The Newsletter of Westchester Amateur Astronomers

March 2025 5@(& APEX. APEX. APEX.

AWARDS FOR

DS FOR AWARDS FOR
LENCE PUBLICATION EXCELLENCE PUBLICATION EXCELLENCE

The Rosette Nebula by Steve Bellavia

TheRosette(Caldwell9)is a reflectionand emissiomebulain Monoceros.Seepage25 for details.
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NY, or on-line via Zoom (the link is on our web site, www.westchesterastronomers.org).

WAA March Meeting
Friday, March 14 at 7:30 pm

N A S A Ganmercial Crew Program and
the Role of Robotics

Carol Higgins
NASA/JPBolarSystemAmbassador

Inthis presentationwe visit the InternationalSpace
Station,the 2 NJprBnleispacescienceresearch
laboratory.2 S Qakefalook at whatit's like to live
andwork onboardthe station, reviewthe crucialser-
vicesprovidedbyb ! { IC&h@mercialCrewProgram,
anddiscusssomeexamplef the useof roboticsto
assistastronautsandgroundteams.

Call:1-877-456-5778 (toll free) for announcements,
weathercancellationspr questions Also,R 2 yfa® (i
getto visitthe WAAwebsite

WAA Members: Contribute to the Newsletter!
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WAA April Meeting

Friday, April 9 at 7:30 pm

WAA 40" Anniversary Celebration

A specialeveningof commemorationmerriment, ca-
maraderie prizes awardsandrefreshment.More in-

formationon page3.

Starway to Heaven

Ward Pound Ridge Reservation,

Cross River, NY

SaturdayMarch22 (Sunsef7:11p.m.EDT)
SaturdayMarch29 (Sunsef7:19p.m.EDT)

Weatherpermitting.

N
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New Members

VincentFerret
LiaKelerchian

LindaKrueger& SebastiarTeunissen

JohnMcMenimon
MichaelPresto
JerryStern

Renewing Members

LindaBiderman
RobertBrownell
BrianCarroll
JosepltDepietro
LouiseGantress
PatriciaGelardo& FrankAntinarella
EliGoldfineand Family
RobbinsGottlock
DrexelHarris
FrankJones
GeoffreyMcFadden
HansMinnich
JonatharnSuarez
KathleenThrane
Josephrrerotola

Dobls Ferry
Bronx
Irvington
Yonkers
PortChester
Katonah

Plainview
Peekskill
Ossining
Mamaroneck
Mt. Kisco
Mamaroneck
Larchmont
SleepyHollow
Jamaica
NewRochelle
Stamford
Mahopac
PortChester
Greenwich
Bethany
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CELEBRATING

4 Friday April 11, 2025
David Pecker Conference Room
Willcox Hall
YEQRS Pace University

861 Bedford Road

Westchester Pleasantville, NY
(Entrance )

Amateur Astronomers

WAA members and their famili@sd guestsare cordially invited to attend the Westchester Amateur
Astronomers 40th Anniversary Celebration!

6-7 pm Social Hour & Dinner
7-8:30pm Program celebrating the last 40 yeansth special guests ancbol stuff to see and do!

2 SQR ft2¢S (2 aS8S8S e2dz d GKS L) NI éeH

If attending in personpleaseRSVP by March 28th to Eva Andersen agindefam55@gmail.com

- Ergpart?

Is there a fee? No. This is a member event; feel free to bring family members or a guest. Just let us
know when RSVPing.

Will food be served? Yes! Serving crudité, cheese & crackers, wedge sandwiches (meat & cheese/vege-
tarian), fruit, & birthday cakeAccommodatiorcan be made for glutefree and dairyfree. Let us know
with RSVP by March 28th.

Canlconsumealcoho? ¢ K| 1 Q& | y2T AG Aa F3IFAyad tFOS | yA@S
Need assistance? The lecture hall and restrooms are-atidied accessible.

How about pets? No pets, sorry. Only registered service animals are welcome loowHall.

Will there be door prizes? Yes! Everyone in attendance-ferson & online) will be entered to win.

Will there be a Zoom link? Yes. All members will receive the link in advance.

Think of something we didn’t cover? Email Eva.
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ALMANAC For March 2025
Bob Kelly , WAA VP of Field Events

Thetop two eventsthis month arethe total lunar
eclipsebetweenmidnightanddawnon the 14" and
the partial solareclipseat sunriseon the 28". More
aboutthoseon pageb.

Thereisamulti-objecteventon the eveningof the
2nd when the Moon overhangsvenusand Mercury,
bestseenabout45 minutesafter sunset.If the
weatherfor the 2nd R 2 S dogk@abd, try in the 1st
whenthe Moon will hangwith VenusaboveandMer-
curybelow. Lookout toward the westernhorizon.
Thepretty sightwith the unaidedeyecanbe cap-
tured with awide-anglecameraor maybeevena cell-
phone.Takea lookin binocularsor atelescopeto
comparethe crescentphasesof the Moon and Ve-
nus How similararethey?Toseea S NI dzhitid 3 &
phaseg 2 daeetdtelescopeat highpower, since
the planet@discwill be only 6 arc secondswide, one-
eighththe apparentdiameterof Venus.
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Venuswill spendearlyMarchdivingtoward Mercury,
asif it wasabird of prey swoopingdownto snagthe
innermostplanet. Mercurywill reachgreatestelonga-
tion from the Sunon the 8", but it will dim from mag-
nitude -1 on the 1stto 0 onthe 10th. While Mercury
ismovingcloserto Earth,it will be lessilluminatedas
the month goeson. Venusand Mercurywill be within
afew degreesof eachother for severaldaysaround
the 11th. With Mercuryquite a bit dimmerandthe
pair solow in the sky,youmayneedto useVenusto
find Mercuryin binocularslt will beto + S y i Q
Then,VenusbeatsMercuryto conjunctionwith the
Sunon the 22nd. Mercuryfollowstwo dayslater.

SkyWAAtch March 2025
—
Bob 1Q Full 3Q New
Kelly Mar 6 Mar 14 Mar 22 Mar 29

Venuswill givethe Sunawide berth duringits con-
junction. Forseveraldaysaroundconjunction,Venus
will beto the upperright of the Sunafter sunsetand
to the upperleft of the Sunafter sunrise., 2 da@ed f
clearhorizorsto the eastandthe westto makethis
doubleobservation.

Marsspendsthe middle of Marchin the heart of
Gemini.TheMoon comesby, perhapsofferingto do
CPRon the 8th. Marshasdimmedto magnitude0,
stillanimpressivesightin the middle of the Twins. By
the end of March,Marswill havedrifted overto the
right handof the conjoinedtwins, dimmer by halfa
magnitudethan it wasat the beginningof the month.

Jupiteris still hungup on the hornsof Taurusthe Bull,
outshiningthe starsat magnitude2.2. It setsabout
midnight. Shadowsf two of its moonsshowup on
the LJt | ycBud@m@son the 4th andthe 11th.

Saturnis outta sight! It reachesconjunctionwith the
Sunon the 12th. Neptuneis alsoin conjunctionwith
the Sunon the 20th.

Uranusis still drifting amongthe starsbetweenAries
and Taurus At magnitude+5.8,A (im@réh alookin
binocularsor atelescopebeforeit disappearsnto the
Sizy” @atelate nextmonth.

Springahead!We shift to daylightsavingdime at 2
a.m.on the morningof 9th. TheVernalEquinoxoc-
cursat4:59a.m.ESTon the 20th.

SorryyouQ | \setiie potentiallymenacingobject
2024YR4aimingto arrivein the generalvicinity of
Earthon December22,2032.L {s@fdint, magnitude
+24,that near-earth asteroidhuntersare planningto
use the JamesNebbSpaceTelescopdo improvethe
calculationof its orbit, whichis showinga diminishing
chanceof hitting the Earthor Moon in 2032or on fu-
ture passesn December2039and 2047.

ThelnternationalSpaceStationis visiblein the morn-
ing until the 7th, andin the eveningfrom the 10th
throughthe restof the month./ K A yian@andSta-
tion isvisiblein the morningthroughthe 3rd andin
the eveningstaringon the 18th.
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March Eclipses

Lunar Eclipse March 14 in the “wee hours”
| S NEv®youcanwatchthe post-midnighttotal lunar eclipseearly Fridaymorning March 14th.

TheMoon will be entirelyinthe 9 | NJinibl&hadowfor 66 minutes between2:26a.m. and3:32a.m. EDT.
Sincethe Moon will be about half-way up in our southwesternskyduringtotality (altitude 42° at 3:00a.m.) you
mayhaveto getout from underyourK 2 Y $\w@rhangor eavesto getalook at the eclipse Binocularswill en-
hancethe view. Lookfor the color shadingson the Moon. If you are outsidefor the penumbralphaseof the
eclipse checkthe starsnearbyin Leoto seeif more of them becomevisibleasthe Moon isdimmedby the

9 | NJsHadd& Thediagrambelowmayhelpyou.

N ' 2:30 a.m.

XS

10.711

Eciptic .-~ ps Earth’s Umbra vl 1:09:33

Earth’s Penumbra

9.31
1027

Solar Eclipse, at dawn on Saturday, March 29

Therearetwo partial solareclip-
sesin 2025,but neither are favor-
ablefor viewingfrom Westches-
ter. OnMarch29", the Moon will
cover93.76%of the Sunat maxi-
mum eclipse but that will occur
half an hour before sunrise which
for usisat 6:41EDTWeQ bnty
seethe Moon take arelatively
smallbite out of the Sun(but A i Qe
still a bite!). Theeclipseendsat
7:05with the Sunjust 3%degrees
abovethe horizon almostdue
east Youwill needappropriate
filters for your telescopeor cam-
erato viewor imagethe eclipse.

Apartial eclipseon September21,
2025will only be visiblein the
SouthPacific New Zealandand
Antarctica.

Horizon
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Sky Map for March 2025
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Themapaboveshowsthe night skyfrom Westchesterat 10 p.m.on March 15. Solarsystemobjectswill bein
similarpositions,exceptfor the locationof the Moon, at 10:45p.m.on March1 and9 p.m.on March31.

Join the WAA Discord Server

Discordis anapp (i0S Android, Windows)that will vastlyenhancecommunicationwithin
the clubandincreasethe valueof your membershipL {ifr@ed

Jointhed h ¥ F 2 GzBEcéHrdchathostedby WAAPresidentlordanWebbereveryother
Wednesdayat 7:00p.m.

Formoreinformation, goto this link: https://is.gd/WAADisc
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Deep Sky Object of the Month: Messier 97

Messier 97
Constellation Ursa Major
Object type Planetary Nebula
Right Ascension J20( 11h14m47.734s
Declination J2000 +55°n vy ®pn
Magnitude 9.9
Size 0dnQ E o Po(
Distance 2030 or 2800 LY
NGC designation NGC 3587
Common Name Owl Nebula
Discovery Pierre Méchain 1781

Most of the weltknownplanetary nebulas arko-
catednear the plane of the Milky Way, but the Ov
hangs out among th® NB I (i galaRiésNIR-4
K2dZAK AdQa fAaldSR +Fa Y
tively low surface brightness. In a dark sBtephen
Jayh Qa S| NJ -indhlsépe can show it, and
he even claims to have seen it from Hawaii with
7x35 binoculars. In Westchester it will take a goc
bit more aperture to see itObserving M97 will
benefit from averted visionmaging idairly easy,
K26SOSNWP [2NR w2aasS 3t
for its appearance in hfamous72-inch dLeviathan
of Parsonstowrz.

Visibility for Messier 97
2200 3/1 (EST) | 3/15 (EDT) 3/31 (EDT)
Altitude cCMCOY cnc c pc ™
Azimuth nTcnri nyc odgcn

In the era of LED lightingisualdeep-sky filters have
lost much of their valuehutA ¥ @& 2dz KI &S
GA2y FAEGSNE @&2dz akKzdzZ R
a02L)S Aa yé& 2N fyouMEcSridiBly (
YSSR GKA& FAEGSNI G2 Ylinl ¢
The Urban Astronomer’s Guide (Springer, 2006xlaims
to have seerM97 from an urban area with a 66m
scope and an Olll filter, but that wemsgbefore LED
streetlightscursed our skies
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Another Movie Telescope: The Venetian Affair

_ )

This1966film istypicalof the slightlygritty spymovies(distinguishedrom the silly spoofspymoviesthat g S Q @ S
highlightedin this spacebefore)that floodedtheatersin the 1960safter the succes®f earlyJamedBond.It stars
RobertVaugharasa hard-drinkingnewspapeiphotographemwho is sentfrom New Yorkto Veniceto investigate
anucleardisarmameniconferencethat wassabotagedlt just happenghat he isan ex-ClAagentandit just hap-
pensthat the guyin chargeof the officialinvestigation(EdAsner)wasthe one who kickedhim out of the

agencyzx I dz3 Kek-wif€XBlkeSommer)ust happensto havebeena Russiaragent and of courseit just hap-
pensthat sheshowsup in the middle of the movie. Amongother notablesin the castfor afew scenesare Boris
Karloffand LucianaPaluzz{we do love her eventhoughshewasthe BadGirlin Thunderball).

In this scene Vauglan, on hiswayto retrieve somethingfrom { 2 Y Y &paEndent,is spiedon by one of his
adversariesWe getto see a smallJapaneseefractor for afew secondsL {tyPidalof instrumentsfrom the late
1950sand early 1960s usuallywell-madewith decentoptics,but rather smallfor generalastronomicalse.
Manywere 60-mm but this one lookslike it mightbe 50-mm; ¢ S Qade®seend2-mm models.

Thestar of this otherwiseforgettablemovieis not RobertVaughanwho comesfrom the RobertStackKeanu
Reeveschoolof woodenacting,but Venice wherethe moviewasfilmed. L (int §uite the loveletter to La
Serenissima that we getin Casanova (2005),but we enjoyedseeingfamiliar placesin our favorite city. <

SERVING THE ASTRONOMY COMMUNITY SINCE 1984 8
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The Astronomer at the Museum: Wedgwood Medallion of William Hersche |

JosiahWedgwoodfoundedhis eponymousceramics
companyin 1759andit continuesto operateto this
day.Hisgoalwasto becomed + | MakerGeneral
tothe! y A @ SHisEn@&tdetognizedproductwas
jasperware white detailson a dark background,
mostcommonlya distinct robin@ eggblue that
makeshiswork instantlyrecognizable.

Wedgwoodestablishechisfactoryin Staffordshire,
in what is now Stokeon-Trent. It wasa pottery-
makingcenterandthe entire regionis now known
asThePotteries.TheEnglishsoccerteam StokeCity
F.Cisnicknamedd ¢ K 8 i (G SNR @ ¢

In 1782,the companymadea medallionto honor
WilliamHerschelwho haddiscoveredJranuson
March13,1781,makinghim instantlyfamous
throughoutEnglandand Europe Sveraleditions
were struckoverthe nextfew years Theyare part
of aseriesof cameas of "lllustrious Andentsand
Moderns" manyof whomwere Britishroyalty and
nobility. In addition, Wedgwoodwasan abolitionist
andhis1787medalliona ! ¥NotaMananda

NE { KHoWagd chainedslavepleadingon his
kneeswaswidely reproducedand apparentlywas
highlyinfluential. TheBritishabolishedslavery
throughoutthe Empirein 1833.

All but one of the Herschemedallionsl found showthe musiciarastronomerfrom
hisright side Most alsoshow Saturnand Uranusin their orbits (not, of course to
scale) Below,the nameHERSCHHE.inscribed althoughsomeversionshaved 5 W
I 9 w{ / Inth¢ majority of the versionsthe two planetsare abovehisforehead
onthe oval,in somethey are lower, andin somethey are absent.It alsoappears
that there are at leasttwo sizesabout 10.5cmhighand 13 cmhigh,althoughsome
of the heightsgivenmayincludeframeswhenthoseare present.

WeR 2 yh&véa countof how manywere struck,but there were probablyquite a
few. Theywere popularin their day. Themedallionsare now found in anumberof
museumsandof coursesomeare in private hands.

TheMetropolitan Museumof ArtQ é@ampleisin a gilt frame. It waspurchasedrom  Metropolitan Museum of Art
acollectorin 1942.L Qr@&rseenit on display. TheFoggMuseumat Harvardhas a

greenone with alabelon the backgivingdetailsof its manufactureand prior ownership TheBostonMuseumof
FineArt (BFARIsohasa greenonewith abow ontop of the gilt frameto actasthe bail (attachmentloop). The
BritishMuseumhastwo, both bluewith gilt frames, similartothea S G Q &

TheVictoriaand Albert Museumin Londonhassixof them, eachslightlydifferent exceptfor a secondcopyof
accessioWED.TN.532®n a greenjasperbackgroundvithout the planets.Awood-framedversion(accession
#4651903)seemso be on adarkerjasperwareground The two planetsare not visible,perhapscut off by the
frame or absentaltogether, the photo hasa reflectionmakingit difficult to be sure Twoother versionsin their

SERVING THE ASTRONOMY COMMUNITY SINCE 1984 9
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collectionare on a greenground One of them showsHerchelfrom the left side.Thisone wasprobablybasedon
the bustby Lochég(seebelow).

Herschel Medallions in the Victoria & Albert Museum, London

465-1903 WED.TN.532& 28 WE. 79862014 49561901 14881855

FloridalnternationalUniversity of all places hasa Herschelmedallionthat camefrom
adecorativearts collection part of anendowmentof their Collegeof Law.Theonline
descriptionstateséBluedippedjasperovalmedallionin highwhite relief of SirWilliam
Herschelthe astronomer)on blue field; linesdepictingsun,moonand starsin upper
right cornerd therel a slightwhite dot oppositeHersche® chest,but | don@think it@
either the Sunor the Moon, andits Saturnand Uranusthat are shown,not stars

Thereis aphoto on the internet, mostlikely takenby a museumvisitor, labeled “Me-
dallion of John Frederick William Herschel, JosianNVedgwoodand Sonsc.1781,Jas-
perware,HonoluluMuseumof Art, accessiori068.Xp thed W2 Kiy érror, John
Herschebeing? A f { 4oh,&f&@russcientistandastronomerin hisownright. The
HonoluluMuseumdoesnot list this objectin its online catalog.If A (refllythere, one Floridalnternational
wondershow it got all the wayto Hawaii Thereis alsoonein the Birmingham(Ala- University
bamg Museumbut i K S N&nfageon their web site.

We haveonlinereportsof four auctionsalesof the medallion.Onesoldat Christiesn
Londonin 1991 for £209.0neidenticalto the FIUmedallionsoldat. 2 y K | adka
London in 2007for £960. Twoyearslater, aversion(the one picturedat the top of
thisarticle)soldat. 2 y K Ho¥#B&0 andanothersoldthere in 2012for £562.50.A
light greenbackgroundversionin arather extravaganiovalwood frame (madeby a
framerin WestLawn,PA asevidencedby a labelon the back)wassoldat auctionby
the PotomackCompanyAlexandriaVA on Sepember30, 2021 for just $225.

Theportrait of Herschelvascreatedby the prolific EnglistsculptorJohnFlaxman, Honolulu Museum of
who in hisearlydaysworkedfor Wedgwood althoughsomeof the catalogsHarvard Art (?)

and BFAfor example Jist FrenchsculptorCharled_ochée asthe artist. The left-facing
exampleinthe + 3 | c@lkectioniscertainly[ 2 O Kvgo&k Mformationfrom[ 2 y R2 -~~~ *
NationalPortrait Gallerytells usthat, /

Thereis somedoubt aboutthe exactdate of this profile. CarolineHerschel'snventorylistsit
as'Medallionof Wm H. by Flaxmarof 1782'(Mrs JohnHerschelMemoir of Caroline Her-
schel, 1876,p 349thoughsheadmitsher uncertaintyaboutdates).TheRoyalAstronomical
Societyand other later versionsare clearlydated 1783andincised:FLAXMAN on the trunca-
tion. SirWilliamWatsonseemsto put it shortlybeforethe date of hisletter to Herschel,
Christmaday1784:'l havegot one (& | could procurebut one) medallionof you, whichl
havepresentedto SirJosepHBanks, President of the Royal Society, undoubtedly—Ed.], who
hasput it into aframe & hungit up overthe fire-place,in the innerroom of hisLibrary- The
groundis blue-tho' | don't think it by anymeansa bad likeness] wishhoweverit to be more

so- Theyhavetold the Historyof the discoveryof the G. Sidugthe Georgian Sidus (star), Auctioned by Potomack
Company 2021
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Herchel’s original name for Uranus—Ed.] veryill, with their two sectionsof Circles% aradiantStaron the innerone- |
havewritten to Wedgewoodsic] in hopeshe would amendit, & havefurther advisedhim to havethe two Circlesurther
apartfrom eachother (by removingthe innerone) & to put around ball on the outward & a Saturnon the inner Circle- |
hopehe will attend to this X QRAS Herschel MSS.W.1/13(T) - 2/1.4).

It looksasthougha profile wasmodelledby Flaxmarin 1782or 1783,a variantmadeon a smallergroundwith the two
circlesadded,andathird madeby Lochéen 1787with the circlesfurther apartanda ball and Saturnaddedassuggested
by WatsorX ®laxman'snedallionwasimmediatelypirated and publishedasan anon.line engravingn The European
Magazine, 1 Februaryl785,anda drawingof it by MadameDupierywasengravedby Thoenertfor a Frenchpaper,also
without acknowledgement.

[ 2 ¥ RRafiddadPortrait Galley holdsthe mostfamousportrait of William Herschelan oil by LemuelFrancis
Abbott paintedin 1785.TheGalleryalsohasa smallglasspastemedallionof Herschelmadeby William Tassie
after anotherportrait of the astronomer,but this oneisin hislater years showinghim more mature and portly
6 Ada@d | FMiySMNEerscheldiedin 1822at the ageof 83).1 think he looksrather like SirWinstonChurchill.

TheNationalPortrait Galleryalsodisplaysa plastercastof the wonderful 1785bust of Hershelby Charles
Lochée Thesculptureis 32%2incheshigh.

Sir William Herschel by William Sir William Herschel Sir William Herschel
Tassieafter FriedrichRehberg by JohnCharled_ochée by LemuelFrancisAbbott
glasspastemedallion,after 1814 plastercastof bust, 1787 Oilon canvas178530in. x25in.
321/2 in.high

TheRoyalAstronomicalSocietyhas sincel974 awardedthe Herschel
Medal dfor investigationsof outstandingmerit in observationahstrophysics.
Thismedalis awardedfor a singleinvestigation,or a seriesof closelylinked
investigationspf outstandingmerit (includingemergingareas)¢ The award
criteriaare designedsothat researchby astrophysicistgarlyin their careers
canbe acknowledgedThemedalitself hasportraits of both Williamand John
HerschebutR 2 S &egemblethe Wedgwoodplaque(although? A £ £ A |
face,on the left, mayhavebeentakenfrom [ 2 O Ksgufipfuge). Amongthe
winnerswhom g S QnieStionedin SkyWAAtch overthe yearsare Arno Pen-
ziasand RobertWilson(1977),Gérardde Vaucouleurg1980),WilliamMor-
gan(1983)andJocelyrBellBurnell(1989). (LFx
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The Wobbling Earth

Springcomesin the NorthernHemispherevhenthe
Sunreacheghe intersectionof the ecliptic,its path
throughthe sky,andthe celestialequator,the projec-
tion of 9 | NJcfid#out to the cosmos Colddays
becomememories,at leastfor the nexthalfyear.
Plantsbloom, farmerssow, birdsfledgeandwarmth
returns. Lifeis affirmed. Thebaseballseasorstarts.

Ecliptic

—— — X Celestial Equator—

2025AD e

Aries.

 Ecliptic

Celestial Equator

Theblue X marksthe positionof the FirstPointof Aries.Thestars
areactuallystayingin the sameplace:A (itH@ &oordinatesystem
that is shifting.

Many earlyculturesknewhow to calculatethe begin-
ningof springandfall, whenthe dayandthe night
are of equallength(the equinox).Onthat day, the
Suncrosseghe equatoronits journeyeither north or
south,aconsequencefthe 9 | NJIritQl st of 23.5
degreesHipparchusaround129BC determinedthat
in the springthe Sunwasin the constellationAries,

Larry Faltz

Sowhyisthe & F Poidiafi! NI r®\wis the constel-
lation Pisces?

Tomakesenseof this, g S Qtartby describinghe
coordinatesystemghat organizethe celestialsphere.

Horizonatal (alt-azimuth) coordinate system

Thisisthe universeasseenby the observer with nat-
ural directionsup, down, left andright from the ob-
a S NJagabtbration. Thehorizonis at zerode-
greesthe zenithat 90° (the nadirat -90, but below
our feet on the other sideof the Earth).Theinfinite
celestialsphereis atwo dimensionalbut spherically
curved)surfaceon whichanypoint canbe labeled
with two coordinatesaltitude and azimuth.We have
to picka startingpoint for the azimuth(altitude is ob-
vious)sowe usethe points of the compassandmake
north zerodegrees: Thehorizontalcoordinatesys-
tem doesnot rotate. Thecelestialobjectschange
their altitude andazimuthastime goesby. Theline
that passesrom north to souththroughthe zenithis
the meridian.

Somemoderncomputerizedelescopemountsmove
in alt-azimuth.Theycantrack celestialobjectsbe-
causethere isadirecttranslationin softwarebe-
tween horizontalcoordinatesandthe celestialcoor-
dinate system.

Celestial coordinate system

Thissystemis equivalentto a projectionof the

9 I NJinks@fdongitudeand atitude onto the celes-
tial sphere.The9 | NX gkiabéis the point of zero
declination,or celestialelevation,andthe locationof
zerolongitudeis setasthe FirstPointof Aries.The
deviationfrom the refencepoint is expressedn units
of time. Onehour equalsl5 degreegbecausehe
Earthrotates 360 degreesin 24 hours).Asour planet
rotates, celestialobjectsremainin their designated
right ascensiorand declinationpositions:A {ith@ &n-
tire skythat rotates (or, rather, seemgo rotate).

the Ram,andsoit isnamedthe & T Jpdidofi! NA S & @ ¢

1 Should you use true north or magnetic north? In our area

they differ by about 12 degree$rue north should be
used, and some compass apps include a way to switch

between the two.Planetariumsoftware knows how to
makethe correction, since you must specifpur observ-
ing location from which the deviations calculated.
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Ecliptic coordinate system

It wasnaturalfor earlyastronomergo usethe eclip-
tic, the path of the Sunthroughthe constellationsas
the zeropoint of elevation.TheGreekscertainly
knewaboutthe celestialequator,asevidencedoy
the orientation of the globeon the FarneséAtlas,the
oldestextantcelestialglobe.Theearliestprinted star
map, by AlbrechtDurerin 1515,is oriented using
eclipticcoordinates TheNorth EclipticPole,at 90 de-
greesfrom the eclipticitself, is currentlyin the con-
stellationDraco,lessthan ten arcminutesfrom the
/| EyeBebula NG(6543.

TheFarneseAtlas(NationalArcheologicaMuseumNaples Jtaly).
A1stcenturyRomancopyof a Greekoriginal.Note that the eclip-
tic crosseghe equatornearAries,showingthat the placementis
consistentwith the skyin | A LILJ- Nd2K dz& Q

Twoparticularmeridianslink the celestialand ecliptic
coordinatesystemsThesearethe equinoctial colure
andthe solstitial colure, termsthat we R 2 yuSeény-
more but were important to 18" centuryastrono-
mers.Theequinoctialcolureisthe greatcirclethat
passesaroundthe skythroughthe polesandinter-
sectswith the celestialequatorat the springandfall
equinoxegwherethe eclipticcrosses)Thesolstitial
colureisthe greatcircleat the right ascensiorof the
summerandwinter solsticesthe { dzyhi@tr&estand
lowestpoints (the longestand shortestdays).These
two coluresare almostalwaysfeaturedon armillary
spheres.

Galactic coordinate system

Astronomersnterestedin galaxieknowthat you

O \sa@verymanyof themin the planeof the Milky
Way.A galacticcoordinatesystemwasestablishedoy
WilliamHerscheln 1785,althoughhe R A Rrgfaly(i
havea conceptof galaxiesasdistinguishedrom

other nebulousbodiesin the Milky Way.Therewere
variouslater versions until the IAUformalizedthe
definitionin 1958.Theplaneof the Milky Wayis zero
degreegydacticdeclination.Thereferencepoint for
galacticlongitudeis closeto, but not exactlyat, Sagit-
tarius A*, the blackhole at the centerof the Milky
Waygalaxy becausehe systemwassetup before
SgrA*waspreciselymeasured SgrA*is actuallyat

b nc nSgyalactiaatitude, +1 ¢ 11 malactidon-
gituderatherthan 0/0. TheNorth GalactidPoleis cur-
rently in ComaBerenices.

Precession

TheEarthspinson its north-southaxis.Presumablya
point directly abovethe north pole shouldbe forever
in the samepositionin the celestial,eclipticandga-
lacticcoordinatesystemsButit A & y Q (i ®

Positionof Polaris2000-2175.It isclosestto the North Celestial
Polein 2100(Cartedu Ciel)

Considemtop, aradiallysymmetricmassthat spins
arounda centralaxis.It hasangularmomentum,
whichis aconservedoroperty. Without anyexternal
forcesactingonit, (friction, gravity,heat, etc.)aper-
fectly constructedabsolutelysymmetricalttop will
continueto spinin the sameorientationforever.Iina
gravitationalfield the centerof massof the top is
pulledin the directionof the field, whichcanapply a
torgue on the object. If the top is not exactlyaligned
with the gravitationalfield, althoughthe angular
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momentumwill keepit from fallingover, its rota-
tional axiswill & LINGS @rSuiida éentralpoint.

ThespinningEarthisin the solard & & ( gavi@-a
tional field andsois influencedby the massof the
Sunandthe Moon andto alesserextentthe other
planets.Hipparchususingdatarecordedby the as-
tronomersTimocharisand Aristillustwo centuries
earlier,calculatecthat the 9 I NJAxis€@émedto
moveamongthe starsat arate of alittle underone
degreea century.More refined observationsshow
that the rate is50.3arcsecondper year,or about
onedegreeevery72years.Acompletecycletakes
about26,000years.Newton,in the Principia, identi-
fied gravityasthe causeof precession.

Rightnow, 2"¢ magnitudePolarisis within one degree

of the North CelestiaPole,makingpolar alignment
relativelyeasyfor usnortherners.Thereis no bright
starwithin 20 degreesof the SouthCelestiaPole.
Fortunately,new alignmentmethodswith cameras
and plate solvingmoot the needto sighton starsfor
polaralignment.

Overthe next26,000years,9 | NJokacasiswill
movealonga circulartrackwith a radiusof 23.4°
(equalto 9 I NJrkit&l tilt, or obliquity), getting
fairly closeto Denebaroundthe year10,000and
Vegaaround14,000.We expecttelescopepolar

alignmentroutineswill keepup with thesechanges!

.
b Thuban

. *
. "{

/
6000 BCE

o
/

Precessiomf the north celestialpole

: )io 0 BCE

Precessiomf the southcelestialpole
Nutation

Gyroscopesaveanothermode of rotation causedby
the effectsof torque. In additionto precessionthe
directionof spinhasa secondaryariancein the form
of abobbingmotion callednutation, whichis dueto
additionaltorque on the rotating bodythat arises
duringits precessionForthe Earth,thistorque isspe-
cificallycontributed by the Moon.

Inthe February2025
SkyWAAtchwe re-

ported on James

NJ R dissavenya
of stellaraberration,
the proofthat the
Earthmovedin its or-
bit. Bradleycompul-
sivelyloggedthe po-
sition of starsasthey
crossedhe zenith
andshowedthat
they were displaced
by asmuchas20 arcsecondg$rom their meanposi-
tion duringthe courseof the year,which he correctly
reasonedwasdueto the ratio of the speedof light
andthe speedof the Earthin its orbit.

After publishinghisfindingsin 1729,Bradleycontin-
uedto recordthe positionof starsasthey crossedhe
meridianusingthe telescopehe erectedin Wanstead.
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Hewasappointedthe SaviliarProfessolof Astron-
omy at Oxfordin 1732but continuedto makeobser-
vationsperiodicallyin Wanstead nhortheastof Lon-
don. Hewasalsonamedthe third AstronomerRoyal
in 1742.Hisobservationprogramran for overtwenty
years.Hefinally reported hisfindingsto the RoyalSo-
cietyin 1747 (publishedin 1748)?

Thephenomenorof precessiorwaswell knownto
astronomersin the 18" centuryandwastakeninto
accountin their measurement®f star positions.

Aroundthe time of hisdiscoveryof stellaraberration,
Bradleyreportedthat,®

£ mkittentionvaggaiaxcitedyanotherew
Phaenomenparannu@hang#Declination
fomefthefixedStarsyhiclappearsabeenfibly
greatabouhatimetharaPreceffioofthe
EquinoctRbintef5 dnaYeamwouldave
occafionécheQuantitpftheDifference, h o 2
fmalinitfelf, wasendereggerceptibte h theo 2
Exactnedmyl nf r ument £ .

Bradleyunderstoodthe implicationsofb S ¢ (i #hg-Q &

ory of gravityon a cosmicscale,andrecognizedhat

TheapparentotioneftheheaveriBodieardo
complicateshchffe¢edyfuctaVarietyof
CaufeshainmangZafe# isextremedtyifficulto
affigrioeacitsduesSharefinfluence.

Bradleywasatrue scientistandtook greatpainsto
differentiate systematicerror, causedby the limita-
tions of hisinstruments? with observationakrror,
the randomvariationsin any singlemeasurementHe
describedtheseas

unavoidaleorswhiclaftronomicbfervations

muftbealwaymble,asvelfromthdmperfe¢ion
ofourSenfes.

Headdressedhis problemthe way all experimental
scientistsdo, by makingmultiple observationsand
calculatinghe meananddeviationsfrom it.

2 A letter to the Right honourable George Earl of Maccles-
field concerning an apparent motion observed in some of
the fixed stars; by James Bradley D. D. F. Ril8sophical
Transactions of the Royal Society of London, Volume 45, Is-
sue 485 pages 41. https://royalsocietypublish-
ing.org/doi/epdf/10.1098/rstl.1748.0002
3L O2dzZ RyQild NBaiai
spelling again.

dza A y 3

Inthe first yearof hisobservationshe observedstars
nearthe two coluresandfoundthat they deviated
somed ©r m nfiom the expectedp nannualpreces-
sion,but to the north on one sideof the skyandto
the southon the other. Subsequentlyhe deviations
changedOvera nine-yearperiod, GammaDraconis,
the starthat passever[ 2 y R ZeyitRaveryday,

Whichinfhosainerearshouldhavgonabolg -
more&outheriywasbservedl73®appedr 0 -
moréNortherlytharit didintheYearl727.

Furtherobservationded Bradleyto postulatethat

SonfearofthidViotioratthdeaftif nothewhole
waswingotheM o o AtraipomheEquatorial
ParteftheEarthywhichconceiveajghtaufa
libratoriotioroftheE a r Axib. 2 s

Bradleycontinuedmakingobservationghroughthe
wholeperiodofthea 2 2 yiddas whichwe today
know asa saroscycle the periodwhenthe geometry
of the Sun,Earthand Moon return to anidentical
alignment®

Hemadeover2500bservationsof GammaDraconis,
2000f BetaDraconis 164 of EtaUrsaMajoris (Al-
kaid),100of AlphaCassiopeiaéScheda), 80 of
AlphaPersei(Mirfak), 65 of BetaCassiopeiaéCaph),

60 of TauPerseiand40 of a 6.4 magnitudestariden-
tified as35Camelopardalimn Cf | Y & GafalbdR@ &
now knownasHD40873and placedin Auriga®’
amongmanyother starsthat he trackedduringthe
period1727-1747.

Hewasunableto makesomeobservationgddueto
badweather,Britishclimatebeingwhatit is. Ashe
wasliving primarilyin Oxfordafter 1732 he only oc-
casionallyreturnedto Wanstead Asa guestin the
house,he quaintlyreported that someof the stars

camatfuctHoursftheNight,asvouldhave
incommodélaeFamilgftheHoufevhereitine
Infrumensfixed.

4 For example, he made multiple measurements to assure
that the threads of his micrometer screw were precisely
spaced.

5When a full moon is on the ecliptic, we get a solar eclipse.

6 Chosen because its right ascensi®t2 hours different
thanthat of Gamma Draconis.

i K'Quite bl fevidstays IcHang&dzghstelldtighfwhenitde AW v |-

formalized constellation boundaries in 1930.
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Correlatingthe positionsof thesestarsover 20 years,
he foundthat they returnedto their expectedposi-
tions (takingprecessiorandstellaraberrationinto ac-
count)in 18.6years.Heconcludedthat

TheplaneftheM o o @rBitlseingtongme,
aboveenDegreasotiaclinetbthePlanefthe
Equatotharatanothé@mwaseafonakieconclude,
thatheParofthewholannu&receffiomhich
arifefromherAc¢ion,wouldndifferen¥earde
variedhitsQuantitywheredsePlanefthe
EcliptiavhereitheSurappeaisepiragjways
nearlinthefaménclinatidntheEquatothaPart
ofthePrecessiavhicisowingotheS u Addos,
maypeamevery earandromhendéwould
followthatalthoughemeaannu&rexfion
fromthgointA¢ionftheSurandvloonyere

5 Oysttheappareahnu&recéionmight
fometimexceedndometimédalifhort,ofthat
mea@QuantityaccordingthevariouSituatiors
thenodesftheM o o @rBits

Concernedhat hisobservationsvould not be taken
seriously Bradleyaskedhisreadersto considerthat,

When fhalinentiothefmalQuantitpfthe
DeviatioywhicltheStarardubjedo,fromthe
Caufé¢hat havéeefolondearchiragterj am
apprehenfiteal mayncutheCensufome
Perfondprhavinfpenfomuchiimeinthe
Purfuibffuctafeemingrifle:Butthecandid
LoverefScieneell,| hopenakdueAllowance
forthanaturadrdourwithwhictheMindisurged
ontowardiheDifcoverpfTruthsinthemfelves
perhapsfmalMomentyeret notthatheyendo
illu¥ratetherefgreatddfe.

Precessiofis the averageof the gravitationalforces
exertedby the solarsystembodies,but nutationisa
variancethat arisesfrom the additionaltorque that
resultsfromthea 2 2 yoibeinginclined5.14de-
greesfrom the ecliptic,havingan eccentricityof
0.0549andthe Earthnot beingatrue sphere,its rota-
tion makingthe equatorialdiametersome43 km
largerthanits polar diameter.

8 Recall that the direction of angular momentum is along
the axis of rotation. The reason you can ride a bicycle is

Bradleywasquite
awarethat the
planeof the eclip-
tic wasslightlyoff-
setfromthed A y 1
variableLJt I ¢f S
the solarsystem
(heusesthe term
ononeoccasion).
Theinvariable
planeis orthogo-
nalto the angular
momentumvec-
tor® of all the plan-
ets,whichislocatedat the solard & & (i ry@riter,
the & O S 6fiv$ NUWKeaall the largeplanetsare
ononesideof the solarsystem,asthey are now, the
{ dzypeéxsdiondeviatessubstantiallyasmuchas2.17
solarradii from the positionit occupiesvhen Jupiter
is oppositeSaturn,UranusandNeptune.9 | NDrkitQ &
isinclinedzerodegreesrom the ecliptic, by defini-
tion, but it isinclined1.57degreesfrom the invaria-
ble plane,andthat is alsoa sourceof torque on the
9 I NJotatdral axis.

Nz>%
Nutation ¢*

Precession

Additional cycles

The9 | NXrkit@sanel-
lipse,currently with aec-
centricity of 0.016Dueto
gravitationalpull of the
largerplanetsits shape
variesoverthe centuries,
from aminimumof zero
(perfectcircle)to asmuch
as0.0679.Becausehe
orbit changeshape9 I NJrkit& delocitychanges
(perY S LIt TGimdIa&),sothe timing of aphelion
and perihelionchange by onefull dayevery58years.
Thefull cycletakesabout100,000years.

Eccentricity

Thishasa mild effect on climatebecausehe amount
of sunlightfallingon the Earthis proportionalto the
Earth-Sundistance Butthe differenceis relatively
small,andthe currenteccentricity on the low end of
the cycle,cannotaccountfor globalwarming.

because the angular momentum of the wheels is parallel
to the ground.
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Peri-

Year helion Distance Aphelion Distance

205 VH%025 91405003 mi 732025 94,502,930 mi
2006 V32920 91403637 mi 02020 94,502,962 mi
2027 V22927 91406556 mi  "'320%" 94,510,857 mi
2028 152028 91404100 mi 32028 94,506,280 mi
2020 V22029 91400677 mi "'¥20%9 94,500,351 mi

* All aphelion/perihelion times are in local New York time.

OnFebruaryl4,2025,the Earth
orbital tilt, or obliquity, was
23.43602. Overthe lastmillion
years,the obliquity hasvariedbe-
tween 22.1and24.5degreeswith
respectto the orbital plane.This
cyclehasa41,000yearperiodic-
ity. It is currentlydecreasingnd
will reacha minimumin 10,000
years.Thepoleswill receiveless
sunlight,allowingiceto build up
andreflectmore sunlight,de-
creasinghe globaltemperature (exceptfor the an-
thropic contributionto climatechangewhichfar out-
weighsthe effect of decreasingbliquity). Besidests
slightlyovoid shape the internal densityof the Earth
varies.TheAsianland masshasa different density
andheightthan the PacificOceanfor example.The
9 I NIn&nileds not evenlydistributed. We even
learnedin February2025that the outer part of

9 I NJei<Rigbn coreis changingshape asdeter-
minedfrom analysisof the last100yearsof earth-
guakerecords.Thesefactorsalter the torque applied
by the gravitationalfield of solarsystembodiesand
contributeto changesn obliquity.

24.5°
22.5°

Obliquity

The9 I NBnkir@dibit precesseslowlyaroundthe
Sun,with the line of apsideqthe line connectingperi-
helionandaphelion)completinga rotation in 112,000
years.Thebestexampleof apsidal precession isthat
of Mercury.Calculationdasedon Newtoniandynam-
icscouldnot accountfor 43 arcsecondper century
(out of atotal of 547 arcsecondper century).Gen-
eralrelativity predicteda framedraggingeffect due

to the { dzyfmasswhichwasfound by Eddingtonand

9 Lisiecki, L. E., and M. E. Raymo (2005), A Plicleisto-

cene stack of 57 globally distributed benthic d180 records,

Paleoceanography, 20, PA100&ttps://www.lorraine-
lisiecki.com/LisieckiRaymo2005.pdf

Dysonin 1919.Thecontribution
of GRto 9 I NApKi@apreces-
sionisfar less but not zera

Thecombinationof precession,

orbital obliquity andeccentricity

affects9 | NJXlifadeihrough

oMilankovitchcycle& first eluci-  Apsidal precession
datedby the Serbiarastronomerand geophysicist
Milutin Milankovitch Themovementscausevaria-
tionsof up to 25 percentin the amountof insolation
(solarradiation)at 9 | NJnig-@téudes Milan-
kovitchcalculatedthat ice agesoccurredat 41,000
yearintervalsbecauseof theseconcurrentcycles
Within the lastthree-quartersof amillion years,how-
ever,the periodicityof insolationrelated climate
changehasapparentlylengthenedto about 100,000
years,whichmore closelymatches9 | NJEckeR-a
tricity cycle althoughMilankovitchthought that
obliquity wasthe mostimportant of the three mecha-
nisms Thecycleis not all that regular,however,so
the other factorsare undoubtedlyinvolved.

180 concentrationdn ice cores,whichcorrelates with globaltem-
perature,showinga broadeningof cyclefrequencyin the lastmil-
lion yearsor so.Thecurrenteraison the left sideof the graph?

The9 | NJXrkit& @it of 1.57°relativeto the invaria-
ble planenot only addstorque but it alsomay affect
the inclinationof the ecliptic. Thissubtletywasonly
discoveredn 1997, derivedfrom climatedata. It has
aperiodof 70,000yearsrelativeto the eclipticbut
100,000yearsrelativeto the invariableplane acycle
similarto the apsidalprecessionTheauthorsof the
study proposethat & Sraterrestrialaccretionfrom
meteoroidsor interplanetarydust[fallingon the
Earth]is X amechanisnthat couldlink inclinationto
climate'® Changeso the 9 | NIn&sSanddistribu-
tion of mass)are constant,soits positionandorienta-
tion canvaryboth regularlyandirregularly.<

10 Muller, RA, Macdonald, CJ, Spectrum of-k@0glacial
cycle: Orbital inclination, not eccentricitgroc. Natl. Acad.
Sci. USA,. 94, 83298334 (1997)
https://www.pnas.org/doi/epdf/10.1073/pnas.94.16.8329
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Outreach Report Steve Bellavia

WAA now has two members who live in Virginia: Steve Bellavia, who relocated there in 2024, and long-time Vir-
ginia resident John Higbee, (see the January 2023 SkyWAAtch, page 10.)—Ed.

Stevewrites:

| did my first astronomyoutreacheventin Virginiaon Saturday Februaryl, 2025.1t wasorganizedby the Rich-
mond AstronomicalSociety. Theyactuallyheld two eventsthat night: one at the VirginiaMuseumof Scienceand
another at PowhatanStatePark whichisthe onel attended It was1 hour, 45 minutesfrom my house.

We hadspectaculaskiesalthoughit wasa little chilly, around40° F. Therewere abouta dozenfriendly, knowl-
edgeableandfun clubmembers,includingthe society'spresident,and maybe60to 70 polite andgratefulvisi-
tors, with manychildrentoo. | had 20 peopletotal stop by my 12-inch OrionDobsonian.

| sharedviewsof Saturn,Venus JupiterandMars.| wassurprisednow visibleJupiter'smoonswerein the early
bright twilight, perhapsan effect of goodtransparencyWe alsogot to seelo sneakin front of Jupiterat around
6:40p.m. EST(but we didn't geta chanceto follow its journeyacrosslupiter'sface.

Of course our moonwasalsoexcellent(seethe poor cellphoneshotthroughthe-eyepiece pelow).

| alsoshowedvisitors(but sometimegust myself) the following deepspaceobjects:

Galaxies: Galacticclusters Nebulae:
Andromeda(M31) M35 (alongwith its fainter com- Orion(M42)
Triangulum(M33) panionstarcluster, NGC2158), M78

M74 M36,M37 GlobularCluster:

M81-M82,together,in the same PleaidegM45, nakedeye)
field
NGC2903

M77

DoubleStars:

Winter Albireo (145G CanisMa- { (S @nadges
OpensStarclusters: joris) of 145G Canis
Doublecluster(NG(344-869) Mintaka Majoris Janu-
ET(NGCA57) Polaris ary 27,2025

Most membersstayedafter the publicleft, taking advantageof the clearskies but | wastired andleft around9
p.m. Thedrive homewasalittle scary,asl musthaveseenahundreddeerduringthe drive,somewalkingin the
roadandeven in my drivewayasl| pulledin. It wasa greatnight, and| am gratefulto RASor invitingme. <
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Images by Members

Shark Nebula in 19.8 Hours by Steve Bellavia

TheSharkNebulain Cepheuss an extremelyfaint zoneof interstellardustand hydrogengas illuminatedand
modulatedby hot starswithin it. It hasboth emissionandreflectioncomponentsThebrighter portion of the
shark(thoughstill veryfaint) is LBN(LyndsBrightNebula)535,andthe darkhead(or eye)of the sharkis LDN
(LyndsDarkNebula)1235.Thetwo blue-white areasarereflectionnebulaevdB149andvdB150.

Thenebulaisabout 1,000light yearsdistant. TheclassF5starin the center,16 Cepheijs 120light yearsaway,
sonot within the nebula

Stevewrites d actuallywasn'tplanningon getting 19.8hoursof dataon LBN535/LDN1235,the SharkNebula,
but | wastestingout somefilters, and overthe courseof 6 nightsof testing,| endedup with alot of datathat |
decidedto useg Fulltechnicalinformation anda full resolutionimageis at https://www.astro-
bin.com/vhxmlj/K/

Alsoin the imageare two galaxiesPG@7347(triangulatered markerg, an SAbspiralalsocataloguedasUGC
11818,is129.5million light yearsdistantand PG®767 1(triangulateblue marker9, an SBbespiralgalaxyalso
cataloguedasUGCL1861,is 80.6million light yearsaway.

BeverlyTurnerLyndspublishedher catalogof darknebulasin 1962whenshewasat the NationalRadioAstron-
omy Observatoryin WestVirginia,andthe bright nebulacatalogin 1965whenshewasat the universityof Ari-
zona.Thecatalogwasdevelopedby a critical examiration of the PalomarSkySurveyblue andred plates.Lynds
diedin October2024at the ageof 95.
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The Witch Head by Robin Stuart

TheWitch HeadNebula
(IC2118)isafaint reflec-
tion nebulalyingat a dis-
tanceof around900light
yearsfrom Earth L GirQ &
the constellationof Erida-
nus the river, adjacentto
h NA Zeff food 1C2118
isbelievedto be asuper-
novaremnantandisillu-
minatedby the supergi-
ant starRigel( Orionis)
seenblazingon the right.

They S 0 dxfind-sh@pt
form and cometlike pro-
trusionssuggesthat it is
beingsculptedby the
stellarwindsfrom mas-
sivestarsin the Orion
OBlassociationof which
the brighteststarsin that
constellationare mem-
bers.

Thereddishtingein the
top rightareH emis-
sionsfrom gasin Bar-
nard@Loop,afull image
of whichcanbe foundin
the January?2024 Sky-
WAAtch page24.Inthat
imagethe Witch Head
canjust be made out at
the lowerright.

Theimageis a stackof
fifty 5-minute subframes
for atotal of 4 hours10
minutes It wasmadein
EustisMainewith a Roki-
non 135mmf/2 tele-
photo lensattachedto a
ZWOASI2600MCamera.
Most of the exposures
were madeon 24 January

2025with the temperaturehoveringaround0° F.Processingvasdonewith PixInsightThe StarNet2pluginwas
usedto de-emphasizéhe stars.Nofilters were usedwhentakingthe imageandno enhancemento the color

saturationhasbeenapplied. Theimageis 6.8°x 10.3. South isup.
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The Wizard Nebula by Tony Bonaviso

We hadawitch (seepage20) sowe might aswell havea wizard.

Surroundinghe openclusterNGC7380in Cepheuss a veryfaint emission
nebulg nicknamedhe Wizard.Theclusterwasdiscoveredoy CarolineHer-
schelin 1787andlisted by William HerschebsVIII77 in his secondcatalog
of 1789.CategoryVlllisa O 2 IciNskeSof & G | MNesdhéhimselfob-
servedit on Novemberl, 1788, findingthat it was8 arcminutesin diame-
ter. It seemdikelythat neither he nor Carlinesawthe nebulosity,whichis
about25arcminutesacross It wascataloguedasSh2142in the 1959
Sharplesgatalog,whichwasbasedon PalomarSkySurveyplates.

In Deep Sky Companions: Hidden Treasures (2007) StephenJamesh Qa S |
callsthe nebulad | | RaN& andthe Golden{ y A (WOtiKGOEC dkEng
yourimaginationto seethe brighteststarsin the regionasHarryPotteron
hisFireboltbroomstickplayingQuidditchandtrying to grabthe Golden

{ ¥y A (vyGukEditor,not havingparticipatedin the HarryPotterthing, has
no ideawhat this means.

NHC7380isad € 2 del(slef,between2 and4 million yearsold. Theclustercontainsabout 125 stars,mostly
typesOandB.The? A 1 | édd<iodis energizedorimarily by the 8.6-magnitudeclassO5Veclipsingbinary
DHCephei(HD215835) All the starsin NGC7380are membersof the CepheugBlassociation.

Thefieldis1.6x 1.1degees.Tonymadethe imageat Ward PoundRidgeReservation.
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Soul Nebula by Arthur Miller

rowband,star-suppressedmagein the Januarn2025SkyWAAtchpagel8.! NJi Kirday&lrithe LRGRalette,
emphasizeshe star clusterwithin the nebula.Whenfirst cataloguedn 1908in the SecondndexCatalogijt was
the clusterthat wasdeemedthe important structure.Discovenyis creditedto E.EBarnard,andits descriptionin
the 2" 1Cisd /stFextends8mf, in Fy' S ordeaningd Ot daffainSshisextending8 arcminutesfollowing
[east]inafainty S 0 dih SUSTENS yO@de SkEWonders, the author notesthat there aretwo clusterswithin
the nebula.Onesharegshe 1IC1848designationwith the nebula,asis seenin the centerof ! NJIi Kirdalydndile
the other isidentified asCollinder34 andisjust off the left edgeof the image.

Thebrighteststarin the imageis actuallya doublestar cataloguedn the WashingtonDoubleStarCatalogas
1306. TheWDScatalogis maintainedby the USNavalObservatoryseehttps://crf.usno.navy.mil/wd$. It cur-
rently has149,104entries. Twoof the mostaviddoublestar cataloguersvere FriedrichGeorgwWilhelmvon
Struve(17931864)and hissonOtto Wilhelmvon Struve at the PulkovoObervatorynear St.PetersburgRussia.
Doublestarshavea peculiarnomenclatureif you seea sigma( ) it meansthat the elder Struvefirst catalogued
it; a prefix Oy meansthe youngerStruvewasthe cataloguerIn the Washingtordatabasetheseprefixesare
changedo STRand STT(possiblybecauseearlycomputersR A Rlii(eGhé Greekletters. So,for example) 306is
listedasST3068n the WDScatalogthat Cartesdu Cieluses.

Theimagewasmadein Arizonawith a 127-mm refractorand QHY268Cameraon an Astrophysic®00GOTO
mount. Arthur made48 300-secondsubs.Thefield of viewis 1.47x 1.0degrees.
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The Lion Nebula by Larry Faltz

&

In Octoberl wasfiddlingaroundat Ward PoundRidgewith my StellarvueSVRL05,ZWOAMS5 mount, ASIAir

Plusand ASI533M®rocamera(UV/IRcut filter only). Forthe first time, | usedthe planetariumfeature of the
ASlAisoftwareratherthantellingit to goto a specificobject Onthe ASIAiplanetariumscreenl sawthe outline

of asmallnebulain Cassiopeiawith no identifier shown It turned out to be the LionNebula,cataloguedas
Sh2132andLBN473.1 got 20 60-secondsubsof whicha few hadto be rejectedbecauseof satellites.UsingSiril

(A {fréedil Qa6 cheapandnot confidentenoughto investin PixInsight) StarNet++TopazDenoiseAl and GIMP

(to punchthe red alittle), | managedo recordsomenebulosity Theresultishardlyintheclassof{ { €2 ! | G OKQa
top-notchimagersL Uifull &f noise trackingerrorsandfield curvature L Qs¥ll a deepskyimagingbeginner.But

hey,L Qhé Editorof SkyWAAtch, sohereit is. Thefield of viewis 50.4arcminutessquare.North isto the right.
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Mars and Jupiter with a 7-inch Maksutov by John Paladini

Johntook advantageof a clearskyand non-frigid temperatureson the night of Januaryl7 to maketheseimages
of Marsand Jupiterwith his Orion7-inch Maksutov.

Catadioptridelescopesausea combinationof mirrors andlenses Both SchmidtCassegraiand Maksutovde-
signsusefastsphericamirrors (f/2 or f/2.5), whichwould giveseveresphericalberration.A correctorplate at
the front of the instrumentcorrectsfor this aberration.In the caseof the SchmidtCasssegrai(SCT,)the correc-
tor plateisthin, with a complexfigure. Thesphericalsecondanjis mountedbehindthe correctorplate. Mak-
sutovsuseaverythick sphericallyfigured correctorplate with the secondarya simplenon-adjustablealuminized
spoton the backof the plate. Most of thesescopegocusby movingthe primarymirror.

Maksutovsare consideredbetter for planetaryviewingor imagingcomparedto an equivalentapertureSCT.
Theyhavelongerfocallengthsfor their aperturecomparedto SCTghe secondanprovidesa smallercentral
obstruction(whichimprovesfine detail), andthey almostnevergo out of collimation.Onemajor disadvantageés
that it takesquite a bit longerfor Maksto cooldown becausehe glasscorrectorplateis sothick. Thelargerthe
aperture,the longerthe cookdowntime. Thetelescopeat the old StamfordObservatorya 22-inch Maksutov
that is now in NewMexico,wasreputedto havebeenunableto reachambienttemperatureon a coolnight.

¢ K I vinpMiaksgenerallyt NBgfe@tfor & 3 Nahd=a 2 astronomy but if youwait an hour or sofor a 4- or 5-
inchMak, the scopewill perform nicely. Maksare alsoa bit heavierthan an equivalentsizedSCTbecauseof the
thick correctorplate. Thetubesfor Maksarealittle longerthanthosefor anequalaperture SCTMeadeonce
madea 7-inch (178mm, f/15) Mak on afork mount. They utilizedthe fork systemfrom theiry &CTbut the

a | | t@ba couldnot be rotated all the wayfacedown for storage!lt wassimplytoo long. It alsohada built-in
counterweightin the mirror cellto balancethe weightof the correctorplate, makingit extraheavy.

TheclassicaCassegraitelescopeis not catadioptric. Theoriginaldesignwasthe work of SieurGuillaumeCasse-
grainin 1672.Newton,who had publiclyannouncedhisreflectingtelescopein 1671,R A Rtlir®R ihe Cassegrain
would work! Modern Cassegraingsea parabolicprimaryanda hyperbolicsecondarybut in the 17" centuryno
one couldfigure a hyperbolicsurface.RitcheyChrétienscopesusetwo hyperbolicsurfacesMost modernre-
searchtelescopesare of this design,includingthe HubbleSpaceTelescopeJWSTs a three mirror Korschdesign.
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Planet Parade by Steve Bellavia

All of the planetsexceptMercurywere abovethe horizonin the earlyeveningof January20, 2025,when Steve
Bellaviacapturedthem around?7 p.m.with his ExploreScientificl52-mm Maksutov.Theimagesare all at the
samescaleTh- (Glay & Y Shado@Ran the faceof Jupiter.Efficientasalways Stevesenttheseimagesat
8:52p.m.,alongwith a Stellariumgraphicof the eveningsky.Uranusand Neptunewere alsoabovethe horizon
aswell but would havebeentiny, featurelessblue dots not muchbiggerthanD | Y & Y SHad® dninterest-
ing for imaging Fulltechnicalinformationand{ (i S @rigiiimageat https://www.astrobin.com/obstqb/

Cover Image: The Rosette Nebula by Steve Bellavia

{ G S @é&@eiulimageon the coverof this issuewasmadewith a 6-inch Celes-
tron SCwith Hyperstarwhichturnsthe scopeinto anf/2 astrographHeuseda
cooledASI533MEolor cameraand obtained 126 two-minute subs(4.2hours),
aswell asflats and darkflats. Heemployeda ZWOduo-bandfilter, writing & de-
cidedto useamuchbroaderduc-bandfilter on this object. | feel that the Ro-
sette doesbetter thisway. | think there are alsoreflection portions(in addition

to the emissionportions)that showup better.a Technicalnformationis at
https://www.astrobin.com/fyiapy/

Theoriginalimagewas5700x 5000pixels.Butthe ASI533ameraonly has3008
x 3008pixels.l askedSteveaboutthe discrepancyWheredid the extrapixelscomefrom? Stevereplied,d was
undersampled put had 6" of aperture,sol knewthere wasmoreresolutionto be had. NASAS DRIZZL® the
rescuell madesurel ditheredfrequently,asl knewin advance would do this. Soit is actuallycroppedfrom a
6000x 6000image¢ Thefield is2.0x 1.75degreesResolutionis 1.26arcsecondper pixel.

Drizzlings a verycleverimageprocessingechniquedevelopedfor the HubbleDeepFieldto enhanceresolution
of distantgalaxiesSeehttps://en.wikipedia.org/wiki/Drizzle (image_processirigj more information. High
PointScientifichasa concisedefinition of sampling:

Whenastrophotographersncorrectlypair their focallength and pixel sizewith their seeingconditionsit canresultin ei-
ther undersamplingr oversamplingUndersamplinggccurswhenthe pixelson your camerasensoraretoo largefor a
givend O 2 lfdSaflength. Thiscreatesblocky,pixelatedstars. Thisindicatesthat there are not enoughpixelswithin the
starto createa round star shape. Oversamplingon the other hand,occurswhenthe O I Y' S pidel€age too smallfor a
givend O 2 lfdSaflength. Theincominglight is beingspreadovertoo manypixelsresultingin a soft andbloatedimage.
Generallyunderaverageseeingconditions(~2arcseconds)a very short focallength scopepairedwith largepixelswill
produceundersampledesults.Alongfocallength scopepairedwith smallpixelswill produceoversampledesults.

Drizzlings appliedby PixInsightduring stacking(if you chooseto do it).
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Research Highlight of the Month

Shahbandeh, M, et. al. (45 authors) JWST/MIRI Observations of Newly Formed Dust in the Cold,
Dense Shell of the Type Iin SN 2005ip, arXiv:2410.09142v1, submitted to Astrophysical Journal.

Abstract:Dustfrom core-collapsesupernovag CCSNe}¥pecificallyTypellPSNe hasbeensuggestedo be a sig-
nificantsourceof the dustobservedin high-redshiftgalaxiesCCSNejectlargeamountsof newly formed heavy
elements,whichcancondensento dustgrainsin the coolingejecta.However nfrared (IR)observationof typi-
cal CCSNegenerallymeasuredustmasseghat aretoo smallto accountfor the dustproductionneededat high
redshifts.Typelln SNe classifiedby their densecircumstellamedium(CSM)are alsoknownto exhibitstronglIR
emissionfrom warm dust, but the dustoriginand heatingmechanismhavegenerallyremainedunconstrained
becauseof limited observationakapabilitiesn the mid-IR.Here,we presenta JWST/MIRWedium Resolution
Spectrograpi{MRS)kpectrumof the Typelln SN2005ipnearly17 yearspost-explosion.TheTypelln SN2005ip
isone of the longestlastingand mostwell-studiedSNeobservedto date. Combinedwith a Spitzemid-IRspec-
trum of SN2005ipobtainedin 2008,this dataset providesarare 15-yearbaseline allowingfor a uniqueinvesti-
gationof the evolutionof dust. TheJWSBpectrumshowsa new highhmassdustcomponent(m 0.08 Ms ) that
isnot presentin the earlier Spitzerspectrum.Our analysisshowsdust likely formed overthe past15yearsin the
cold,denseshell(CDS)betweenthe forward andreverseshocksThereis alsoa smallermassof carbonaceous
dust(m 0.005Ms ) inthe ejecta.Theseobservationgrovidenew insightsinto the role of SNdust production,
particularlywithin the CDSandits potential contributionto the rapid dustenrichmentof the earlyUniverse.

Typell supernovashowhydrogenabsorptionlinesin their spectra unlike Typel supernovaswhichoccurwhen
matter from a companionstar fallson awhite dwarf andraisesits massabovethe Chandrasekhdimit of 1.44
M . Theiron coresof massivg8to 50 M ) starscollapsebecausdron cannotbe fused,soradiationenergyis
insufficientto opposegravitation.Whenthe supernovaexplodesa shockwavetravelsthroughthe surrounding
interstellarmedium.Thebrightnesscurves of Typell supernovagiecayat a slowerrate than Typel, somelasting
aparticularlylongtime. Theseare designatedas

Ly = snissra = SN 2017eaw (IIP) Typell-P(for & LIS NE A conir&siédwith(T¥pell-
SN 2003gd (lIP) SN 1999em (IIP) . . . . .

SN 2004et (IIP) SN 2006bc (1IP) I L,whichhasalineardrop in magnitude.Typelin,

~= SN 2005af (IP) -3 SN 2005ip (lin) ! the & ydenotinga vy I NJX&/énarow hydrogen
0.1 = sn2011a (iiP) ===="Linear Regression 7 - . . .
SN 2013¢j (IP/L) 1.0 uncertiinty ,: absorptionlines,whichcomesfrom outflowing radi-
ation interactingwith gasaroundthe star. Thisgas
arisessfrom matter releasel from the surfaceof the
agingstar asit goesthroughits red giantstage The
supernovashockwavecompresseshe gasandre-

sultsin the formation of dust.

Supernov&005ipis in the spiralgalaxyNGC2906,
in Leo,at adistanceof 3.8.megaparsecsTheJWST
spectrashowa Mg-silicatefeature that wasnot de-
tectedin the earlier Spitzerspectrum, indicating
10-5 L | ! | | | that new dustis formingin the shellof materialbe-
100 250 500 1000 2500 500010000 hjndthe initial forward shockof the explosion
Phase [Days post discovery] -

. ) ; . nearlytwo decadesafter the event. Thisprocess
Figure 1¥rom the paper The dust mass in SN 2005ip as a functio . .
the epoch of MIR observations compared with other historic dusty m'ghtwe” accountfpr h'Qh levelsof (?IUStJ\'NST
SNe. Overall, compared to other historical SNe,itiferred dust mas found in early galaxieswhichare enrichedin mas-
in SN 2005ip is one of the highest to date. sivestars.Typelin supernovasappearto be more

commonin high-redshiftgalaxies.
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Member & Club Equipment for Sale

Asking

Item Description . Name/Email
Price
90-mm /11 spottingscope/telephotolens/telescopeDTA
In Celestroncarryingcase.Screwon dew shield,6x30
finder, diagonal Mounts on photo tripod. Focusedike a
NEW LISTING cameralensby rotating the rubber collaron the tube. This WAA
CelestronC90 isaMadein USAinstrument, from the dayswhenCelestron| $100 ads@westchesterastronomers.org
Maksutov madeextremelyhigh quality opticsat their factoryin Cali- '
fornia. L (irséperbconditionandwasprobablyrarely
used.Seeit here ThecurrentChinesemadeC90dist for
$269. Donatedto WAA.
Orion6-inchf/8 reflectorin very goodcondition. 2-inchfo-
6-inchf/8 cuser.HasTelradfinder base;g 2 da@edto buya Telrad. .
- : DavidParmet
reflector Youwould alsohaveto supplytube ringsor figure out how $25 davidparmet@icloud.com
opticaltube to makeit into a DobsonianMirror hascenterdot for colli- ’
mation. Imageof scopeis here.
This600-mm focallengthdoubletachromatcomeson a
SkyWatcherAZGTImount. 2-inchdiagona) red dot finder.
Skywatcher Eyepiecesot included. TheAZGTImountis operatedvia .
. . . ) AnthonyMaida
120mmf/5 wi-fi connectionto a phoneor tablet [it workswell; your $550 lvam1521@yahoo.com
refractor Editorhasone]. Youneedto downloadthe free SynScan '
app. Anew AZGTImount aloneis $400.A greatbeginner
scope
25-mm and 10-mm eyepieces, red dot finder, collimation
ExploreScientific rod, two 2.51b. counterweightsfor usingheavier2-inch
1G-inchf/5 Hybrid | eyepiecesdustafew monthsold. Excellentcondition,opti- 485 ManishJadhav
TrussTubeDob- callyand cosmeticallyHavethe originalboxand packaging. manish.jadhav@gmail.com
sonian. Imageat https://is.gd/XPwDUhL ocalpickup;askingprice
reduced.
TraditionalGermanequatorialmount. IncludesGo2Nova
8407handcontrol (358Kobjects),counterweight, QHY
PoleMasteffor easypolaralignment,but no tripod. Pay-
iOptronIEQ45Pro | load45 Ibs (without counterweight).Mount weighs25 Ibs.
. - : . . . WAA
equatorialmount Thismodelis alsodiscontinuedby iOptron. Thecurrent $400 ads@westchesterastronomers.org
head verysimilarmount (GEM45Jistsfor $2,598(plus$269for '
the PoleMaster)Am @ TiQptronda [ wwi2 Stéeltripod
costs$350;piersandother tripods are available Specdor
the IEQ45arestillonA h LJi Néb§it@ Bonatedto WAA.,
Pairof 100mm adjustableringswith largeDelrintipped
ADMR100 thumb screws Fitstubes70-90 mm. Yousupplydovetail $30 LarryFaltz
TubeRings bar. Likenew condition, no scratchesSeethem on the ADS Ifaltzmd@gmail.com
site at https://tinyurl.com/ADM-R100 List$89.
ThousandDaksLR3 Oxygenlll (2 available) $50 Eugend_ewis
M & Hjiters AstronomicUHC(2 available) $75 genelewl @gmail.com
HighPointNeutralDensity(2 available) $10 '

Wantto list somethingfor salein the nextissueof the WAAnewsletter?Sendthe descriptionand askingpriceto
ads@westchesterastronomers.ofdembersubmission®nly. Pleaseoffer only seriousand usefulastronomyequipment. WAAre-

serveshe right not to listitemswe think are not of valueto our members.All receiptsfor itemsownedby WAAgoesto supportclub

activities.

Buyingor sellingitemsis at your own risk. WAAIs not responsiblefor the satisfactionof the buyeror seller. Commercialistingsare not
accepted.Itemsmustbe the property of the memberor WAA.WAAtakesno responsibilityfor the conditionor valueof the item, or
for the accuracyof anydescription.We expectbut cannotguaranteethat descriptionsare accurate.ltemsare subjectto prior sale.
WAAIs not a party to anysaleunlessthe equipmentbelongsto WAA(andwill be soidentified).Prices are negotiable unlessotherwise
stated. Salef WAAequipmentarefinal. Caveat emptor!

SkyWAAtch is written entirely by human beings
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