The Newsletter of Westchester Amateur Astronomers

June 2019

M106 in Canes V enatici by Olivier Prache

Seepage? for afull description
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Cover image: M106 by Olivier Prache

FromO|I i v observdiayn Chappaqualine hours
and50 minutestotal exposureover severahightswith
aHyperionl 2 .f/B a@strograprandanFLI ML16803
monochrome camera Subs were processed with
CCDstackandPixInsight.

M106 (also cataloguedas NGC 4258) at magnitude
7.38is one of the bestexamplesof a Seyfertgalaxy
tha is within reachof imagingsystemsl t &@Seyfert
2 galaxy with a red shift of z=0.00149 distance9.64
megaparsecs.

NGC 4231
NGC 4232

' NGC 4248

M 106

\ NGC 4217

@ NGC 4226

NGC4231and4232maybeinteracting.Theyand
NGC 4226aremuchfurtherawaythanM106 and
NGC4248.

NGC Visual Magnitude | Distance(Mpc)
4248 12.16 9.46
4231 1349 106
4232 12.81 100.2
4217 11.0 17

4226 12.05 104

Datafrom the NASA/IPAC ExtragalactidDatabase
(NED) (http://ned.ipac.caltech.eflu

In addition to the other NGC galaxies, the faint
smudgein theimagebelowM106is UGC07356(also
cataloguedas MCG +08-22-105 and PGC039615)a
magnitudel4.75galaxy much smallerthanM2106 but
somewhatloserto usat 7.06 megaparsecs.

Call: 1-877-456-5778 (toll free) for announcements,
weathe cancellationspr questionsAlso, dond forget
to visit the WAA website
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Starway to Heaven

Ward Pound Ridge Reservation,
Cross River, NY

May 25 (Make-up dateJunel)
June29 (Make-up dateJuly 6)

WAA MembersoPicnic

Saturday, June 8. 12-4 P.M.

DanishHome
1065QuakerBridgeRd E,
CrotonOn Hudson,NY 10520

Food,drink, doorprizes,astronomytrivia contest

Rainor shine!A coveral pavilionwill protectusfrom
theelementsf theneedarises.

PleaseRSVP by June 1 to andefam55@gmail.com

New Members

HowardFink New York
HowardFinkelstein Greenwich
Eugend_eeds Brewster
Renewing Members

Arun Agarwal Chappaqua
PaulAlimena Rye Brook
JoseCastillo PelhamManor
JosepltDepietro Mamaroneck
JonGumowitz White Plains
Kevin Lillis Yorktown Heights
Arthur Linker Scarsdale
DanteTorrese Ardsley
JordanWebber Rye Brook
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ALMANAC For June 2019
Bob Kelly, WAA VP for Field Events

The giantplanetsJupiterand Saturnmakethe evening
scenel t abauttime we had somebright planetsbe-
fore midnight! Jupiteris oppositethe Sunasseerfrom
Earth on the 10th. We are closestto Jupiterthen, so
the only planetthat matters is as big and bright as it

will getthis year.Jupiterand Saturnare so far south
on the ecliptic that they d o ngéttmore than 27 de-
greesabovethe horizon from our location So, even
though Jupiter will rise at sunsetthis month, it will

take a while to get high enoughin the sky to makea
nice presentatiorof its cloud beltsin a telescopeSa-

urn follows and maxesout its heightin the southby
3am EDT. If you want to seeJupiter overhead, t
time to bookthattrip to MadagascarRio de Janeiroor
Australia. Saturnwould look pretty good from there,
aswell.

J u p i four lardestmoons(the Galileanmoons)are
visible in anytelescopewhenthe plaret or its shadow
d o e didethem.Threeof J u p i rhoensavesarger
than ours; Ganymede(and S a t u Titanpase larger
thanMercury. Two of J u p i moens,fo &ind Gary-
mede, throw some shadeon the planetjust araund
midnighton the 11th/12th.

Saturrd sngsareopen23 degreedowardEarth.How
many moons can you see despite the glare of the
rings?

Manhattanhengéattributedto Neil deGrasseTyson)
is when the rising or setting Sun is visible looking
down the crossstreetsof ManhattanIn summerthese
generallyoccurin two pairs on eachside of the June
sdstice (dependingon the exactposition of the Sun
andthewidth of Manhattarstreets) Theydl be at sun-
seton May 29th and 30th andagainon July 12th and
13th. Just for the record, the summer solsticeis at
11:54A.M. EDT onthe21st.NewY o r RkighestSun

! Our solarsystemcanbe describedasthe Sun,Jugter and
debris with the Suncontainingmorethan99% of the total
massof the Solar System Jupiterhas more massthenthe
restof the objectsorbiting the Sun put together.Jupiteris
about 318 Earth masses Saturnand the other six plarets
129, the asteroidbelt about0.0005.The entire Kuiper Belt
is estimatedat lessthan 0.5, mostlikely 0.05 Piling up the
asteroidsand outer belt objectsd o e sealfy thangethis
charactezation. In addition,the SuntopsEarthby 333,000
Earthmasses.
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anglefor the yearis 72 degreesof elewation, with a
complematary 18-degreeshalow angleatlocal noon,
12:57P.M., onthe21st.

Mercury rises bright but low in the evening west
northwesterrsky. | t Wrightestwheni t belindthe
Sun, asit was backon May 21%. It was then magri-
tude -2.4, with the disc fully lit, but unfortunatelyin
that orientationit wasonly 8 minutesof arc from the
S u sililnb andessentiallyimpossibleto see.Mercury
dimsrapidly asit gainsdistancefrom the Sun.It may
be easiesto find in the seond weekof June,whenit
éaasseszero magnitude eventhoughits greatestelon-
gationfrom the Sunis onthe 23rd.

Mars finally is sinking into the sunset.Gemini is a
backdropfor Mars and Mercury until they get head
high with Pollux and Castor when magritude +1.8
Mars passeshreetimeshbrighterMercury on the 18th.
Canyou find +1.2 and +1.6 magnitudePollux and
Castorlooking on from theright?

A 1-day Moon a real observing challenge,gets low
down with Mercury on the 4th. Binocularswill help,
andy o unieda clearview of the westernhorizon.
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Westernhorizonon June4™ one half hour after sunset

Venus and our Moon start the month with another
very low conjunction on the 1st. They rise at 4:30
A.M. EDT, before surrise at 5:25 A.M., so get out
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earlyandlook low in the east,astheyareonly 12 de-
greesabovethe Sun. Which is brighter? Which has
the greatestsurface brightness?Are they different?
Venusis hardto getat this month,but at magnitude-
3.8 just before sunriseit will surprisefolks with a
cleareasterrhorizon

Maybeour Mo o rpéssby the Beehivecluster(M44)

w 0 ndboivn out the beesthis time on the eveningof

the 6th. It might be a nice photoopportunity with the

Beehivefour degreedrom the earthshineonthei n o
i | | u misidemftoer Maon. Onthe morningof the

30th,the headof the bull in Taurusappeargo butt our

Moon low in the east.Canyou seethe magnitudet+4.8

64 Tauri pop out from behindthe dark limb of the

Moon around5:41 A.M.? Use binocularsto observe
thesephenomena

Hastings Nursery School Pre-K

' -
Hastings o
Nursery SChOOIJ

Registration Open :

(914, 478-3777

hastingsnurserysciiool.com B8

| (WEE Cer e 2 v =]

Last election day, the PreK class at the Hastings
NurserySchoolvotedto choosea subjectto focuson
for therestof the schoolyear.Spacewon.

As part of the project, they askedWAA if we could
providesomeondo comeinto their classoomto teach
astronomy | volunteeredl 6 goodwith preK kids,

but | wa s préparedfor how immersedinto space
they already were. Postersand photos coveed the
wall, papiekmachéplanetshungfrom the ceiling and
theroomwasfilled with booksaboutspaceandspace
travel. | hadbeenwarnedbeforethe sessiorthatgoing
far outandmentioningUItimaThulewould be beyond
this class.We talkedaboutspaceprobesvisiting plan-

etsandl mentioned\New Horizorsés fly-by of Ultima
Thule after Pluto. A seaof handspointedto a small,
blurry photo on the lower right borderof the black-
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Get readyfor the 50th anniversaryof our landingin
the Seaof Tranquility in July by observingdetailson
the Moon in June The samelow Sunanglethat was
presentduring the Apollo 11 landing occurson the
11th, after sunriseoccursnearTranquility Baseon the
10th.Moon s at perigeeon the eveningof the 7th, so
w e G@étddightly betterview thanusual.

The InternationalSpaceSt a t avalanéheof over-

flights winds down at the end of May. In June,we

have somevisible passesn the eveningsky through
the 6", then nothing for mostof the restof the month.
On Juwne 1st,theISSandC h i nTadgeng2 appear
low in oppositepartsof the sky aboutthe sametime,

between 8:50 and 9:00pm EDT. Check Heavers-

Above.conmfor local viewing information

board.Ultima Thule. They were alreadythere! It was
hardto stayaheadf them.

For my follow-up trip, they produceda bookaboutthe

classpet Sneakythe Snailandhis visits to the planets
andthe InternationalSpaceStation.The classfelt they
neededo reassurane their mascotSneakywas only

pretendandd i dgetdurtby goinginto space.

| d o nthink everyonewe touchin ourtalks aregoing
to becomerocket engineersor researchastronomers
but if more kids were like the onesat the Hastings
Nursery School PreK, we have hope for a sdence
literategeneration.

*

\\
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There are no lectures in June, July and Au-
gust. The next club meeting is September
13" Membersd Night.

WAA Members: Contribute to the Newsletter!
Sendarticles,photos,or observationso
waanewsletter@westchesterastronomers.org

SkyWAAtch © WestchesteAmateurAstronomers|nc.

Editor: Larry Faltz
AssistantEditor: ScottLevine
Editor Emeritus:Tom Boustead
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WAA Member Profile: Peter Rothstein
Home town: Hastingson Hudson
Family: wife, Kate

How did you get interested in astronomy?| 6 mot
really sure.About 10 yearsago| boughta 4 &Celes-
tron refractoron a GEM thatthey werealmostgiving
away. It was not computerized.Sincethen| 0 wupe
gradedasmy interestandexperiencegrew.

Do you recall the first time you looked through a
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supernovain M82 a few yearsago. It had blown a
couple of daysbefore.l had seenM82 a numberof
times.Now therewasalight bulbin themiddle of it!

What do you do (or did you do, if retired) in i rak
| i flevas&pediatricanesthesiologishowretired.

How did you get involved in WAA? | met WAA
membersEric Baumgartnerand Larry Faltz at the
Medomak Astronomy Retreatin Maine and Larry

convincedmeto join, sol paidmy dues.

telescopeWhat did you see?A friend setup atele-
scope,an SCT, and said, i L o dherg is Messier
somethingor-o t h & was aot impressed. had no
ideawhat| waslookingat.1d i dkmawtain Me s s |
objed fromaf me some. 0

Wh a t ydow favorite object(s) to view? Globular
andopenclusters.

What kind of equipment do you have? TeleVue
NP101, Losmandy GM8, TeleVue BinoViewer,
TeleVueGibraltarmount,AstroDevicedDCS

What kind of equipmentwould you like to getthat
you d o nHavwe? The Hubble.Onceit is decomms-
sioned,| will putin a bid on eBay.l am very happy
with my NP101,and now with the BinoViewer | am
evenhappier.

Have you taken any trips or vacationsdedicatedto
astronomy? Earlierthis yearwe werein northernFin-
land andwe watchedthe auroraborealisfor 4 nights.
(seetheimagesin lastmo n t SkyY\&AAtch). | have
beengoing to the Winter Star Party in the Florida
Keysfor a number of yearsnow.

Do you have any favorite personal astronomical
experiencesy o u likalto relate? Thetime | sawthe

Aristotleon Timeand Motion:

How canthere be any'before’ and 'after’ without the existenceof time? Or how canthere be anytime without the exid-
enceof motion?If, then, time isthe numberof motion or itself a kind of motion, it followsthat, if there is alwaystime, mo-
tion mustalsobe eternal. But sofar astime is concernedwe seethat all with one exceptionare in agreementin sayingthat
it is uncreated:in fact, it isjust this that enablesDemocritusto showthat all thingscannothavehad a becoming:for time,
he says,s uncreated.Platoalone(in the Timaeus Ed] assertsthe creationof time, sayingthat it had a becomingtogether
with the universe,the universeaccordingto him havinghad a becoming.Now sincetime cannotexistand is unthinkable
apart from the moment, and the momenta kind of middle-point, uniting asit doesin itself both a beginningandanend, a
beginningof future time and an end of pasttime, it follows that there must alwaysbe time: for the extremity of the last
period of time that we take must be found in somemoment, sincetime containsno point of contactfor us exceptthe mo-
ment. Therefore,sincethe momentis both a beginningandan end, there mustalwaysbe time on both sidesof it. But if this
istrue of time, it isevidert that it mustalsobe true of motion, time beinga kind of affection of motion.

PhysicsBook8
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On the Motion of  Ou mu a mu a

Robin Stuart

Thediscoveryof 11/2017U1, Oumuamuain October
2017by PanSTARRS1generated lot of interestand
excitementasit wasthefirst, andsofar the only, mac-

roscopic interstellar object to be observedpassing
through the Solar System.Moreover, its light curve
was consistentwith an objectup to onequartermile

(400 meters)long and highly-elongated,perhaps10

timesaslongasit is wide.

Discoverymageof 11/2017U1,Wh dzY dzI Y dzl

And thent h e rite adion. It is sometimespro-
claimed that although objects are supposedo slow
down asthey move awayfrom the Sun,but that6 0
muamuaactuallyspedup asit exitedthe solar system!
This tithit of knowledgeappeardo bewidely believed
andhasbeenvoicedat somerecentWAA meetingslt
is reinforcedby prominentheadlinessuch as fi 6u©
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This seemdo havehappenedn the caseof the motion
of 6 Ou mu aSowhatreally did happen?

On its passagehroughthe Solar System,a body is
subjectto the Sun 6 gravitational attraction, which
producesan accelerationthat is always directed to-
ward the Sun. Inbound, this accelerationcausest to
speedup and outboundto slow down. This is what
6 Ou mu adm,just as it should have. Put another
way, when a body approacheghe Sun its potential
energy decreasesas its kinetic energy increases,
meaning it movesfaster,but the total energy,the sum
of potentialenergyand kinetic energy,remainscon-
stant.Energyis conservedlf this total energyexceeds
acertan level thenthe bodywill beableto escapehe
Solar Systemand fly off into interstellarspace.The
potentialenergyis proportionalto ano b j edistan@es
from the Sun and its kinetic energy dependson its
speed Observingthe speedand positionimmedately
revealsthisi nt e r Interptallardrigin. The total
energy is also imprinted on the b o d yréjectory.
Planets,asteroids,Kuiper belt and other distant ob-
jectsgravitationallyboundto the Sunfollow elliptical
orbits but bodieslike 6 O u mu awithusafficient en-
ergyto escapdhe SolarSystem{raceout hyperbolas.

In additionto gravity therecanbe otherforcesacting

muamuafi S p & @ dn the Inner Solar Sy s t % m omthe system.For small bodies,outgassingand light

Combinedwith the other remarkablefeatues of this
object,this surelyopensthe door to somewild spea-
lation (you know what | 6 talking about- seeEdi-

pressureanplay arole, but theseforcespalein com-
parisonto gravity. To assessand study their magn-
tudeit is naturalto subtractthe effect of gravity and

t o rNote). The trouble is that this speedup d i d n &Geewhatremains.This tiny non-gravitationalresidual

actuallyhappen.

Thescienceaisecertainwordsfrom our languagehat
get assignedvery preciseand well-defined technical
meaningsbut thosemeaningsdo not necessarilycor-
respondto the way the words are understoodn ordi-
nary parlance.Velocity, accelerationboostand im-
pulse are all examples.Without technical precision
when using theseterms,inexperiencedeadersof the
scientific literature can be proneto misinterpretation.

2 "SolarSystem'sirstinterstellarVisitor DazzleScientists" Jet
PropulsiorLaboratory.20 November2017.
https://www.jpl.nasa.gov/news/news.php?feature=7006
carlisleC.M. (2019)¥ h dzY dzia X dz¥SLRé the Inner Solar
SystemThisMight BeWhy. Skyand Telescope
https://www.skyandtelescope.com/astronormy
news/oumuamuaspedup-asit-left-the-inner-solarsystemthis-
might-be-why/
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acceleratioris theroot of the flawed notionthat6 @
muamuai s puepd. 0

Sowhat doesthe literatureactually say? The abstract
of an article’ in the scientific journal Nature entitled
fi N egravitational accelerationin the trajectory of

11/2017U1( 6 Ou mu cstatasa ) 0

The motion of all celestialbodiesis governedmostly
by gravity, butthetrajectoriesof cometscan alsobe af-
fectedby non-gravitationalforcesdueto cometaryout-
gassing.Becausenon-gravitationalaccelerationgre at
least three to four ordersof magnitudeweaker than
gravitationalac c el er ati oné

andconcludes

* Michel, M. et al. (2018)Non-gravitationalacceleratiorin the
trajectoryof 11/2017U16 W hudnYua)Nature559223¢226;
https://www.nature.com/articles/s41586818-02544
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We find cometlike outgassingo be a physically viable
explanation, provided that 6 6 O u mu khamtheamal
propertiessimilarto comets.

Another article’ quotesan anomalousaccelerationof
2.53 10°m s ? whenthe objectwas1.4 AU from the
Sun, the direction of the acceleratioraway from the
Sun. This is whaty o u éxjgectfrom outgassingor
light pressurelt is a simple matterto comparethis to
the acceleratiorexperienceddueto the S u ngbasity
whichfromN e wt daw & a = GM,/r?, whereG =
6.67 x 10" m® kg* s? is the universalgravitational
constantM,, = 1.99x 10% kg is the massof the Sun
andr istheo b j edistarcefrom the S u ndirger.
An astronomicalinit (AU) is 1.50 x 10 m, makingr
= 2.09 x 10" m. Pluggingin the numbersgives a =
3.033 10°m s? which is about 1,200 times larger
thanthe anomalousaccelerationThis falls within the
fi t htofeue ordersof magnitudew e a krangesta-
edearlier.

The question might be asked as to whether 6 @
muamuacould have experiencedaccelerationdue to
somesortof gravity assst or slingshoteffectasit flew
by the Sun. The shortansweris no, at leastnot from
the point of view of an observemwithin the SolarSys-
tem. In a gravity assistmanoeuvrea spacecrafunde-
goesRutherfordscatteringn the gravitationalfield of
a planet. Although more familiar in connectionwith
subatomic particles and the Coulomb interaction,
Rutherfordscatteringoccurswhenevera smallbodyis
deflectedby a very much larger one underthe influ-
enceof aninversesquareforce. Supposea spacecraft
on aninterplanetarymissionflies pastthe Earth.From
our perspective,unless accompaniedby an engine
burn, the spacecrafiill swoopin reachingits max-
mum speedon closestapproachand swoopout again.
The motion is symmetricalin the sensethat at any
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sions® Zdenek Sekanina,a comet specialistat JPL,
suggestshatradiationpressurevasresponsible.

‘\
-
i) 0 )\
Pan-STARRS N\ 4 \
\
\\
\\

Path of A zm,‘ux‘\

< A2017 U1

Wh dzY dzt tragttafya
Edi tNote 6 s

Science fiction aficionados may recall Arthur C.
Cl| a r poputard 973 novel Rendezvouwith Rama
in which a similarly shapedut evenlargerobjectflies
throughthe Solar System.It was clearly was built by
anadvancedivilization, but althoughwe boardit and
meetsomerobotic droneswe areunableto learnany-
thing aboutits buildersor mission It flies awayleav-
ing uswith amystery,butwe knoww e 6niotalonein
the universe.The novel won mostof the SciFi book
awardsthat year. Plenty of peoplé€ recalledRende-
vouswith Ramawhené O u mu &ittbeanews.Har-
v a r espectedChair of AstronomyAbrahamLoeb,
who seemsto havea scholarlyfetish aboutdetecting
alien technology publisheda papef discussingd G-
muamud@ #ajectay. He wrotefi anoreexoticscena
io is that 6 Ou mu anmay lae a fully operational
probe sentintentionally to Earth vicinity by an alien
ci vi | ilLpedbdonclidedfiorsurveyfor lightsails

given distancefrom Earth,the s p a ¢ e cpeedis t pastechnosignatures the Solar Systemis warranted,

the sameboth on inboundandoutboundegs.Only its
trajectory is altered.However, since the Earth is in
motion about the Sun the spacecraftwill have its
speedwith respectto the Sun changedas a small
amountof our p | a nabitab momentumis trans-
ferred to the spacecraftFrom the perspectiveof the
solarsystemthen,6 O u mu amwveaandleft atthe
samespeed.

As is normalandhealthyin the world of science not
everyoneinitially agreeswith everyonee | scentls

° Seligmanp.,LaughlinG, & Batygin K.(2019)Onthe Anoma-
lousAcceleratiorof 11/2017 U1 Oumuamua
https://arxiv.org/abs/1903.04723
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irrespectiveof whether6 Ou mu dsnooeaft he m. 0

Of coursethis is the story that the mediawould most
wantto report. Aliens sell more soapthan outgassing
or radiationpressurdrom the solarwind. -LF

® Sekaninaz. (2019)Outgassing\sTriggerof 11/"Oumuamua’s
NongravitationalAccelerationCouldThisHypothesisNork at All?
https://arxiv.org/abs/1905.00935v1
"Skyand Telescope Sty A G a
a reference to the novel.
https://www.skyandtelescope.com/astrononynews/meet
oumuamuathe-interstellarcigar/

TANEIG

8 Bialy, S, Loeb, A, (2018) Could Solar Radiation Pressure Explain
t SOdzf Al NJ ! OOS®SNI GA2Y

Wh dzY dzl YdzI Qa
ters, 868:L1.https://arxiv.org/pdf/1810.11490.pdf
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The Astronomer at the Opera: The WAA Astronomy Opera Quiz

Larry Faltz

| wastickled by incoming WAA PresidentPaul Ali-
me n @dntderoastingof my interestin classicalmu-
sic, particularly opera,at the Januaryclub meeting.
Unbeknownstto him, | had for some time thought
aboutpreparingan astronomyoperaquiz (andnow, as
SkyWAAch editor,| canpublishit!).

My fatherintroducedme to the MetropolitanOp e r a ¢

live Saurday afternoonbroadcastsvhenl| wasjust a
few yearsold. We oftenlistenedin the car,sometimes
on our way to visit to the HaydenPlanetariumfrom
homein the Bronx. | alwaysenjoyedthe operaquiz
during the second intermission of the broadcasts,
where expertswith seeminglyinexhaustiblerecollec-
tions of plots characters|ibrettos and themeswere
ableto answerall sortsof arcanequestionsaboutop-
erasfamiliar and obscure,or to identify musical ex-
cerptsplayedon the Knabe,the official piano of the
Met in those days (we had a small, rather pathetic
Knabeat homd. Their insightshelpedme understand
what a powerful and universalart form operacanbe.

| 6 womeup with a seriesof Met quizlike questions
thatrelateto specificastronomicabodiesor themesn
theoperarepertoire.

Richard Mantle, the Director of En g | a®@pdréd s

North, wrote i e combinationof dramaticnarrative,
stagecraftand music, and especiallythe range and
vulnerability of the humanvoice, make operathe art
form that comes closestto expressingoure emotiono
Its very improbability® who walks aroundsingingall

day® makesit that much more profound.If y ou 6 r

not an operaaficionado,and perhapsonly a few club
membersare, | would suggestthat you consider
spendingsometime (on a cloudy night perhaps)lis-
teningto or evenbettergoingto seethesepeakexam-

my. The first operais generally creditedto Jacopo
Peri, who wrote musicfor a productionof the Greek
myth of Daphneat the PalazzoCorsi in Florencein

1598.Perhapg>alileo,then34 andjust 11 yearsaway
from pointing his telescopeat the heavens,would

have beenin the audiencehad he not beenin Padua
egchingmathematicsGaIiIeo grew up in a musical
amily in Florence:his fatherVincenzoGalilei wasa

well-known musicianwho wasassociateavith Periin

the FlorentineCamerata an organization dedicaédto

reviving a Greekstyle of dramawith sungtext Vin-

cenzoais creditedwith inventingmonody,a singleme-

lodic line with instrumentalaccompanimengin con-

trastto the thenprevalentpolyphonic style), without
which operawould havebeenincoherent His quant-

tative approacho the studyof acousticshelpeddeve-

opGall i interest@argdskill in matrematicsandper-

hapsphysicsaswell. Ga | i bretleidMschelangelo

wasa virtuosolutenistandplayedin the courtsof Eu-

rope Galileohimselfwrote poety.

Therearelots of generalreferencesn operato the sky
or the heavensasin i c i el focoi & A b i
Directors frequently use moonlight to illuminate a
night sceneandat timesthe Moon plays a truly criti-
cal role in the plot, specifiedin thec o mp o scere
Sometimesdts absencemakesfor a dark night where
intrigue andmistakenidentitiespropelthe action asin
the magicallastactof Mo z a Marréage of Figaro,
wherein the darknessa would-be philanderinghus-
bandc a reiemnrecognizehis own wife. | triedto find
specific referencedo celestialbodies,but | allowed
fi s t wherstheyaredirectlyreferenced.

These questionscome from works that | think are
worthy of your attentionfor their dramaticpower,mu-

plesof human creativeeffort. Althought h e nahd s sicalinventivenesshumor, humanity,passioror sheer

ing like a live operaexperienceticket pricescanbe
daunting, not surprising when you considerthat it
takesup to 700 peopleto make an operaproduction
go atthe Met. The M e t higk-quality digital telecasts
in movie theders are satisfying substitutesand even
just listening on the radio can be rewarding WQXR

beauty All of the operasexceptthelastthreearegen-
erally consideredi ma i n s tepedoren@vadays,
andall havebeenproducedkt the Met in the pastfew
years.Some are true staplesof the repertoire recev-
ing productbns nearly everyseasonl d i dinctude
two obscureoperasthat concernthemselveswith ac-

broadcastghe Met Saturdaymatineeslive ( t h e y dualepaceravel,Karl BirgerB | o o mdl859dpéras

bee doingit continuouslysince1931) from Decen-
ber to May and presentsrecordingsof performances
from otheroperahousegiuring therestof theyear.

Operais a comparativelyyoungart form andits histo-
ry is actually contemporaneousith modernastroro-
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(in Swedish)Aniara, which takesplaceentirely on a
spaceship,andJonatharD o v @6operafor Brit-
ai nry £hannel4 Man on the Moon, aboutBuzz
Aldrind Kfe afterthe Apollo 11 landing

Theanswersaregivenon pagel3

mme |
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The WAA Astronomy Opera Quiz 14. A king, thetitle c h a r astepfathre@rsdan
actual historical personagesingsi Hi the
Moon, hide the stars,somethingterrible will
1. We meetthe Queenof theNight. ¢ o m@&hestagedirectionscall for darkness,
and then for a beamof moonlightto fall on

Nametheoperanwh i ¢ h é

2. A doomedherorecallshislove life by singing thetitle ch ¢ linca hid
anariathatbeginsfi A nthibstarss hone . é 0 etitie characterrevealinga hideousscene.
3 The title charactersings a i S o ogthe 15. Neartheendof thelastactof thec o mposer 0s
Moon . o final opera,a countessmulling over an im-
_ _ _ portant choice, is illuminated by moonlight,
4. A baritone sings a i Hy mao the Evening while the orchestraplays a beautiful interlude
Star . o called appropriatelyi MoonMu ght . 0
5. At the end a young Greek god sings to t_he 16. The title charactemrmeetsher father and then
title characte A nnuhy the eternalstarsdie, herlover on ariverbank,with the stagedirec-
ratherthanyou shouldperishinmya r ms . 0 tions specifyingfi St aight, oon shining
6. The bad guy is named Il Conte di Luna brightly.o
(CountMoon). 17. A loverin agardersings
7. The title characterwrites a love letter that fi 6 Thersthatby night herbeautyshines
concludesi A nydur facewill shineuponme Arise, 0 Sun!Turn palethestars
like astarinthei mmensi ty. o that, unveiledin the azure,do sparklein the
. i h . his wif firmament
8. Afetu.rnmgml itary grosmgsto iswife Arise! Arise! Appear! Appear
A Adiss,onemorekiss thoupureandenchantings t ar ! 0
The burning Pleiadesalreadysink into the
seaé. Thesearemoreobscureoperas
Come,Venusiss hi ni ng! o 18.  In whatshortoperadoesa crippledboy sing
9. T h e ra®talsclipseof the Sun. fi O mother!You shouldgo outandsee!
_ T h e mevérlzeensuchasky.
10. In the last act, a youngwomanmasquerading Dampcloudshaveshinedit
as~then FaQu g eings andsoftwinds havesweptit,
A Otnebreathof afragrantbreeze asif to makeit readyfor ak i nlzpld s
Fly, nimble spirits. All its lanternsarelit,
Throughthebranchesppears . all its torchesareburning,
Thebluegleamof therisingMo o n . 0 andits darkfloor is shininglike crystal.

Hangingoverour roof,
thereis astaraslargeasawindow;

) . ) _ andthestarhasatail, andit moves
12. The title charactersings an aria that begins acrosshesky like achariotonf i r e . o

fi N otheGreatBearandP | ei ades . 0

11. The title charactergetslured to his deathby
thesightofafi b | o e Maon.

19. In what opera,setin Japanfirst performedat

13.  Thetitle characternewly married,sings the Met in 1907 with Carusoin the cast and

i O thoyely night! Whatalot of stars! last performedtherein 1915, beginsandends

Neverhavel seerthemsobeautiful! with afi Hy rtonthe S u n Bh& composeris
Everysparkiwinklesandshines knownfor avery popularshorteropera.

with the brilliance of aneye. 20. In what 18" century opera(never performed

Oh!' Whatalot of eyesfixed andstaring,

looking atusfrom all sides!

In the sky, alongtheshore,

outto sea...thesky is smiling!

Oh, lovely night!

In anecstasyf love,theskyiss mi | i ng! o

at the Met but presentedn an unusualvenue
for operain New York in 2011) does a
wealthymanlook througha telescopeandget
convincedthatthe beingshe seesareliving on
the Moon? The composelis more famousfor
instrumentamusicandmasseshanoperasA
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The Astronomer at the Jeweler: Van Cleef & Arpels

Larry Faltz

Juin D/

In February,we sent an email to WAA members
abouta display of astronomicallythemedtimepieces
at Van Cleef and Arpels, the high endjewelerat 57"
StreetandFifth Avenue.Out of curiosity, Elyseand|
droppedby on SaturdayFebruaryl6" for alook. You
¢ a rjudtwalk aroundthe elegant2-level shop.After
the burly but courteougguardletsyou in andsizesyou
up, a salespersorgreetsyou, offers coffee, tea or
champagnend sits you down to presentthe goods.
Audrey, a young Frenchwomanyas excitedto show
us the Midnight Planetariunwatchesand a seriesof
Zodiac watches especiallyafter we madeit clearwe
actuallyunderstoogomethingaboutastronomy.

The biggestandmostinterestingwatchwastheme n
Midnight Planetariumwatch.| t ribtsreally a watch,
althoughwith ratherconsiderablesffort you canread
thetime.| t pdimmarily anorrery,with the orbits of the
pre-Herschelplanets from Mercuryto Saturn,on con-
centricaventurinerings. The planetaryorbital periods
arecorrect:Saturnwill take 26 yearsto makeonerev-
olution while Mercurytakesthe requisite88 days.The
Moon circles the earthin 29.5 days. The Earth goes
aroundoncein ayear. Th e r agdldstaron thecrys-
tal thatyou cansetsothatthe Earthwill beunderit on
afil u dk yobyour choice,say your birthday or
maybe your anniversarysoyou d o nfdrdgetit again!
Thelargecase(thefacealoneis 44 mmin diameter)s
thick gold andthe backis transparenso you cansee
the mechanismin operation.l t geléwinding, so as
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you moveit alargerotor oscillatesto powerthe main-
spring.No batteriedfor the purehorologist! The aven-
turine face hassmall inclusionsof mica that sparkle,
mimicking thestarrysky.| t it beautiful.

Thel a d veeswrionly showsMercury, Venusand
the Earth, with the Moon a tiny diamond.l t siilsa
large watch, 38 mm in diameter.The bezeland case
arecompletelyencrustedvith diamonds.

The Zodiac watcheswere hardly in the classof the
Planetariumimepieces Eachfeatureda constellation
with the mainstars,a line diagramandanimage.The
imageon the ladiesversionwas enameland far more

artistic than the mundaneline drawingontheme n 6 s

watches.Pushingsmall button on the side backlights
the starsfor a few secondsThesewatcheshavehands
soyou canactuallytell thetime.

This kind of overthetop jewelry designd o e £ameé t
cheap.The Zodiacsstartat $115,000Theme n Nid-
night Planetariuntcanbe yoursfor just $237,000(plus
tax) andthe ladiesversiongoesfor $285,000 but you
d o rhaveto stopthere.A diamondstuddedbandwiill

get the price of the ladieswatch up to $330,000.0r,
you could buy fifteen 17-inch PlanewaveCDK astio-
graphsA
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The Astronomer at the Museum: D o u de Astronomer By Candlelight

Larry Faltz

Gerrit Dou, The Astronomer By Candlelight, oil on panel,
around 1655, 32 x 21.2 cm (12 5/8 x 8 3/8 in.).
J. Paul Getty Museum, Los Angeles

I cameacrossthis little gemwhile visiting the Getty
Museumin Los Angelesin JanuaryDou (16131675)
was 14 whenhe becamea studentof the young Rem-
brandt van Rijn, who was then just 21 but already
acknowledgedas a master.Dou specializedin small
fi g edpaimings,scenef everydaylife thatwerea
stapleof Flemishart in the 17" century. His works
were often shgpedfor a niche, squareon the bottom
but round at the top. Even his rectangularpaintings
frequentlycontainan architecturakelementsuchasan
archway,window or drapethatframesthe subjectin a
similar manner.

The astronomera young man perhapslearning the
craft, is intently readinga scholarlybook that appa-
ently will help him measuredistanceson a celestial
globe.While | ¢ o u | identifytthe book, the globe
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itself can be recognizedas the 34-cm celestial orb
madeby JodocusHondius, Sr. (15631612)in 1600.
This is the sameglobethat Johanne¥ermeerusedin

his much larger painting The Astronomer(Louvre,
Paris§ but Dou showsthe g | o topposieside. We
can see clearly see Orion with Lepus below him.

Sincethis is a celestialglobe, everything is shownin

mirror image There are apparentlyonly 3 of these
globesleft in theworld. T h e rae&stenishingnter-

active 3-D display of this globe on the National Li-

braryof Francewebsite!® Checkit out.

While a candlewas neededto read at night and an
hourglasswas a commontimepiecein the 17" cenu-
ry, these elementsmight have symbolic intent. In
paintingsof the time they oftenrepresergdthe trans-
tory natureof life. Perhap®ou is contrastinghis im-
permanencagainsthe eternityof the cosmos.

The fine detail in this painting remindsus of the pa-
tient, focusedskill of Dou and his colleagueswho
rendereddetailswith a tiny dab of paint on a single
strandof horsehair.That kind of meticulousnessvas
at work in the budding field of telescope making
elsewherén the Low Countriesin the mid-17" cenu-
ry. Dutchman Christiaan Huygens learned how to
make better lensesthan anyone else using a lens
grinding machineof his own design.He discovered
S a t umoonditan the sameyearasD o u faisting.
His telescopénada 63 mm (2.5 inch) objectivewith a
focal length of about132 inches As an eyepiecehe
usedalenswith afocal lengthof 3 inches.Magnifica-
tion was just 43x. The objectiveis preservedat the
University of Utrecht. Huygenssaatched Admovere
oculis distantiasideranostris( fi T reughtthe dis-
tantstarsclosertooure y e andf) F e3bl 6 5 the 0
date the lens was finished along the edge.Like all
lensedn thosedaysit hadto be stoppeddownbecause
the figure was not accurate towards the outer edge
Thefinal aperturewasjust 35 mm (1.4 inches),but it
wasenoughto seethe satellite. A

° Seehttps://westchesterastronomers.org/wp
content/uploads/2018/06/January2011.pdf

YI'2tR GKS
Allow time for it to load. Then cliak or drag your cursor.
https://qgallica.bnf.fr/ark:/12148/btv1b550087450/f0.item.
r=3D%20Jodocus®P620Hondius
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Twentyone WAA members staffed th
clubés booth at &-t
tronomy Forum, April 6/ at Rockland
Community College. Thanks go tdPaul
Alimena Eva AndersenRick Bria, Harry
Butcher Darryl Ciucci Elyse FaltzLarry
Faltz Parik GogteCat HannonTim Hold-
en Josh Knight Scott Leving Mike Lom-
sky, Pat Mahon Gary Miller, Hans Mn-
nich, Olivier Prache Karen Siter, Rich
Steeves Woody Umanoff and Peter
Young

Many other members stopped by, a
WAAGs two astr onoom
man Tytla (Big Bang Prints) and De
Cummings (Star in a Star), each had tf
own NEAF boothsnot far from ours

Three new membersined at the show.

It was my most frugal NEAF to date: ju
$21 on two books! | spent a good part
the meeting chatting with astronon
friends whom | made over the yearand
gettocatch up with .d
helped a couple of WAA members wi
were cosidering new scopes and mout
(i tlways neeto help someone worl
through acomplex equipmenthoice, not
to mention hel ping
money). One of our people invested ir
Daystar Quark solar eyepiece, not a t
idea cmsidering the nexsolar cycle p-
pears to be starting up.

Among the lectures, | was particular
thrilled to hear Z2
Hori zons6 findings

Larry Faltz

Photos:
(Left to right)
Top: Woody Umanoff and Gary Miller

Middle: Tim Holden, Rick B and Karen
Seiter

Bottom: Josh Knight, Rich Steeves and
sonMaxwell.
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Monument to Copernicy$hilade-
phia(Larry Faltz) A plaque reads

Polish astronomer Mikolaj Kopernik, know
to English speakers as Nicolaus Copers)i
was the first to proposehat the Earth e-
volves around the 8. In the 150Q@ a <
the Earth was thought to be at the center o
the universe, this was a revolutionary idea.

The 16foot outer circle represents the
B NOIKQE 2NDAGS ymydize
the Sun, sending out its rays of light. Tt
supporting structure suggests instrumen
that Kopernik used. To celebrate the 3d(
anniversary of his birth, the local Polis
American community commissioned th
stainless steel sculpture and donatédto

the City of PhiladelphieSoil from his birt-

place at Torun, Poland, is placed at the ba:

Arnold Rotfeld used a Canon Rek
T6i connected to his Explore Snie
tific 80mm apochromatic refractc
on an Orion Skyview Pro gm
mount to capture thifovely single
frame image of M51. ISO 3200 fc
30 seconds.

Answers to the WAA Astronomy Opera Quiz

Wolfgang Amadeublozart: The Magic Flute

GiacomoPuccini: Tosca
AntoninDvorak: Rusalka
RichardWagner: Tannhauser
RichardStrauss: Ariadne auf Naxos
GiuseppeVerdi: Il Trovatore
GiuseppeVerdi: FalstaffAct 1, Scene 2)
GiuseppeVerdi: Otello
AlexandeiBorodin: Prince Igor
GiuseppeVerdi: FalstaffAct 3, Scene 2)

11.
12.
13.
14,
15.
16.
17.
18.
19.
20.
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AlbanBerg: Wozzeck

BenjaminBritten: Peter Grimes
GiacomoPuccini: Madame Butterfly
RichardStrauss: Salome

RichardStrauss: Capriccio

GiuseppeéVerdi: Aida

CharlesGounod: Romeet Juliete

Gian CarldMenotti: Amahl and the Night Visitors
PietroMascagni: Iris

Franz JosepHaydn: Il Mondo della Lur(@resented at the
Hayden Planetarium in 2011).
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