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A Bit of Nostalgia In This Issue.. ..
Olivier Pracheprovided this image of NGC 281, the Pacman pg.2  Eventsfor December
nebula,in CassiopeiaNGC 281 is a nebulosityassociatedvith pg.3  Almanac
the openCluster1590.Its name,of course derivesfrom the vin- pg.3 HereComes2017!
tagevideo arcadegamethat blessedmany a tavernin the early pg.5 Lessis More: UltraportableVideo-
1980s. AssistedAstronomyfor Urban
The nebulalies at a distanceof 9400light yearsandis closeto pg.13 '|S'r|?§|:\3/|ilky Wayin WesternSagit-
100light yearsin diameter Olivier employedhis 1 2 . Hyperion tarius
astrograpiwith anML16803 camera(a 14 hourLRGB image). pg.14 Dimming Stars EruptingPlasma,

andBeautifulNebulae
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Events for December

WAA December Lecture

AExploring the Extreme Universe with
Gamma-Ray Telescopeo

Friday December 2", 7:30pm

Leinhard Lecture Hall,

Pace University, Pleasantville, NY
Very-high-energy gammaray astrophysics has
emergedasanexcitingandvital areaof researchyith
major discoveriesmadethrough satellite experiments
in spaceand observatorie®n Earth. Gammaraysare
the mostenergetidorms of light andare generatedn
someof the most violent processesn the Universe.
One exampleis a supernovaexplosion,which gener-
ates a blinding flash of radiation, as well as shock
waves.Outsideour own galaxy, anotherexciting as-
trophysical object is a type of high-energy quasar,
thoughtto harbora supermassivblackhole.

Our speaker,ProfessorReshmi Mukherjee will ex-
plore someof the experimentsscientistshave devel-
opedto take a glimpseat thesemysteriousand ener-
geticaspect®f our Universe

Dr. Mukherjeeis Professoof Physicsand Astronomy
at BarnardCollege,ColumbiaUniversity. Sheteaches
Intro Physicsand QuantumMechanics.Prior to Bar-

nard, she was a postdoctoralresearcherat NASA

GoddardSpaceFlight Centeron satelliteexperiments.
Her researchinterestsinclude experimentaland ob-

servational astronomy, developmentof gammaray

detectorsand telescopesthe study of extragalactic
gammaray sourcessuch as blazas, and the particle

acceleratiorand emissionmechanismsn astrophysi-
cal objects DirectionsandMap.

Upcoming Lectures

Pace University, Pleasantville, NY

On January6™, our presentewill be Matt Ganiswho
will speakon asteroidoccultations.

Starway to Heaven

Saturday November 19", Dusk.

Ward Pound Ridge Reservation,

Cross River, NY

Therewill be no Starwayto Heavenobservingdates
for DecemberJanuaryor February.Monthly observ-
ing sessionsvill recommencén March2017.

New Members. . .
William Meureri Greenwich
RichardSteeves - Hastingson Hudson

Renewing Members. ..
MichaelLomsky- Wilton

EdgarS Edelmann Tarrytown
Mauri Rosenthat Scarsdale
Olivier Prache Pleasantville
Kristina Newland- White Plains
EmmanouilMakrakis- Scarsdale
Claudia& Kevin ParringtonFamily - Harrison
ElaineMiller - PoundRidge
HansMinnich - Bronx

BobKelly - Ardsley

Kevin Mathisson Millwood

This image of the November Super Moon is courte-
sy of John Paladini

Wanted Assistant Editor
The WAA newsletter(the SkyWaatchis seekingan
AssistantEditor. If you canhelp, pleasdet usknow.
Your participation in editing, composiing and
proofreadingtasksor submittingarticlesor images,
will be much appreciated.Email Tom at waa
newsletter@westchestersastronomers.org

Call: 1-8774565778 (toll free) for announce
ments, weather cancellations,or questions.Also,
dond forgetto visit the WAA website
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ALMANAC
For December 2016 by Bob Kelly

The largestSuperMoon until 2034 occursin Decem-
ber. Di d weésaythatlastmonth?l t niptgyoing to

be ascloseto Earthas OctoberandN o v e miFellr
Moons,but not muchfarther.Thismo n t [imar geri-
geeis 358,461km,abouteighteenhours before Full

Moon, as opposedto 356,509kmthree hours before
N o v e misuperagsiull Moon. So,if you missedhe
largestSuperMoon since1930,try againat Moon set
on the 13" or Moonriseon the 13" or 14". Be alert
for largerthannormaltidesthroughthe 16", with nui-

sanceflooding in the usual placesor worse if sus-
tained northeastwinds tip the Atlantic Oceanfurther
into coastalbackyards.There are no similar Super

Moonsin 2017,soh e r tethesd S u-Me o ohatter
dyingdownin 2017.T h e ragréatchartof thelunar
distancethe pastfew monthat Guy Ottewell'sUniver-

salWorkshopwebsite.

Me r c ugregtestdongationis 21 degreesastof the

Sunonthe 11", bright and very low in the southwest-
ern sky through mid-month. Venus is part of the

southwessky kickline of planets;the brightestof the

bunchat magnitudeminus4.2, outstandingo all who

find her. Mars anchorsthe left side of the line, more
sublime (or is it subred?) at magnitude plus 0.7.

Mars, Venus,the Moon and Mercury make nice par-

ingsfrom the 1 throughthe 4™.

TheMoon tries hardto getall theattentionthis month.
The oneday-shortof-a-SuperMoon photobombsthe
Hyadesstar clusterand Aldebaran on the eveningof
the 12", (Aldebaranis notamemberof the cluster,but
they needit to completethe fi V in the hornsof the
Bull). A 3 magnitudeclustermemberis occultedby
the Moon about10pm, followed by Aldebarandisap-
pearingon the thin darklimb of the very bright Moon

ECas

Dec 7 Dec 13 Dec 20 Dec 29

about 11:10pm, reappearingon the bright limb at
12:20am.

?he winter solsticeis at 5:44amon the 215t The earli-

estsunseffor the yearis Decembef7", andlatestsun-
riseisin earlyJanuary.

Jupite is looking good,well up overthe southeastern
horizonbeforedawn. Saturnis hiding out in the solar
glare with a conjunctionwith the Sun on the 10"
Watchfor SaturnandMercury crossingthe SOHOC3
¢ a me wiewdthss month. Uranusfloats amongthe
faint starsof Pisces;highestin the southright after
twilight.

Geminid meteorshowerpeaksin the eveningof the
13", | t omeof the bestshowersof our year,but with
a nearly full Moon, only the brightestwill be seen.
But if y o u éut anywayi watch for them. Is the
Ursid meteor shower underrated?Peaking on the
morning of the 22", a busy, cold and dark time of
year,maybeit will do betterthanthe projectedl0 per
hour. The radiating point of the Ursidsis abovethe
horizonall night. T h e rsenéesompetitionwith the
38 percentfull Moon rising before sunrise, so the
eveningtime may be just as good as the traditional
pre-dawnhours.

You canview VenusandMercuryin the daytimeafter
noonasthey follow the Suni t h e yliffiaule to see
becausethey are so low in the sky, evenwhen they
transit acrossthe southernsky. If you catchthemin

daytime or strong twilight, watch as they get larger
andtheir phaseslecreaseverthe month.

The InternationalSpaceStationis in the eveningsky
until the22'Y, andin the morningsky startingthe 27,

Here Comes 2017!
Bob Kelly

Equinoxes Mar.206:29amEDT Sept.224:02pm
EDT
Solstices June2112:24amEDT Dec.2111:28am
EST

Latest sunrise 7:20amDecembef9i Januaryd
Earliest sunset 4:27pmDecembed i 14
Earliest sunrise 5:22amEDT JunelO- 18
Latest sunset 8:31pmEDT June207 July 3
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Eclipses

1 Penumbrakclipseof the Moon Feb.10: 5:32pmto
9:55pm,darkestat 7:44pm.Moon risesjust before
the eclipsestartsfor our area.The moon will be
low in southeasterrsky, so this notevenpartial
eclipsemaybe hardto detect.

9 Annular eclipseof the SunFeb.26: Not visible in
our area.Visible in the S.E.P a ¢ Ogean,S. half
of S. America, mostof Antarctica,Africa (except
northernparts).

9 Partial eclipseof the Moon Aug. 7: Not visible in
our area. Visible in the WesternP a ¢ iOgean,
Oceania,Australasia,Asia, Africa, Europe, east-
ernmostip of SouthAmerica.

9 Total eclipseof the Sun Aug. 21: Overlandareas,
i t tatal eclipseonly in the continentalUnited
States,startingin the northernPacific Oceanand
endingover the Atlantic Oceanoff Africa. In our
area, tafpartialeclipsewith amaximum?71 per-
centof the Sunobscued.

Super-Moons? The closestlunar perigeein 2017 is
May 25 at 357,208kmdistance whenthe Moon is at
newMoon phaseandunobservable.

Occultations of Planetsand Bright Stars by the
Moon thatmaybevisible in our area:

Apr.24 12noon EDT (Daylight) Pallas: Most of N.
America,Greenland|celand,Ireland

June22 11amEDT (Daylight) Aldebaran:Most of N.
America,S. GreenlandAzores,mostof Europe N.W.
partof Africa

Sept.129am (Daylight) Aldebaran: Hawaii, Central
mostof North America,Azores

Nov. 5 10pmAldebaran:North Americaexceptwest-
ernmostpart,N. Europe N.W. Asia

Dec.308pm EST Aldebaran:Most of North America,
GreenlandEuropeexceptS.,W. Russia

Meteor Showersin 2017:

Quadrantidsmorningof January™ afterthefirst
quarterMoon sets
PerseidspeakaroundAugust13™.
Orionids:peakaroundOctober21-22.
Leonids:peakaroundNovemberl7-18.
Geminids:peakaroundDecember 4. Waningcres-
centMoon in themorninghours.
Ursids:peakaroundDecembeR1-22. Waxingcres-
centMoon setsduringthe evening.

Viewing the bright planets:

Mercury is a morning object: January4 to February
24; April 29to Junel4; Septembe# to SeptembeR8
(better appearancédor our latitude) Decemberl9 to
Decembeg1 (betterappearancéor our latitude)

Mercury is an eveningobject: March 16 to April 12
(bestappearancéor our latitude) June29 to August
20; October23to Decemberr.

Venusblazesin the eveningsky into mid-March. By
April it anmrning sky object throughlate Novem-
ber. Venusis in conjunctionwith Mars on October5
andwith Jupiteron Novemberl3.

Mars hangsonin the eveningsky into early June Jow
to the left of the settingSun.It poseswith a variety of
constellationswith the prettiestpicture in early May
asit passedAldebaranandthe Hyadescluster. Then
Mars spendsa lot of time in the solarglare (look for
added complications communicating with Mars
probesduringthistime).| t béck,in the morningsky,
in mid-September.Mars s in conjunctionwith Mer-
cury on Septembed 6 andwith Venuson October5.
The reddishtint of Mars should assistin its iden-
tiycati on.

Jupiter risesin the morning sky until oppositionon
April 7. Jupiterinhabitsthe eveningsky until mid-
October.In mid-November,i t backin the mornng

sky (passing4AN of Spicaon January20 and again

4AN of Spicaon February23); (passing3AN of Spi-

caon Septembeb). Jupiteris in conjunctionwith Ve-
nuson Novemberl3.

Saturn startsthe yearrising just beforesunrise. Sat-
urnis atoppositionon Junels. It hangsin the evening
sky into early DecemberSaturnis in conjunctionwith

Mercuryon November28.

Uranus is in the eveningsky into March. It getsback
into the morning sky in May. Oppositionhappendn
Octoberandbesteveningvisibility is latein theyear.

Neptuneis low in the eveningsky until early Febru-
ary. It can be found in the morning sky in March.
Oppositionoccursin Septemberat its bestlocation
for evenngviewingverylatein theyear.

Sources:
USNO Astronomical Phenomenafor the year 2017
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Less is More: Ultraportable Video-Assisted Astronomy for Urban Skies
Mauri Rosenthal

i H eMauri, whenarey 6 aiinging your telescope
outto Texas? tréallydarkh e r Ehisié exactlythe

sortof invitation | hadenvisionedbackwhenl bought
my little Questar3 . Bekescopein 2012. But to my

surprisel 6 eenrunningin the oppositedirection, at

leastfrom a Bortle Scaleperspectivel 6 beencarry-

ing my astroequipmento oneof the mostundarklo-

cations | can access:the Meatpacking District of

Manhattan.

The currentvoguefor measuringight pollution is to
guantifythes k ybdghtnes with a sky quality meter,
but | like the qualitative descriptionsthat distinguish

my backyardfi r 2 d n(efdS u b u r bTaamditithr b

Zone7 -- Milky way invisible, throughatelescopehe
brightestMessierobjectsare pale ghostsof their true
sel vimm thgi | n-citg white z 0 n (e ftohlye
objectsto observeare the Moon, the planets,and a

photography,which required a motorized tracking
mountratherthanthe nice alt-az mount Televuesells
for their smaller scopes.| assumedhat | Ovehnt to
bring the scopeout to parkslike Ward PoundRidge
and other dark sites, and every German equatorial
mount(GEM) | lookedat seemedoo big andbulky to
make this an appealingprospect.l had also gotten
usedto the benefts of afi g r-aady o télescopeset-
up. The TV-85 on its mahoganylegs looked pretty
nice in our dining room, which meant! could be out
the backdoorandviewing Jupiterin aboutoneminute
from the time | decidedthat conditionswere good.
'Iéh%GEMsI could find, on moreserioustripods,were
not going to cut it aestheticallyand spacewas too
tight for meto pull thetrigger.

Soby thetime | foundmyselfdriving pastthe Questar
facility in New Hope,PA oneday, it occurredo meto

few of the brighteststarc | u s t Gne phrasgl. 6 v elearn whether their telescopemight be suitable for
seenin descriptionf thewhite zoneis, A mo Eedple
d o nlddk u p This is true. So how did | endup be-
coming a specialistin the eccentricworld of down-
town astrophotography?

Figure 1 Grab 'n Go TV85

As an adult, my first backyardtelescopewasa Tele-
vue-85. This compactrefractoris greatfor views of
the Moon, Jupiter,Saturn and Mars. | rememberbe-
ing fascinatedoy M42, the Orion Nebula.l still love
this telescopebut | waseagerto try my handat astro-

astrophotography. The Questar is a Maksutov

Cassegraimeflectorwith impeccableoptical qualities,
mountedon a very solid motorizedfork mount. The
Internetreputationfor the scopewassimilar to that of

an expensiveSwisswatchi it is a beautifulandfunc-

tional display of craftsmanshipput thereare a gazil-

lion waysto meetor exceedhe optical performanceat
a much lower price. And for a small backyardtele-
scope the absencef Go-To capabilityis ananachro-
nism.Butin thecommentaryandreviews,l alsosawa

confirmationof my premisei that the precisionmo-

torized drive madefor an unmatchedcombinationof

quality and durability in a very compactpackageln-

deed,the Questarcomeswith a set of screwin legs
which allow this fi b a ¢ kopsarvatbryin ab o xad
be set up on a tabletopand polar alignedin a few

minutes allowing the observetto keepSaturnor other
targetsin view for hoursif desired.

Regardingthe questionof whetheror not | could use
this scopefor astrophotographythe Internetandtele-
scope dealersoffered two conflicting answers.The
conventionalisdomis thatthe scopefi p u n above s
its we i gfortsalar systemimaging i with some
practice an image of Jupiter with the 3 . Buoestar
might resemblean image from an 8 inch consumer

scopel but it was not suitablein anyway for i d e e p

s k ymaging. The lessconventionalanswercould be
found in the Internetimage galleriesof RobertVan-
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derbei,a Professoof OperationsResearctand Finan-
cial Engineenmg at Princeton,who startedimaging
with the Questarin 2002 and did a lot of very cool
looking stuff with it for threeor four yearsbeforeac-
quiring a larger 10 inch Ritchey Chrétienscopeand
GEM. | wasableto find a nice white paperhe wrote
on backyard imaging with the Questar presentations
he deliveredto local astronomyclubsin New Jersey,
andultimately evenfound him asa regularparticipant
in oneof theonlineforumsfor Questawusers.

Figure 2: Questar loaded for imaging

Bob and a couple of other peoplewho had achieved
somedecentresultswereneitherencouraginghor dis-
couragingaboutimagingwith the scope,but they did

point out some of the limitations and the stepsl 6 d

needto go throughto makeit work. So | boughtthe
scopewith plenty of questionsin mind: would | be
able to achievesimilar results?What would be the
bestcamerasand other accessoriesor this scopel0
years after Bob and others had configured their
Questaimagingsystems?And mostimportant,would
| beableto i & @anythingfrom my red-zoneyard in
the City of Yonkers,or wasl| goingto needto jumpin
the car with the scopeandtripod on any night that |
wantedto image?

The shortanswerto thesequestionds that| could get
very nice imagesright from my own backyard with
this little scope.l neededo learn severalskills from
scratch,and! 6 spentmoreon camerasaandaccesso-
ries than on the telescopétself, but | havebeenboth
pleasedandsurprisedby theimages.On a morephilo-
sophicallevel,imaginghasenabledneto successfully
expandthe rangeof celestialtargetsl canenjoy with
my little telescopdrom home.The sensehat! 6 cap-
turing photonswhich havebeencrossingspacefor 30
million yearsor moreregistersn away thatfeelsvery
different from viewing the far superiorimagesof the

sametargetsfrom the Hubble or from experienced
dark site astrephotographersThis imageof M63, the
SunflowerGalaxy,is a casen point:

Figure 3: M63 The Sunflower Galaxy, Questar Image

It will neverwin ary awards,and eventhoughit has
nearlyathousandsiewsin Flickr, it hasnotreceiveda
single i F a v odesighatian.But three yearsago |
had never so much as seena single spiral galaxy
throughatelescopeandnow hereis afully recogniza-
ble view ddivered by my own Questarof this enor-
mousyet delicatelooking structureposed37,000,000
light years away. Perhapsa large aperture scope
would afford me this view on a good night from
PoundRidge,or a greatnight from my yardi buthere
it is, andl know it washovering,invisibly, right over
myownhouse.

Astrophotographyhas a steeplearning curve regard-
lessof your location and equipment.Over a spanof

months,| took severalimportantsteps.l madesome
adjustmentgo my equipment,addinga high quality

focal reducerfrom QuestarLoweringthe focal length
i and focal ratio i addedmore tolerancefor small

tracking errors while improving the amountof light

delivered by any length of exposure.And with the
ability to consistentlygeneratauseablel0 minute ex-

posures) wasableto addbroadbandandnarrowband
filters thatimprove imaging from light pollutedloca-
tions. | completeda five day PixInsight workshop,
which not only helpedme gain control of this power-
ful processingool, it also gave me coachingfrom a
professionalastrophotographeregardingthe qualita-
tive aspectof betterimagining.My imagesstartedto

improve. For example, this image of the Bubble
Nebula resemblesmany of the versions| can find

online submittedby amateursaroundthe world.
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Figure 4: The Bubble Nebula NGC 7635 Questar image

One of the lessonsl learnedslowly is that celestial
targetscomein a wide rangeof sizesandthereis no
single telescopethat is truly optimal for everything.
While this may seemobvious,thelong focal lengthof
the Questaii which providesgreatutility for views of
Jupiter-- comesat the expensef a smallfield of view
(FOV). | learnedhow to build mosaicimagesin the
PixInsightworkshop,which seemedike a provisional
approachthat could allow me to image someof the
interestingdeepsky targetsthat exceedthe diameter
of the moon, a useful benchmarkfor the practical
FOV of the Questar.Indeed,my summerproject to
image the EasternVeil Nebularesultedin a pretty
good, detailedfinishedimage, as shownin the adja-
centcolumn.

But it wasliterally a summerproject! The imagewas
collectedin threesections(top, middle andbottomas

Figure 5: Eastern Veil Nebula Questar Mosaic Image,
broadband and narrowband filters

shown),andfor eachsectionl usedatleastonen i ght & s

datafor eachof threefilters T broadbandRGB; HA,

and Olll. I may havespentover 40 hoursprocessing
the datai which now occupies30 Gigabyteson my

desktopcomputeri assemblinghe mosaicin different
waysto seehow | would getthe bestresult. My first

night of imaging was in early July and | postedthe

finished image in mid-August. | was very open to

finding a differentsolutionto the FOV problem.

In January2015, | imaged Comet Lovejoy but was
frustratedto only be able to frame the core of the
comet;with the narrow FOV | had no way to image
thetail. | really wantedto bereadyfor the nextsignif-
icantcomet,Catalina,whichwasgoingto passover

my houseroughlyoneyearlater.| startedexperiment-
ing with i pi g g yimaging osing the guided
Questaras my mount, but now with a telephotocam-
eralens on my astrecameraratherthan on the tele-
scopeMy wi f @ddPsakticaSLR film cameraused
screwmountlensesthat happenedo fit my Starlight
Xpress cameraperfectly, and my experimentswith

this configuration were an immediate success.The

lower focal lengthlens (135mmvstheQu e s 9GDr 6 s

mm usinga focal reducer)is very tolerantof tracking
error at the sametime thati t d&lsering more light
on the chip per unit time i so my imaging time be-
camemuch more productive.l was able to get some
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decentviews of Catalinawhenthetime came,captur-
ing boththedusttail andtheion tail

Figure 6: Comet Catalina over my house, 135mm lens, Jan-
uary 2016

| then splurgedon a used200 mm lens on eBay for
$39 1 thereis not much demandfor screw mount
lensesi and this also worked well as shownin this
imageof the Rosettenebula,which took a small frac-
tion of the total projecttime of my typical Questar
projectof similar quality:

Figure 7: The Rosette Nebula, 200mm lens

New Direction: Ultraportable Urban Imaging

This brings me to my currentfocus. Having demon-
stratedto myselfthat! couldindeedimagedeepspace
objectsfrom Yonkers, any motivation to bring my
equipmento dark sitesmeltedawayandinstead be-
cameintrigued with this question:How well could |

t h r o thegvbrstlight pollution, within the city lim-
its? | have seenexcellentimagesposed online from
advancedastrophotographeraround the world who
used serious equipmentwith narrowbandfilters to
achieveexcellentresultsfrom i wh £ b rlighd pol-
luted skies.Typically they mountedthe telescopeon a
high quality GEM, which allowed them to generate
long exposureg10 to 20 minutes)in orderto accumu-
late enough astronomically interesting photons to
make a decentimage, sincethe purposeof the filters
areto block unwantedwavelengthgrom reachingthe
camerachip. This approachkcould work for a city resi-
dentwith a safeandconvenientyard or rooftop, butis
not practical for schleppinginto the city to attempt

imaging from a public space,or evenaf r i epri-d 6 s

vate spaceif one were available.And for city resi-
dentswho havesomeaacessto the skiesvia rooftop or
terracejt is clearthatafi g r 6aigbo setupwould also
providethe sortof benefitl enjoyathomei theability
to carry the entirerig in or out of the housewith one
hand.

Figure 8: My entire imaging rig packed up

Overthe pastfew monthsl solvedthetwo key aimsof

use the sametechniquesthat work at hometo fi s e eig challenge:(1) Could | get an entireimaging sys-
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teminto onebackpackwvhich | would feel comfortable
wearing on Metro North and the subway; and (2)
CouldI find avenuein Manhattarfor safelyspemling
the two or more hours neededto image a deepsky
target?

My 22 pound backpackholds literally everythingl
needi exceptfor a chair,whichreally helpsbutis not
absolutelyrequired.| acquiredthe backpackat the
sametime thatl boughtthe attacted VanguardCarbon
Fiber tripod, which folds down to 1 6 @ ,big im-
provementin portability over the Manfrotto tripod |
had beenusing at home. Severalhigh end travel tri-
pods could also meetmy desiredspecsbut this rela-
tively newproductwasanexcellentvalue.

Overthewinter | will takea stabat configuringa sim-
ilarly compactsystemusingmy Questar.The Questar
imaging setup also weighs in between20 and 25
pounds, obviously fully portable compared with
GEM-basedimaging rigs where the counterweigtg
alonemight weigh this much.But as| realizedthat |
was only going to be usingthe Questarin piggyback
mode,| found thattherewere a few good optionsfor
mountsthatcoulddeliveradequatdrackingin aneven
morecompactconfiguration.

Hereis wha surrentlyinside the pack, which takes
melessthan10 minutesto assemble:

1 A Sky-WatcherPro Star Adventurermount, with
a declination bracket and adjustable equatorial
wedge

A smalltripod headfor theguidecamera
An SBIG ST-I guider

A mountingring for theimagingcamera
A StarlightXpressSX-694Castrocamera

=A =/ =4 =4 =

A coupleof screwmounttelephotoSLR lenseq(l
can only use one at a time) and a few adapter
rings

Broadbandight pollution andnarrowbandilters
A Tracerl2Volt LiPO Battery

A Microsoft SurfacePro3Laptop

Cables

A jet blowerandlenspenfor cleaninglenses

=A =4 =4 =4 4 =4

A flashlightandafew smallwrenches

1 A Kindle Paperwhitefor flat frame illumination
(andsupplementateadingon the train to Manhat-
tan!)

Figure 9: Ultraportable setup using 500mm Samyang mirror
lens with Baader coma corrector

The StarAdventurerMount runson four AA batteries,
canhandlell poundsof equipmentandhasan inte-

gratedautoguiding port. While it hasa goodintegrat-
edpolarscope] usuallydo not havea view of Polaris
so | use my guide camerawith the Drift Alignment
utility in PHD. Sincethereis no motor for the Decli-

nationaxis,the quality of the polaralignmentmakesa

significant difference on the length of an exposure,
which | wantto be aslong aspossiblewithout percep-
tible drift. In my yard | haveachievednice 5 minute
exposuresvith it.

The SBIG ST-1 Guidercomprisesa high quality mon-
ochrome planetary/guidingcamera,a 100 mm C-

mount lens, and mounting rings. This provided me
with the lightestand mostcompactoption for a guide
scopefor my Questarfor which total weight of acces-
soriesis a critical constraint.Theimagingcameravas
also selectedfor the Questar becauseof its light

weight (400g) andcompactfootprint (seeFigure2 for

how thesedeviceslook mountedon the Questar).

This setupreliesheavily on the processingpowerof a
contemporaryaptop.l selectedhei7 SurfacePro3 to
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get the maximum power in the lightest and thinnest
configurationavailableat the time. Thefi b o nfeas
ture of having a touchscreerthat can be controlled
like atablethasturnedout to be a hugeplus for my
purposesespeciallyat outreachevents.

Oncel assemblehe hardware,l load the following
computerapplications:

9 Cartesdu Ciel as an overall planetarium/ star
chartprogram

Nebulosity4.0to controltheimagingcamera
PHD 2.8to controltheguidingcamera

AstroToaster a front end to Deep Sky Stacker
which enableslive stackingof imagesand good
controloverthedisplay

1 All Sky Plate Solverto determinewherethe cam-
erais pointedin the sky

1 Pixinsight i sometimeshelpful for reviewing
frames

I TeamVieweri at homethis allows me to control
thelaptopfrom a computeiinsidethe house

Beforel describea bit more of the process|et me re-
turn to my secondbig challengei the venue.l joined
the Amateur AstronomersAssociation(AAA) of NY

sothat!| couldbring thisrig to their viewing partieson
the High Line on Tuesdaynights during the summer.
Thesestargazingsessionsatisfied the mostimportant
attributesfor a city-basedmaginglocation:

1. Safetyfirst: The parkhasplentyof securityguards
who arewell awareof whatthe groupof menand
womenwith telescopess up to. While thereare
sectionsof Central Park that would be sheltered
from ambientlight (and probably comparableto
my yardfor overallLP) thereis just no way thatit
would make senseto standout there alone with
thousandof dollars of equipmentfocusingon a
computerscreensol ruledthatvenueout.

2. Fairly wide openstretchesof sky, dependingon
where you park yourself. Note, however,that |
still d o nyétaview of Polariswhenl setup with
goodviewsto the East,South,andWest

3. Bencheq lots of them-- that haveallowedmeto
sit without havingto cary a chair

4. Easylogistics(for me,anyway).Eventhoughl 6 v e

got to taketwo subwaylines from GrandCentral,
it ajpeetty quick andtolerableprocessfollowed

o

byafewb | o avllls Ibhasalsobeeneasyto get
a taxi backto Grand Central on the retum trip.
Many suburbanitesvill havethe oppositeprefer-
encefrom mine, but | much preferto beriding a
train home than driving in the dark after a long
viewing session.

| 6 mazleoneadditionalkey adjustmento my goal of
imaging from the city. Since these are outreach

events,| haveplaceda premiumon achievingfi r e a |

t i nveewsto sharewith the public ratherthangath-
ering the optimal datafor subsequenprocessingnto

finishedimages.This in turn bringsmeinto the realm
of ElectronicallyEnhaned Astronomy(EAA), which

has heretofore revolved around devices like the
Mallincam, a videocamerameantto beconnectedo a

telescopdor live views. | recall seeinganimpressive
view of M101 at PoundRidge from one of thesede-
viceson an8 delescopeln my case however,work-

ing with arelativelytiny apertureundera brightersky,

I focusedon generatinga sharabldive view from my

astrocanusingmy laptop,andl wasdelightedto learn
from Cloudy Nightsthatan amateurin the NYC met-

ropolitan area, Howard Levine, has written a fine

Windows programto enablethis. H o w a rfrdefAs-

troToasterusesthe alsofree Deep SkyStacked gro-

cessingengineto debayer,register, and stack sub-
framesasthey comeoff the imagingcam,andit pro-

videsnice controlsfor i s t r e tard bthemvigead-

justing the imagefor immediatedisplay. Under good
conditionsin my backyard,| havegottengreatresults
out of this software:

Figure 10: Screengrab of "live" image of M33 using Astro-
Toaster and 500 mm mirror lens, from Yonkers

This detailed image of M33 integrates about 90
mi n u woetls o short exposuresso it is not quite
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