteroid: afragment of materia smilar to planetary matter; mogt asteroids orbit the Sun between Mars and
Jupiter

Atmosphere: the air surrounding a planet or moon and movingin currentsaround it
AXiS ared or imaginary line on which an object ratatesor isregarded asrotating
Breccia: rock conssting of sharp-cornered bitsor rodk cemented together by sand, dlay, or lime

Capture Theory: atheory on how the Moon was formed; the M oon wasa separate body from the Earth that
traveled around the Sun, and when it cametoo close to the Earth, the Eath@gravity captured the Moon

Catena: achain of craterson a planetary surface
Coa esce: to unite or mergeinto asinge body, group, or mass

Comet: an icy body orbitingin the solar system; it partialy vaporizeswhen it nearsthe Sun, developing adiffuse
envelope of dugt and gasand, normally, one or moretails

Concentric rings: ringsaround acommon center

Constdlations. patterns made of sars one of 88 desgnated areasin the Ky or the pattern of garswithin it
Crater: acircular featureon the surface of a planetary object

Dorsum: anirregular, wrinkled ridge feature found on planetary surfaces

Eroson: the movement of wesathering products by wind, water, ice or gravity

Fisson Theory: atheory explainingthe Moon@orign; it suggeststhat around four and a half billion years ago,
when the Earth was dill soft and molten and spun on itsaxisalot fagter, achunk came off of the Earth; this chunk
became the Moon

Fossa: along, narrow, shalow depresion on aplanetary surface

|
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Glossary of Terms

Gravity: the force thet tendstodraw al bodiesin the Earth®@sphere toward the center of the Earth

Gregorian Caendar: caendar built around the solar year and ignoresthe lunar cycle; most commonly used
today

Idamic Calendar: 12 lunar monthswhich form acycle of 32 and a 4] yearsrelative to the solar year
Jewish Caendar: 12 lunar monthsthat addsathirteanth seven timesin every 19 year cycle

Lunar eclipse: aphenomenon which occurswhen the Moon crosesinto theshadow of the Earth

M are: literally meaning Gea,Orefersto extensive dark aress on the Moon

Meteors. dso known as Ghooting sarOor @dlling starsObrief luminoustrails observed as particles of dust or
pieces of rock from space enter the Earth@upper amosphere and burn up because of friction

Mons: in describing planetary surfaces, amountain
Nebula: alarge cold massof gasand dust

Observatory: abuilding equipped for scientific observation generaly with alarge tdescope for astronomical
rescarch

Oceanus. literaly meaning Qea;Obiggest form of maria (plura form of mare)

Orbit: path followed by abody movingin agavitationd fidd

Palus: literaly meaning @narshOor Qwamp;Oaterm used to name certain dark areason the Moon
Planetes mal: abody of rock and/or ice (under 10 kilometers) formed in the primordia solar nebula
Planet: an agronomical body in orbit around agta, or the Sun, which hasamasstoo snal to become agar
Planitia alow plain found on the surface of the planet

Primordia: exiging from the beginning
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Glossary of Terms

Promontorium: literally @romontoryOor @apeOterm used to describes a few features on the M oon where a
brighter area protrudesinto adarke area

Proto Moon: begnning sage of M oon formation

Quasar: asmal extragaactic object that is exceedingy luminousfor itsangular Sze and has alarge redshift
Revolution: the moving of abody in acircular course ebout an externd point

Rille: achannd or fissure in the M oonSsurface

Rimes. awhite massof tiny ice crystalsformed on grass, leaves etc. from atmospheric moisture

Rorschach Test: ates for the andyss of persondity in which the person being tested tellswhat is suggested to
him or her by agandard series of inkblot desgns

Rotation: turning motion of an object on itsaxis
SHenologists stientisswho study the Moon
Sdereal Month: the orbitd peiod, relative to the dars, of the Moon around the Earth = 27.32166 days

Snus literally meaning vay; Oused to describe certain festuresthat have a bay-like appearanceaong the borders of
the Moon

Joace Race: the racebetwean different countries, mainly the United Statesand the Soviet Union, to get to the
Moon

Stars. twinkling points of light; distant sunslike our Sun
Synodic Month: the time between successive new M oons = 29.53059 days
Tida Force: the effect of the Moon@gravitationa pull on the Earth; any distorting gravitational force

Vallis acurvingvaley on the surface of a planet
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Overview of the Mg or Moons of our Solar System

Earth@ Moon

Average digance from Earth: 384,000 km or 239,000 miles

Orbitd peiod: 27 days, 7 hours, 44 minutes

Diameter: 3,476 km/2,160 miles Surface gravity: 0.16g

Compodtion: Basdtic (dark volcanic material) dust and rocks

Atmosphere: None

Surface temperature Daytime can exceed 93jC (200;F); night temperature can drop to -129;C (-200jF)
Surface agppearance: Battered by meteorites cometsand agerads, covered with craters, dust and rock

Marss Moon Phobos

Average digance from Mars 9,400 km or 5,850 miles

Orbitd peiod: 7 hours, 40 minutes

Diameter: 21 km/13 miles Gravity: 0.0008g

Compodtion: Basdtic (dark volcanic materia) rocks

Atmosphere: None

Surface temperature -100;C (-148jF) on sunlight Sde, -150;C (-238iF) on night Sde
Surface appearance: Entirdy covered with craters and rock

Margs Moon Deimos

Average digance from Mars 23,500 km or 14,600 miles

Orbita peiod: 1 day, 6 hours, 19 minutes

Diameter: 12 km/7.3 miles Gravity: 0.0003g

Compodtion: Basdtic (dark volcanic materia) rocks

Atmosphere: None

Surface temperature -100;C (-148jF) on sunlight Sde, -150;C (-238iF) on night 9de
Surface appearance: Entirdy covered with craters and rock

|
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Overview of the Mg or Moons of our Solar System

Jupiter@Moon lo

Average digance from Jupiter: 422,000 km or 262,000 miles

Orbita peiod: 1 day, 18 hours, 28 minutes

Diameter: 3,630 km/2,250 miles Gravity: 0.188g

Compostion: Basdltic (dark volcanic materia) rocks and dust

Atmosphere: None

Surface temperature -150;C (-238jF) on sunlight Sde, -190;C (-310;F) on night 9de
Surface gppearance: Crata's rock; known to have active volcanoes rdlessng sulfur onto surface

Jupiter@ Moon Europa

Average digance from Jupiter: 671,000 km or 417,000 miles

Orbitd peiod: 3 days 13 hours, 13 minutes

Diameter: 3,140 km/1,950 miles Gravity: 0.1379g

Compodgtion: Water iceand carbon dioxideice

Atmosphere: None

Surface temperature -150;C (-238iF) on sunlight sde, -190;C (-310jF) on night Sde
Surface appearance: Entirdy covered with ice, possbly an ocean layer under theice

Jupiter@ Moon Ganymede

Average digance from Jupiter: 1,070,000,000 km or 665,000 miles

Orbitd peiod: 7 days 3 hours, 43 minutes

Diameter: 5,260 km/3,270 miles Gravity: 0.15g

Composdtion: Basdtic (dark volcanic materia) rocksand ice

Atmosphere: None

Surface temperature -150;C (-238;iF) on sunlight sde, -190;C (-310jF) on night sde
Surface appearance: Entirdy covered with cratersand rock

Jupiter@ Moon Cdligo

Average digance from Jupiter: 1,885,000 km or 1,170,000 miles

Orbitd peiod: 16 days, 16 hours 32 minutes

Diameter: 4,800 km/2,930 miles Gravity: 0.13g

Composdtion: Basdtic (dark volcanic materia) rocksand ice

Atmosphere: None

Surface temperature -150;C (-238jF) on sunlight Sde, -190;C (-310;F) on night Sde
Surface appearance: Entirdy covered with craters and rock

Sturn@Moon Titan

Average digance from Saturn: 1,221,000 km or 759,000 miles

Orbita peiod: 15 days 22 hours, 41 minutes

Diameter: 5,150 km/3,200 miles Gravity: 0.141g

Compodtion: rock and ice

Atmogphere: Extengve nitrogen atmosphere with a surface pressure 1.6 timesthat of Earth. Atmosphereis colored
orange by a smog of organic materia

Surface temperature -320;C (-544iF)

Surface gppearance: Uncatain; possbly methane ocemns, ice, and rock
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Overview of the Mg or Moons of our Solar System

Uranuss Moon Miranda

Average digance from Uranus 129,900 km or 80,700 miles

Orbita peiod: 1 day, 9 hours, 55 minutes

Diameter: 485 km/300 miles Gravity: 0.0089g

Composgtion: Rock and ice.

Surface temperature -195;C (-320jF).

Surface appearance: One of the mog varied surfaces, with featuresincluding mountains, craters and gant cliffs

Neptune@Moon Triton

Average digance from Neptune: 354,000 km or 220,000 miles.

Orbita peiod: 5 days, 21 hours, 3 minutes

Diameter: 2,720 km/1,690 miles Gravity: Uncertain.

Compostion: Rock and ice.

Surface temperature -200;C (-340iF).

Surface appearance: Many cratersand bright patchesdf ice. A few geysersof nitrogen ges

Pluto® Moon Charon

Average digance from Pluto: 19,100 km or 12,000 miles

Orbita peiod: 6 days, 9 hours 17 minutes

Diameter: 1,285 km/800 miles Gravity: Uncertain.
Composdtion: Probably ice and rock.
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