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Lunar Eclipse
9/27/15

Lunar Eclipse

Larry Faltz compiledthis compositeof the Septembe27" Super-
moonlunar eclipsefrom imagestakenby himself, Rick Bria, Mike
Virsinger and JohnPaladini.Larry, Mike and Johnall used80mm
refractors(while Rick useda 78mmrefractor).Mi k ém@ageis a
60 secondexposure(at ISO 1600) while Johnuseda onesecond
exposure Mike notedthat his imageis redderthan seenthrough
thetelesope(sensoiartifact).

As henotesRick B r i imageclearlyshowsthearcof theE a r
shadow-guessthe world is round, after all. If you missedthe
eclipse the next Supermooneclipseis slatedfor 2033.
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WAA November Lecture

fiLight Pollutiono

Friday November 6", 7:30pm

Miller Lecture Hall,

Pace University, Pleasantville, NY
CharlesFulco will speakon light pollution, the Inter-
national Dark-Sky Association and preserving our
night sky. Mr. Fulcois a scienceconsultantand cur-
riculum writer with BOCESandthe former Planetari-
um Director at Port Chester Middle School, Port
ChesterNew York. He is the IDA Local Area Direc-
tor for WestchesteCounty. An avid amateurastron-
omer, Charlesfostersdark-sky educationand partici-
patesin manyastronomyeventsthroughNASA's So-
lar System Ambassadorprogram. He enjoys astro-
nomical and terrestrial photography,promoting envi-
ronmentalactivities, and chasingeclipsesaroundthe
world. He is currentlyinvolved with the nationaledu-
cational and public outreachfor the 2017 total solar
eclipse.Free and opento the public. Directions and

Map.

Upcoming Lectures

Pace University, Pleasantville, NY

Our speakerfor Decembed™ will be Andy Poineros
Hewill bepresentingonthe New HorizonsMission.

Starway to Heaven

Saturday November 71", Dusk

Ward Pound Ridge Reservation,

Cross River, NY

This is our scheduledStarwayto Heavenobserving
datefor Novemberweathermpermitting. Freeandopen
to the public. The rain/cloud dateis November14™,
Note: By attendingour star partiesyou are subjectto
our rules and expectationsas describedhere Direc-
tions

New Members. . .
ChristophelSpedaliereandfamily - Pleasantville
Josel.ugo - Jeffersorvalley

Bill Wertheim- Mt. Vernon

Antonio Da Silva- New Rochelle

LouiseElton - Larchmont

Miriam Beveridge- Scarsdale

Tracy Schaffer- Crotonon Hudson

Renewing Members. . .
EdgarS Edelmann Tarrytown
Woody Umanoff- MountKisco
RobertBrownell - Peekskill

MichaelLomsky- Wilton
AnthonyMonaco- Bronx
EmmanouilMakrakis- Scarsdale
Kevin SheaOssining

Olivier Prache Pleasantville
BobKelly - Ardsley

Kevin Mathisson+ Millwood
Vince Quartararc Katonah
Mauri Rosenthat Scarsdale

. e

. - - % .
Courtesy of John Paladini is this fisheye image fea-
turing 5/6™s of the winter hexagon (Sirius absent).
John used an ASI 120mm camera.

WAA Apparel
Charlie Gibsonwill be bringing WAA apparelfor
saleto WAA meetingsitemsinclude:
1 Hat($15)
1 Polos($15
1 Teeshirts($12)

Call: 1-877-456-5778 (toll free) for announce-
ments, weather cancellations, or questions. Also,
dond forget to periodically visit the WAA website.

Westchester
Amateur Astronomers
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http://www.pace.edu/about-us/all-about-pace/directions-to-all-campuses/pleasantville-campus/
http://www.pace.edu/media/files/campus-maps/plvmap07.pdf
http://westchesterastronomers.org/?q=guidelines
http://maps.google.com/maps?hl=en&source=hp&ie=UTF8&q=ward+pound+ridge+reservation&fb=1&gl=us&ei=PCfOSrBhjZjwBq242PMD&hq=ward+pound+ridge+reservation&hnear=White+Plains,+NY&ll=41.270582,-73.677063&spn=0.687424,1.231842&z=10&iwloc=A&iwstate1=dir
http://maps.google.com/maps?hl=en&source=hp&ie=UTF8&q=ward+pound+ridge+reservation&fb=1&gl=us&ei=PCfOSrBhjZjwBq242PMD&hq=ward+pound+ridge+reservation&hnear=White+Plains,+NY&ll=41.270582,-73.677063&spn=0.687424,1.231842&z=10&iwloc=A&iwstate1=dir
http://www.westchesterastronomers.org/
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Almanac
For November 2015 by Bob Kelly

AlUAz coord. TAN
Apparent
Westchester
2015-11-15
06h00m14s (EST)
Mag:5.5/9.0,22.5'
FOV:+80°00'00"

Coma Berenices

Novemberfeaturesthe continueddanceof the planets
in the morning sky, with Jupiter and Venus slowly
partingways. This month,the showis anhourearlier,
since Daylight SavingsTime endsfor the yearon the
15t Fainter Mars appearsto have a close encounter,
passingabout2/3% of a degreefrom Venuson the 3.
By mid-month, Mars is in the middle, alonein the
yawning gap betweenJupiterand Venus,looking in-
decisive. The Moon joins the danceon the 6" andthe
7" making for andher greatphotoop. Leo, led by
first magnitudestar Regulus,continuesits leap into
themorningsky, leavingour planetsbehind.

Mercurydropsout of the dawnsky andhangsout with
the Sun,gliding into theview of the S O H O@3gam-
era. Saturnjoins Mercuryin the C3 sceneon the 21%

. Saturn and Mercury in SaturnO,s glare Nov .24th
o A
° + (cartes du Ciel)

1 K]

Nov 3 Nov 11 Nov 19 Nov 25

. Sextans

- aJupiter
® ipi

Crater

Look thereto watchMe r ¢ usupgriiconjunction
onthe17"andS a t uaonjudcsionwith the Sunon
the 30",

AWAZ coord. TAN
Apparent
Westchester
2015-11-26
05h45m14s (EST)
Mag:10.0
FOV:+02°0000"

+16°00"

Moon just about to cover Aldebaran Nov. 26™
(cartes du Ciel)

278°30° 279°00'

The Moon makes another nice play Thanksgiving
morning;a full Moon runningin front of first magni-
tude Aldebaranin twilight just after 5:45am popping
out from behindthe Moon just after 6:30. Aldebaran
may be hardto find in the glare of the full Moon, a
tiny red sparkagainstthe edgeof the blazingly bright
lunarlimb.

In the eveningsky, w e &étto seehowlongandhow
low we canstill seeSaturnandits rings in our tele-
scopes.If you have a clear westsouthwesthorizon,
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takethe challengeon the 12" to seeSaturnnextto the
very thin Moon, settingonly anhourafterthe Sun.

I t anahergoodmonthfor finding Uranusand Nep-
tunewith your telescopeandgoodfinder charts. The
SummerTriangleis sailing off into the west,while the
AndromedaGalaxy soarsto the zenith. Orion throws
his legs up sidewaysover the easterrhorizonlater in
the evening,draggingthe winter constellationsalong
with him.

On the 15", CometC/2013 US10 (Catalina)reaches
82 million milesfrom the Suni the closestit will get

to the Sun. Normally this would not be notable,but

this is U S 1 Ofidststrip into the inner solar system.
0 N e evihetsareoftenmoreactiveassunlightwarms
thelong frozenices. It might be visible in binoculars
in DecemberarcingnorthtowardArcturus.

Leonidmeteorsslaminto theE a r fatmdsgherat 44
miles per second. The showerpeakson the 18", at a
rate of a few per quarterhour. The morning sky is
dark, with a nearly first quarterMoon settingin the
middle of thenight.

Satellites The InternationalSpaceStationoverflights
happenin the predawn sky for most of November.
Comparethe brightnessof the sunlightreflecting off
the Station with our morning planets. Will X-37B
reenterthis month? If this OTV-4, aka, USA-261,
staysin orbit, overflightsarelikely to bein the even-
ing. We 6skewhatthe Air Forcedecides.

On the 3, sundialsare off by the largestamountfor
theyear,16%2 minutes. Adjustasneeded.

Upcomingin December:

Venusandthe Moon are tight on the morning of the
7%, with the Moon coveringVenusjust afternoontime
in our skies.

The reliable Geminid meter showerpeaksover two
nights-the 13" and 14",

Our Winter Solsticeand the Aussie SummerSolstice
occur on the 22" at 0348UTC, which is the 215t at
11:48pmUS EasternTime andthe 22 at 3:48pmin

Sidney

Bubble Nebula
Mauri Rosenthal

lmage Copyright:" Mauri Rosenthal

Mauri Rosenthal imaged the Bubble Nebula, NGC 7635, from his yard in Yonkers during two nights in
October. High overhead in Cassiopeia, the Bubble is formed by the solar wind from a very hot central star
pushing out against a reddish cloud of hydrogen. The image, taken through a Questar 3 . Eeléscope us-
ing a .5x focal reducer and Astronomik CLS filter, used just over two hours of 10 minute exposures

stacked and processed with Nebulosity and PixInsight.
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Something Gained, Something Lost
Larry Faltz

When N A S A AssociateAdministrator for the Sci-
enceMission DirectorateJohn Grunsfeldopenedthe
New Horizons pressconferenceon July 15", the day
afterthe p r o bhistéris close encounterwith Pluto,
hetook theaudienceon atour of the SolarSystemHe
startedwith animageof the Sunfrom the Solar Dy-
namics Observatory then Mercury from Messenger,
Venus from Magellan, Earth from the Suomi NPP
satellite, Mars from Hubble, Jupiter from Galileo,
Saturnfrom Cassini,Uranusand Neptunefrom Voy-
ager and finally the first high-resolution New Hori-
zonsimageof Pluto.All of theseare NASA triumphs,
and now the tour is complete.(Grunsfeldsheepishly
admittedhe forgot to include animageof Ceresfrom
the Dawn mission,given its statusasthe otherdwarf
planetvisited by a NASA probe.He wastoo excited.)

New Horizons high resolution image of Pluto

It wasathrilling moment the exclamatiorpointon 58
fantastic years of spaceexploration.On October 4,
1957, the Soviet Union launched Sputnik, a tiny
spherethat could only beep.Just7 yearslater (and 50
yearsto thedaybeforeNewH o r i zmcoustérve
receiveda closeup videoimageof Marswith Mariner
4, dashingthe hopesof scientistsand sciencefiction
aficionadosalike that, for good or evil, w e 6&fidd
Mars to be habitable.From that momentwe realized
thatalthoughthe Solar Systemwasa fascinatingplace
full of newandunexpectegphenomenait wasinhos-
pitableto life of the humantype: individual multicel-
lular organismsthat live by convertingfree oxygen
moleculego carbondioxide, usetools,andhavethose
essentiallyindefinablequalities of consciousnessn-
telligenceand abstractthinking. That disappointment
(or if like StephenHawking you are paranoidabout
the intentions of extraterrestrialsthat reassurance)

was balancedby the sheergeophysicalwonder and

diversity of the Solar System,from Me r ¢ ularge6 s

iron coreto the unexpectednoonsof the outer plan-
ets.Onafew of thosemoonst h e evaénsdgor sub-
surfaceoceanshodiesof waterunimaginablet0 years
ago,perhapsontainingprimitive life.

Sciencefiction wo u | 8@envéry engagingif space
travelersonly foundrocksandmountainamadeof ice,
as interestingas thoseare from a scientific perspec-
tive. The discoveryof primitive life in the oceansof
Europaor Enceladusvould be astonishingandwould
rock humanityto its core,butit wo u | deraginter-
estingasfinding intelligentlife. Primitivelife c o u |
be the musefor therich body of fiction that positsen-
counterswith beingswho can challengeour mental

powersand humanvirtues (or lack thereof). I c an 6t

imagine CaptainKirk flying the Enterprisefrom one
pile of unicellularbacterialgooto anotherweekafter
week. The discovery of even primordial unicellular
life, though,would be particularly challengingto the
w o r | nbrfotheisticreligions, which hold that a di-
vine beingputlife exclusivelyon Earth.

It wasa popularif not theologicalbelief until the late
19" century, when temperaturesof the Moon and
planetscould be extrapolatedrom observationsthat
life existedon other planetsin our Solar System,in-

cluding our Moon and eventhe Sun. The Moon was
clearly a celestialbody to the Greeks,and although
their religion held that the Moon goddessSelene
w a s ram ihhabitant (her role was to transport it

acrossthe heavenslike Apollo carriedthe Sunin a
chariot), Greekphilosophersandtheir intellectualde-
scendantghought of the Moon as a habitableplace
not dissimilarfrom Earth. The Pythagoreanselieved
thatthe Moon was populatedoy largeanimalsthatare
superior to those on Eath becausethey d o ndist
chargeexcrementAround 300 BC, the Greekphilos-
opherEpicuruscodifiedthethoughtsof severalearlier
sagesinto the statementii T h ene &finite worlds
bothlike andunlike thisworld of o u r dnéall worlds
thereareliving creaturesand plantsand other things
we seein thisw o r |IThHeRomanphilosopher_ucre-
tius, who is creditedwith imagining the atom, wrote

i iistin the highestdegreeunlikely thatthis Earthand
sky are the only onesto havebeenc r e a Areudd
180BC, the GreekpoetLucian evenwrote a work of

sciencdfiction, VersHistorica (True History). Intend-
ed as a satire, it includesa flight to the Moon on a
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whirlwind (subsequentha favoredmechanisnof fan-
tastictravel,asin i T o tdoo, nthink w e 6im Keansas
a n y moancadestribesa war betweenthe Kings of
theMoon andthe Sunoverthe colonizationof Venus.

In the Middle Ages, the theological question of

whetherGod createdife on otherworlds wasdebated
by ThomasAquinas and other medievalchurchmae.

Their conclusionwas that an omnipotentGod could

havecreatedotherworlds,butHed i d ©héCatholic
dogmathat deniedthe existenceof extraterrestrialife

was adoptedby Protestantismin the 16" century,as
evidencedin this argumentby Philipp Melanchthon,
with Luther and Calvin one of the three most im-

portantfiguresof the Reformation.

JesusChrist was born, died and wasresurrectedn this
world. Nor does He manifestHimself elsewhere nor
elsewheréhasHe died or resurrectedThereforeit must
not be imaginedthat Christ died and was resurrected
more often, nor must it be thoughtthat in any other
world without the knowledgeof the Son of God, that
menwould berestoredo eternallife.

The Crucifixion hadto be auniqueevent.SinceChris-
tian theology,whetherCatholicor Protestantpromis-
es eternallife to everyonewho is not a sinner (or,
conveniently,who repents),worlds where Christ did
notdie for thei n h a b sirnssinmply codld not have
life. In this pre-scientific, theologicallydominatedera
no proof for this argumentneededto be offered, of
course,andif you imaginedotherwise,you could be
chargedwith heresy.

The rebellious16" century Italian friar and philoso-
pher GiordanoB r u nveelblk®own claim of life on
other worlds was not basedon scientific reasoning,
althoughNeil deGrass@ysonspenta gooddealof air
time in therecentCosmosuggestinghatBrunowasa
martyr of the scientific revolution and shouldoccupy
a hallowedplacealongsidehis contemporarie€oper-
nicus, Tycho Brahe,Kepler and Galileo. Someother

stakein Romeon Februaryl7,1600Q To its credit, the
Catholic Churchnow acceptghe possibility of extra-
terrestriallife, withoutimposingtheologicalcomplica-
tions or justifications. Threeyearsagoit sponsorech
weeklong conferenceon astrobiologyat the Pontifi-
cal Academyof Scienes that resultedin a compre-
hensivebook on the currentscientific stateof the sub-
ject, Frontiers of Astrobiology editedby Chris Impey
of the University of Arizona, JonatharLunine of Cor-
nell and José Fuentesof the Vatican Observatory
(CambridgeUniversity Press2012).

In the pre-Leeuwenhoelera, before the discoveryof
microbes, i | i heand people, plants and animals
similarif notidenticalto thoseon Earth.Theideathat
Earthlike life existed on other worlds persistedin
parallelwith theologicé denial,evenin the minds of
clergy, andit stayedbelow the radarof conservative
theological authoritiesas long as it was not usedto
undermine basic doctrine. An exampleis in On
Learned Ignorance by Cardinal Nicholas of Cusa,
publishedin 1440.Nicholas,animportantecclesiasti-
cal authority,alsohada stronginterestin mathematics
and astronomy He discussedhe possibility of multi-
ple worlds, felt thatthe orbits of the planetsand stars
were not circular, and wrote that other beingscould
existon the Moon andthe Sun,similar to whatLucian
depictedl,600yearsearlier. Popularliterature of the
day included stories about travel to the Moon and
meetingswith its inhabitants One prominentexample
is Ludovico Ar i o ggicddasdo Furioso (1516)
one of the most popularand influential poemsin the
history of Westernliterature. This enormouswork in
38,736lines of versetells the story of the battlesof
the Franks led by CharlemagnandOrlando(Roland)
againstthe Saracensn the 9" century.A masterpiece
of war and adventure,i t ase aboutlove, chivalry
andhonor.In oneof its scenesQrlandois drivenmad
by his love for a paganprincessHe rampageshrough
Europaand Africa, destroyingeverythingin his path.

historiansof sciencealsoadvocatethis view. B r u n 0 e English knight Astolfo goesto the Moon in Eli-

idea of a universefilled with populatedplanetswas
primarily an extensionof a radical, New-Age style
religious belief that he espouseds a counterpoih to
what he sawasthefailure of Christianityto recognize
that the entire universewas i a | iinvtlee enseof
having someinternal animusvitae It ran counterto
the CatholicC h u r crdéddthatall life flowed from a
creatorGod. He may have adoptedsomeideasfrom
Copernicus, but his thoughts about life on other
worlds were more sciencefiction than science.Be-
causehis theology ultimately deniedthe divinity of
Christ,Brunowasdeclareda hereticandburnedat the

jah's flaming chariot. When he getsthere,i t dear
thatthe Moon hasa civilization.

Hereotherriver, lake,andrich champaigrcountryside]
Are seenthanthosewhich arebelowdescribed,;
Hereothervalley, otherhill andplain,

With townsandcities of their own supplied;

Which mansionf suchmighty sizecontain,
Suchneverhebeforeor afterspied

Herespaciousold andlonely forestlay,
Wherenymphsforeverchasedhe pantingprey.

[Canto 34, Verse 72, translatedby William Stewart
Rose].
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It turnsout thatt h e @& pldcson the Moon where
everythingt h abeedlsst on Earthis to befound, not
just materialthings, but fame,love, sanity,desire,and
even Orlando'swits! The wits are broughtbackin a
bottle. Orlandotakesa sniff andhis sanityis restored.

Storiesof lunar habitationa r eaord@iiedto Western
literature. A 10"-century Japanessatory, The Tale of
the Wood Cutter, tells of the Moon Princesswho
comesto Earthandlives with a bamboocutterandhis
wife. Beautiful and mysterious,she charmsthe Em-
peror,but latertravelsbackto herhomeworld to eve-
r y o rdisappmintment.

(L) Rudolf 1l by Josef Heintz the Elder. (Kunsthistoriche Mu-
seum, Vienna) (R) Rudolf Il as the Roman god of the sea-
sons Vertumnus, by Giuseppe Arcimboldo (Skokloster Cas-

tle, Sweden). Both portraits are from the 1 5 9 OTdeswitty
and erudite Rudolf liked Ar ¢ i mb oldvetr pafhting.

Just8 yearsafterB r u nironfokstion,noneotherthan
JohanneKepler wrote Somnium(The Dream) Not
publisheduntil 1634, this is a strangework, written
partly to explain someof K e p | sciendife conclu-
sions about astronomy, particularly how the Earth
would look from the Moon. The plot involvesan Ice-
landic boy who comesto studyastronomywith Tycho
Brahe,returnsto Icelandandthenis transportedper-
hapsin a dream,to Levania, an island in the sky,
which is a placeholderfor our Moon, wherehe meets
its inhabitants Kepler,who wasborn a Protestanand
hadrefusedto convertto Catholicismwhile living in
Austriain 1600, movedwith Tycho to Pragueunder
the sponsorshipof the tolerantand enlightenedHoly
RomanEmperorRudolf 1l, who was a devoteeof art
and science. Rudolf appointed Kepler as Imperial
Mathematiciarandit is for this reasornthatthe plane-
tary ephemerighat Tycho beganandKepler complet-
ed after his deathin 1601is known asthe Rudolphine
Tables.Rudolf had a very famousKunstkamme(lit-
erally i a c b a mbbatmore commonly called a
ficabadofwen d erfscda b of cueidsitie s )

collection of a vast range of objects and artifacts,
manyof which camefrom the naturalworld. This was
housedin the famousHr a d | Cagtle/in Prague,
which is saidto be the largestcastlein the world and

dominategshe city to thisday. A tiny bitof Rud ol f &8s

collectionwas shownat the Metropolitan Museumof
Art in 2014 at anexhibition on the work of artist Bar-
tholomeusSprangerwho was active during the time
KeplerwasatR u d ododrtd s

Speculationabout intelligent extraterrestrialbeings
ran rampantafter the heavensvere unlockedby Gali-
leo. The Catholic Churchitself still actedwith cogni-
tive dissonance.Some of the medieval arguments
werecitedatGa | i led6trialsfrom which he es-
capedwith only a mild rebukefor his views. Thetrial
was the culminationof a seriesof virulent attackson
Gal i buppordfae Co p e r rheliacensidtheory

by influential prelatespnestatingthatGal i | e 0 6 s

é pr et daiscovergvitiatesthe whole Christianplan
of salvation....It upsetsthe whole basisof theology.If
the Earthis a planet,and only one amongseveralplan-
ets, it cannotbe that any such greatthings have been
donespeciallyfor it asthe Christiandoctrineteacheslf
there are other planets, since God makes nothing in
vain, they must be inhabited;but how cantheir inhabit-
ants be descendedrom Adam? How can they trace
back their origin to Noah's Ark? How can they have
beenredeemedy the Savior?[quotedin Andrew Dick-
son White, A History of the Warfare of Sciencewith
Theologyin Christendom1896]

Galileo himself,however,wasclearly skepticalof life
on the Moon, basedon scientific principles.In Dia-
logue Concerning the Two Chief World Systems
(1632), he givesthe following speechto Salviati, his
alteregoin thebook:

I consder the Moon very different from the Earth.
Though| fancy to myself that its regionsare not idle
anddead,still 1 do not assertthat life and motion exist
there,andmuchlessthat plants,animals,or otherthings
similar to ours are generatedhere.Even if they were,
theywould be extremelydiverse,andfar beyondall our
imaginings.l aminclined to believethis becausen the
first placel think that the materialof the lunar globeis
not land and water, andthis aloneis enoughto prevent
generatios and alterationssimilar to ours. But even
supposindand andwateron the Moon, therearein any
casetwo reasonghat plantsand animalssimilar to ours
would notbeproducedhere.

The first is that the varying aspectsof the Sun are so
necessaryfor our various speciesthat thesecould not
exist at all without them. Now the behaviorof the Sun
toward the Earthis much different from that which it
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displaystowardthe Moon. As to daily illumination, we
on the Earth have for the most part twenty-four hours
divided betweerdayandnight, but the sameeffecttakes
a monthon the Moon. The annualsinking andrising by
which the Sun causeghe various seasonsnd the ine-
qualitiesof day andnight arefinishedfor the Moonin a
month. And whereasfor us the Sun risesand sinks so
muchthatbetweents maximumandminimum altitudes
there lie forty-sevendegreesof difference (that is, as
muchasthe distancebetweerthe tropics),for the Moon

it variesno morethanten degreeor allittle less,which

is the amaunt of the maximumlatitudesof its orbit with

respecto theecliptic.

Now think what the action of the Sunwould be in the
torrid zoneif for fifteen dayswithout pauset continued
to beatdownwith its rays.It goeswithout sayingthatall

the plants and herbsand animalswould be destroyed,;
henceif any speciesxistedthere,theywould be plants
andanimalsvery differentfrom presenbnes.

In the secondplace,l amsurethatthereareno rainson
the Moon, becauséf cloudscollectedin any part of it,
asaroundthe Earth,theywould hide someof the things
on the Moon that we seewith thetelescopeBriefly, the
scenewould alter in somerespect;an effect which |
have neverseenduring long and diligent observations,
having always discovereda very pure and uniform se-
renity.

This truly investigative evidencebasedreasoningdid
not alwayshold sway for subsequenpractitionersof
the new discipline of observationalastronomy.Like
Nicholas of Cusa,one could be both religiously and
scientifically inclined at the sametime. JohnWilkins
(16141672)wasa clergymanand one of the organiz-
ersof En g | eRoydl8axiety,which from its found-
ing in 1660hasbeenone of the preeminentorganiza-
tions fostering objective scientific investigation.Wil-
kins wrote books on religion, such as A Discourse
Concerningthe Beautyof Providence(1649),but also
on astronomy,cryptography,language,mathematics
and mechanicsHis The Discoveryof a World in the
Moone (1638) was a work of popularastronomy.lt
included speculation, similar to B r u n thét there
were many inhabited planets,even extrasolar ones,
andhewentinto detail aboutthe possibility of intelli-

gentbeingson the Moon in spiteof Ga | i te@asoné s

ing. He evensuggestedvaysto travelthere.

Storiesof adventureson the Moon proliferatedafter
the invention of the telescope That the average18"
centurypersonwould not be at all surprisedthat be-
ings similar to us lived on the Moon is evidencedby
an opera buffa by the great Franz JosephHaydn
(17321809),Il MondoDella Luna (The World of the

Moon). This cheerywork was premieredin 1777 but
is now rarelypresented. sawa creativeproductionby
the GothamOperain 2010at the HaydenPlanetarium
(see my review in the March 2010 WAA Sky-
WAAtch). The plot concernsa wealthy man who is
trickedinto believingthatheis seeingMoon creatures
througha telescopeH e dhendrugged,andwhenhe
awakesin his garden that night the perpetrators,
dressedaslunardenizensfool him into thinking heis
actually on the Moon. He eventually acquiescego
their actual,beneficentgoal: allowing his daughterto
marry the personof her choice,with someof his for-
tunethrownin for herdowry.

ScottishpreachemRev. ThomasDick wrote A Chris-
tian Philosopher,or the Connexionof Scienceand
Philosophywith Religionin 1823.He claimedthatthe
Solar Systemcontainedexactly 21,891974,404,480
inhabitantsand4.6 billion of themlived onthe Moon.
His works were popularwith the public duringatime
of growing religiosity, particularlyin America.Ralph
Waldo Emersonwas said to be an aficionado. The
following year, Franzvon PaulaGruithuisen,Profes-
sor of Astronomyin Munich, claimedto haveactually
seenevidenceof vegetationon the Moon aswell as
geometricabhapeghatheascribedo walls, roadsand
cities. In 1835,the GreatMoon Hoax was perpetrated
on the American public by the New York Sunin a
series of 6 articles describing all sorts of newly-
observednooncreaturesand edifices. The reportwas
attributedto a fictitious companionof the astronomer
JohnHerschelwho wasin SouthAfrica andc o u |
be reachedquickly to denythe report. Herschellater
expressecamusemenaboutthe affair, but eventually
grew frustratedwhen peoplepersistedn questioning
him abouttheseimpossiblediscoveries Edgar Allen
Poehadearlierthatyearwritten a story,i T HJapar-
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alleled Adventure of OneHansP f a an whichdhe
protagonistusesa balloon and a breathingdevice of

his own inventionto travel in 19 daysto the Moon,

where he meetsits inhabitants.Poe claimedthat the
Great Moon Hoax was plagiarized from his story,

since his editor at the SouthernLiterary Messenger
whereit was published,was Richard Adams Locke,

who s creditedwith writing the GreatMoon Hoax for

the Sunalthoughhe neveradmittedto beingbehindit.

Among other Moon novels featuring its inhabitants
that were widely read in their time are Histoire
comiquepar MonsieurCyranode Bergeraccontenant
les Estats& Empiresde la Lune[Comical History by
Mr. Cyranode Bergeracincluding The States& Em-
pires of the Moon] (1657) by the actual Cyrano de
BergerachotR o s t aheatethero; The Consolida-
tor or, Memoirs of Sundry Transactionsfrom the
World in the Moon (1705) by Daniel Defoe; TheCon-

guest of the Moon (1809) by We st ¢ h esnt e

Washingtonlrving, in which Moon creaturessometo
Earth and enslaveour race, a commentaryon our
treatmentof Native Americans;and The First Menin
the Moon by H.G. Wells (1901). Few astronomers
other than Gruithuisenfound evidenceof lunar sea-
sonalchangesor industry, and storiesabouttravel to
the Moon written from a scientific perspectivegener-
ally eschewhabitation.JulesV e r ntwodvi®on nov-
els, From the Earth to the Moon (1865) and Around
theMoon(1870)d o rdépictLunaaspopulated.

T h e raamich richer scientfic rationalefor intelli-

gentextraterrestrialife on Mars. ChristiaanHuygens
first madesurfacedrawingsof Mars on November28,

1659. By 1702, Giacomo Filippo Maraldi was con-

vincedthat the surfacefeatureswerenot constantHe

noted changesin the polar caps and even detected
clouds. During a seriesof favorable oppositionsin

1777,1779,1781and1783,William Herschelstudied
the surfaceof Mars through his speculurametal re-

flectors. He was convincedthat the polar capswere
madeof snowandice. He notedchangesn color of

the surfaceandbelievedthesewere causedy vegeta-
tion. He believedMars had an atmospheréi sits in-

habitantsprobablyenjoy conditionsanalogougo ours
inseverar espects. 0

Improvementdn glasstechnologyhelpedperfectthe
refracting telescopein the early 19" century. High
guality lenses(incorporatednto achromaticdoublets)
could be madelarger than 4 inchesin diameter,im-
proving light-gathering ability and enabling higher
magnification and resolution. This progresshad the

greatestimpact on observationsof Mars. Between
1830and 1878 a seriesof increasinglydetailedmaps

were published,culminatingwith Sc hi apmape !l | i 0

drawnduring the close 1877 opposition.This showed
what he describedasfi ¢ a n t@akemby many to be
purposebuilt i ¢ a n &bt ghe simple connecting
fi ¢ h a n that $chiaparelliintended)and thus evi-
denceof habitationby intelligent beings.The title of
Schi ap aepoawaksil A Htsr o mlsenators |
concerningthe axis of rotationand the topographyof
the planetMa r #\s Willy Ley saysin Watchersof
the Skies(1963),i B e hthismsobertitle lurked the
possibility of intelligent beingson anotherplanet;the
philosophical speculationsof centuries (themselves
secretdesiresn hiding) hadfoundafocalp oi nt .

Sc hi ap da87&rhab of Mars

S c hi a p mapleaddninsiastworld-wide impact.
Mars becamean object of intensepopularinterest.A
form of literaturearosededicatedo the ideathatMar-
tian civilization hadbuilt carals to managencreasing
aridity on the surface, somethingthat Schiaparelli
himselfd i dagréewith. JakobS ¢ h mi DekP@ars
et Mars, einezweiteErde (The PlanetMars, a Second
Earth, 1879) and Otto Dr o dMar$, eine Welt im
Kampf ums Desein (Mars, a World Engagedin the
Strugglefor Survival, 1901) both advancedhis idea.
Drossdescribedn detail Martian engineerstruggling
to rescuearable land from the encroachingdesert.
Percival Lowell foundedthe Lowell Observatoryin
Flagstaff,Arizonain 1894andinstalleda magnificent
24-inch /15 Clark refractorto look for clearervisual
evidencethat the surfacefeatureswere artificial con-
structs. Although Svante Arrhenius, founder of the
discipline of physical chemistry, discovererof the
greenhouseffectandwinner of the 1903Nobel Prize,
arguedfrom scientific evidencethat the surface of

Mars wastoo cold for life, thosefi s e d e s i hacke s 0

beenunleashed.

Novels (andlater moviesand TV shows)aboutor in-
volving the inhabitantsMars proliferatedin the 9 dec-
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adesafter Schiaparelli. H.G. We | stay@he War of
the Worlds wasfirst publishedin serialform in 1897
to enormousacclaimand popularity, as much for its
clever method of victory over an irresistible enemy
(our lowly microbesknocked off the Martians, but
| 6 walgvays wondered why their lowly microbes
di dwip@asout). Thatitd i dtakéniuchto expose
the p u b | dulcdnsciousdelief in the existenceof
Martianswasprovenon the night of October30, 1938
whenOrsonWellesgenerateganic in the mindsof a
substantiahumberof Americanswith his radio dram-
atizationof We | staydbAmongthe mostwidely read

warm and motionlessand the wine treesstood stiff in
theyard,andthelittle distantMartianbonetown wasall
enclosedand no one drifted out their doors,you could
seeMr. K himself in his room, readingfrom a metal
bookwith raisedhieroglyphsoverwhich he brushechis
hand,as one might play a harp.And from the book, as
his fingers stroked,a voice sang,a soft ancientvoice,
which told talesof whenthe seawasred steamon the
shoreand ancientmen had carried clouds of metalin-
sectsandelectricspidersinto battle.

| think it was very hardto write somethinglike this
afterMariner4, andprobablyimpossiblenow.

works of Mars fiction arethe 11 Mars ( i B a r s o @Vithdit3 manyspacemissionconfreresNew Horizons

novelsby the prolific EdgarRice Burroughs,creator
of Tarzanandauthorof same 80 books,mostof them
works of fiction. Three of his novelstake place on
Venusandone, TheMoonMaid, on our satellite.Mars
figures prominentlyin the work of otherwell-known

hasmadeour SolarSystema place Subsurfaceceans
of Europaand Enceladusyolcanoson lo, ice in the
polesof Mercury, lightning on Jupiter,the hexagons
onS a t upolesdhswindsof Neptune methanegain
on Titan andice mountainson Pluto are just someof

sciencefiction writers, notably RobertA. He i n | e ithe dissoverieshat, had they have comefrom a fic-
early RedPlanetard later his mostwidely readnovel,
Strangerin a StrangelLand, a hippie Bible of sorts
readby meandall my friendsin thelatel 9 6 (1 ibad
my copy with me at Woodstock).Perhapghe bestof
allisRayB r a d b TheMaidian Chronicles

i

4 (0| EDCAR RICE BURROUCHS
Dustjacketsfrom3ofBur r onogelss 6

If you h a v ereadThe Martian Chronicles | urge
you to do so. More of a work of fantasythanscience
fiction, i t @ssriesof connectedstorieswritten be-
tween1946and1950that paintsa hauntingandtragic
picture of a Martian societyimbuedwith manychar-
acteristicssimilar to ours.Its downfall comeswhenit

comesinto contactwith newly spacetravelling hu-

mans.The plot spinsoutin Br a d b inspired mnu-

sical prose,getting us to envision things that would

otherwisehave beenunimaginable.

They had a houseof crystal pillars on the planetMars
by the edgeof an empty sea,and every morning you
couldseeMrs. K eatingthe goldenfruits thatgrewfrom
the crystalwalls, or cleaningthe housewith handfulsof
magneticdust which, taking all dirt with it, blew away
on the hot wind. Afternoons,when the fossil seawas

tion writer, might have strained credibility, but we

now acceptthem totally. With all its scientific and
technologicalbrilliance, New Horizons also puts the
exclamatiorpointonmark i n adhghsdexpectatiorof

engagingwith intelligent denizensof the other plan-
ets. Thereareno Solarians Mercuriansor Venusians,
no Moon men(plenty of Lunatics,butt h e wlithere
on Earth!) or Martians,no Jovians,SaturniansfJrani-

ans, Neptunias or Plutoniansto meetand challenge
the humanrace.Theremight be Europansor Encela-
dusians,and maybeeven Martians now that flowing

water has beenfound, but they are almost certainly
going to be simple life forms, the consequencef a
more homogeneos environmentwith fewer ecologi-
cal nichesinto which life canevolvewith newcharac-
teristics. D a r w imecbasmismmust be universal as
long asreproductioris a propertyof living creatures.

In the popular imagination, Martians have beenre-
placed by Vulcans, Klingons, Romulans, Ferengi,
Borg and the memoryof the Krell. We are going to
haveto reachbeyondthe Solar Systemif we are to
find new intelligent life forms. That cannotinvolve
physicalcontact:the laws of physicsandthe vastdis-
tancesinvolved (and the frailty and brief durationof
humanlife) conspireto maketravelto the nextstaran
impossibility. It seemsquallyunlikely they cancome
to us, Roswell notwithstanding.Dreams of a First
Contactwill persist;i t d@nly natural that we seek
companionshipamongthe stars.But it will be indi-
rect, throughthe agencyof SETI, the searchfor extra
terrestrialintelligence,aboutwhich | will write in a
futurearticle.
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How We Know Mars has Liquid Water on its Surface
Ethan Siegel

Of all the planetsin the solar systemother than our
own, Mars is the one placewith the most Earthlike
past.Geologicalfeatureson the surfacesuchasdried
up riverbeds,sedimentarypatternsmineral spherules
nicknamed'blueberries,’andevidenceof liquid-based
erosionall tell the samestory: that of a wet, watery
past.But althoughwe'vefound plenty of evidencefor
molecularwateron Marsin the solid (ice) andgaseous
(vapor)statesjncludingin icecapsgcloudsandsubsur-
faceicesexposedandsublimated)y digging, thatin
no way meantthere'dbe waterin its liquid phaseto-
day.

Sure,water flowed on the surfaceof Mars during the
first billion yearsof the solarsystem perhapsproduc-
ing anoceana mile deepthoudh theoceanpresencés
still muchdebatedGiventhatlife on Earthtook hold
well within thattime, i t cdreeivablethat Mars was
oncea rich, living planetas well. But unlike Earth,
Mars is small: small enoughthat its interior cooled
and lost its protective magneticfield, enablingthe
sun'ssolarwind to strip its atmospheraway.Without
a significant atmospherethe liquid phaseof water
becamea virtual impossibility, and Mars becamethe
aridworld we know it to betoday.

But certainions®d potassium,calcium, sodium, mag-
nesium,chlorideandfluoride, amongother® getleft
behind when the liquid water disappears|eaving a
fi s aréstduweof mineralsalts(that may includetable
salt, sodiumchloride) on the surface.While purelig-
uid water may not persistat standardMartian pres-
suresand temperaturesextremelysalty, briny water

series of gullies where the salt deposits were found (R).

canindeedstayin a liquid statefor extendedperiods
underthe conditionson the Red Planet.It's moreof a
"sandycrust"like you'dexperienceon the shorewhen
thetide goesout thantheflowing waterswe'reusedto
in rivers on Earth, but it meansthat underthe right
temperatureconditions, liquid water does exist on
Marstoday,atleastin smallamounts.

The measuredpresenceand concentrationof these
salts,found in the dark streaksthat come and go on
steepcrater walls, combinedwith our knowledgeof
how waterbehavesundercertainphysicaland chemi-
cal conditionsand the observationf changingfea-
tureson the Martian surfacesupportgheideathatthis
is the actionof liquid water.Shortof taking a sample
and analyzingit in situ on Mars, this is the bestcur-
rent evidencewe have for liquid water on our red
neighbor.Nextup?Findingoutif thereareanysingle
celled organismshardy enoughto survive and thrive
underthoseconditions,possiblyevennativeto Mars
itself!

(This articleis providedby NASA SpacePlace.

i
\
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Mare Nubium & Rupes Recta

TheMareNubiumis alavafilled plain abouta quarter
of amillion squarekilometersin size,locatedhalfway
betweenthe prominentcratersCopernicusand Tycho.
Near its southeasterredge is the Rupes Recta, or
StraightWall, thelongestlinearfault onthemoon.| t
just below and to the right of centerin the image.
About 110km in lengthbut only 240 metershigh with
a slopeestimatedo be about7 degees,it would be a
pretty nice beginnerski slope if it was coveredin
snowandif you could getthere!Justto its westis the
young,sharplydefinedcraterBirt, 17 km in diameter.
To its eastis the flat 57 km-wide crater Thebit with
the youngerThebit A on its northwesterrnedge.Fur-
ther to the eastand slightly north is anotherterraced
craterwith a central mountain,the 97-km wide Az-
rachel. Onthefar westerrsideof the Mare Nubiumis

The fault is thoughtto have resultedfrom uplift of
lunarmaterialto theeast.

The RupesRectais bestseenin an 8, 9 or 10-day
moonwhenit castsa shadowbecausehe sunis com-

sing from the east.In the waning moon with western

illumination it is a harderto-see whitish line. This
imagewastakenon August24, 2015whenthe moon
was 10 daysold. The terminatorcutsacrossthe upper
left cornerof the image.| usedan Orion Apex 127
mm Maksutov telescopeand Celestron Skyris 445
camera.A red filter (#25) helpedbring out the con-
trast. Best 200 of 2,000 frames stackedwith Auto-
stakkert!2,very mild waveletsin Registaxand final
contrastadjustmentin PhotoshopElements.The im-
ageshowsanareaof about850x680km.

the 61-km wide Bullialdus, also with a central peak Larry Faltz
andterracedsides.
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