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Dimitris Christodoulouto speakon "The Formationof Binary
StarsThroughFissionof a SingleMass:Pastand Present."
by Harold Williams
The next meeting of the National
CapitalAstronomerswill be held on
SaturdayJanuary7 at7:30 P.M., in
theBunim room on the ninth floor of
the Clinical Center(building l0) at
the iiational Irrstitutes of Flealth
(NIn. Dimitris Christodoulou of
Louisiana State University will
speakon "The Formationof Binary
Stars through Fission of a Single
Mass: Past and Present." The
speakersentthe following abstract:
"'We return to the ideas of Darwin and Poincaredating back to the
previous century and to the oldest
known theory for the formation of
doublestarsfrom fission of a single,
rapidly rotating fluid mass. This is
known as the binary fission hypothesisbut hasbeenshelvedsince1924
when Cartandiscoveredan "inconsistency"somewherealongthe evolutionary path proposedby Poincare
and Darwin.
We return to the fission theory
armedwith a new understandingof
the powerful instabilitieswhich can
break a fluid mass into two pieces.
This understandingstems from an
application of the thermodynamical
theory of phasetransitionsto rotating astrophysicalobjects! The transitions of such objects proceed

through forms describedas "concave hamburgers," "donuts,"
"dumbbells," and not through
"pears" or "eggs" as was originally
believedin the 1920s.
We have sholvn that Cartan's
results,althoughtechnicallycorrect,
areirrelevanttotheparticularevolutionary path that leadsto the formation of binary stars. Therefore,we
needto reevaluatethe older ideason
the subjectand credit to Darwin and

Poincare what is rightfully theirs:
the first evolutionarypaththatleads
to fissionof a singlefluid mass."
Most starsare binaries. A conservativeestimateof the numberof
starsthat are binary is TDVIand the
number may be nearly l00%o. Tbe
formation of binary stars is one of
the holy Grails of star formation. In
his book Ellipsoidal Figures of
SeeDIMITRIS, Page2

GammaAndromedaeA & B innged infull daylight (here reversed)through the 30inch Keeler telescope at Allegheny Obsewatory by Michael Castelaz and Tim
Persinger using an ST4 CCD. Only Gamma and A (mag 2.1) is visible in the raw
image. This blue light frame (4400A +/- 160A), seen in black and white, has been
flatfielded, streched without mercy, smoothed, color-coded, deconvolved, 3-D
projected, and otherwiseprocessedusing The Better Image (v|.00) to bring out the
companion star (mag 5.1).

The Public is
Tuesdays,January 3, 10, 17,24, and31, 1995,7:30
PM-Telescopemakingclassesat ChevyChaseCommunity Center,ConnecticutAvenue and McKinley
Street,NW. Information: Jerrv Schnall. 20213628872.
Wednesday,January 4, 1995-"Sky-Watch"column
by BlaineP. Friedlander,Jr. appearsinTheWashington Post"Style" section.It listsmanyothereventsfor
the month.
Fridays, January 6, 13, 20, and 27, 1995,8:30 PMOpennightswith NCA's Celestronl4-inch telescope
at Ridgeview Observatory;near Alexandria,6007
RidgeviewDrive (off FranconiaRoadbetweenTelegraphRoad and RoseHill Drive). Information:Bob
Bolster ar 703 1960-9126.
Fridays, January 6,13,20, and 27,1995,7:30 Pl\{Telescopemaking classesat American University,
McKinley Hall Basement.Information:JerrySchnall,

202/362-8872.
Friday, January 6, 1995,7:00-8:30-Sandy
Spring
FriendsSchoolPresents,
StarParty:AstronomyActivities. Freeto the public. Seethead on page6.
Saturday,January7, 1995,5:30PM-Dinnerwiththe
speaker
at theLa Panetteria
Restaurant,
4921Cordell
Ave., Bethesda,
MD, beforethe monthlymeeting.
arefor 5:30p.m.,sharp.Fordirections,
Reservations
referto mapon backpage.
Saturday,January 7, 1995,7:30PM-TheJanuary
NCA meetingwill featureDimitris Christodolouof
LouisianaStateUniversityspeakingabout"TheForDIMITRIS, from Page2
Equilibrium, Chandrasekhar eloquently describesthe attempts of
many researchersto follow the evolutionary path of binary star formation andexplainsthatCartanfound a
point of instability where this path
ends before fission can occur;
"[A]nd at this point the subjectquietly went into acoma." Our speaker
has helpedrevive this subjectfrom
its comatose state by finding that
Page2

mation of Binary Starsthrough Fission of a Single
Mass:Pastand Present."
Saturday January 7,1994, Night (After The Meeting)-Waxing crescentMoon providesthis month's
Saturdaynight with secondlongestdeepnight period
(i.e., continuoustime intervalwith neitherdaylight,
twilight, nore Moonlight), althoughperiod doesn't
beginuntil after Moon setsafter midnight (early Sunday morning). SeeJanuary28th listing. Information:
Daniel Costanzo,703/841-4765.
Mondays,January 9, l6,24,and 30, 1995,8:30PMPublic nightsat U.S. Naval Observatory(USNO), in
AvNorthwestWashington,DC (off Massachusetts
programon USNO'smisenue).Includesorientation
s i o n , v i e w i n g o f o p e r a t i n ga t o m i c c l o c k s , a n d
glimpsesthroughthe finest optical telescopesin the
Washington-Baltimore
region. Information: USNO
Public Affairs Office. 2021653-1541.
Saturday, January 28, 1995,Night-December'ssecondbestnightfor dark-skyobservingand"absorbing"
("Moon-dark"until aroundMidnight). SeeDecember
3rd listing.
Saturday, February 4,1995,7:30 PM-The February
NCA meetingwill featureCarol Jo Crannell speaking
about "Imaging Solar FlaresFrom Hard X-Rays and
GammaRays From Balloon-Born Platforms."
Other eventstoo numerousto mention here are listed
in Sky & Telescope,
the AstronomicalCalender1995,
handbook
1995.and in numeroussoftthe Observe's
ware packages.

Cartan's instability is not at all related to the original evolutionary
path suggestedby PoincareandDarwin.
Our speakeris a ResearchAssociate with ProfessorJoel Tohline at
LouisianaStateUniversityin Baton
Rouge. He received his B.Sc. in
physics from Aristotelian University, Thessaloniki, Macedonia,
Greeceand his Ph.D. from LouisianaStateUniversity with a dissertation on numericalsimulationsof the

structureand evolution of gaseous
galaxy disks. He has subsequently
held Research Associateshipsat
StewardObservatory(University of
Arizona in Tucson), at the Harvard
SmithsonianCenter for Astrophysics in Cambridge, Massachusetts
(with Professor Ramesh Narayan)
and with ProfessorJohn Hawley at
the Virginia Institute for Theoretical
Astronomy (University of Virginia,
Charlottesville). Our speakerhas
publishedmore thanthirty papersin

suchsubjectsas starformation,galaxy kinematicsand dynamics,and
astrophysicalphasetransitions;and
none of this would have happened
hadhe madea differentchoiceat the
ageof 15.
Here is how the speakerdescribes his decision to study astronomyratherthan ancientGreek.
"When I went through the Greek
educationalsystem (high school),
the systemwas different than nowadays. In particular,in the summer
b e t w e e nj u n i o r h i g h a n d h i g h
school,all studentshad to visit the
by a parentand
schoolaccompanied
formally declarewhich of two possible directionsthey would take in
high school:naturalsciencesor humanities.
Well, I remember that at the
time I wasin a big dilemmabecause,
although I was interested in "the
stuff up in the sky" (yes, my initial
interestin astronomycame by just
looking up!), I was also very-very
good in ancientGreek in my junior
high years.Not only that, but becauseI understoodancientGreek,I
really enjoyedit! [At the time, I did
not know even one of my fellow
studentswho enjoyed ancient
Greek.They all hatedit with all their

hearts!lSo,I wasreallyconsidering
seriouslyto go to collegeand study
ancient Greek (the language, the
philosophy,etc.).
The reasonI wasin a dilemmais
partly that I did not know much
aboutastronomyand I did not know
how to go aboutobtainingthe necessaryinformation.On the otherhand,
the teacherswho taught us ancient
Greekwere very explicit in describing theirsubjectandpraisingit. Contrast this with the mere raising of
eyestowardthe night sky...(At the
time, I did, however,know that in
order to study astronomyI had to
study first physicsor mathematics.)
Well, I could not figure out the
following puzzle:How come someonecanstudyeitherphysicsor math
andstill endup in astronomy?(I was
too shy to ask grown-upsbecauseI
did not wantto give thema chanceto
saythatwasa silly question. It turns
out that if I had askedthis question,
therewould not bethat many grownups who could answer.)
Anyway, that summerI realized
I had to make a final decisionthat
would affect my entire firture. You
see,ifI declarednaturalsciencesas
my high schoolsubjectI would not
be eligible to change my mind 3

yearsdown the road and go back to
ancientGreekwhile at college.If, on
the otherhand,I chosehumanitiesI
would have to stay with ancient
Greek for the rest of my life.
I walked into the room frozen
while, I am sure,my mother (who
was with me at the time) did not
know how I wasfeeling.I just could
not make up my mind. And, then,
this teachersittingin front of a table
full of papers asked the dreadful
question and I heard someonesay
"natural sciences"and I realized it
was my voice like I had neverheard
it before. And then it was all over...
I walked out of the building
thinking I messedup becauseI had
chosena direction in life that I did
not know anythingabout.(I did not
even know whether I should study
physicsor math- but that decision
was 3 yearsdown the road.)But, one
way or another, my studies would
finally concem this "stuff' I saw
every night when I looked up.
Thinking back at that summer
decision,I know I guessedright by
accident,not becauseI had all the
necessaryinformation for an eCucated decision - and I do miss ancient Greekeven now..."

The UniverseYou Don't See:Existence
and Nature of Dark Matter
Reviewed by HaroW Williams
On SaturdayDecember 3, 1994 at
the National Institutes of Health
(NIH), Virginia Trimble of the University of Maryland at CollegePark
and the University of California at
Irvine spoketo us on "The Universe
You Don't See: Existenceand Nature of Dark Matter."
Ninety percent or more of the
stuff in the universethat gives rise to
gravitationalfields and forces does
not emit its fair shareof light. We
call this dark matter. The ancient
Greeks taught that our world was
composed of earth, air, fire, and

water, but that the celestial realm
was composed of quintessence.
Many introductorysciencecourses
used to start with what the ancient
Greeksthought about the universe;
this haslargely goneout of fashion,
except in introductory astronomy
courses.The unfortunate result for
studentswho have poor attention
spanscan sometimesbe that they
end up believing that the Sun goes
around the Earth and that they
learnedthis in astro100. (At MontgomeryCollege in TakomaPark,the
instructor starts with the ancient

Sumerians, so perhaps students
leavethinking that the Earth restson
the back of a turtle; reviewer'scomment.)
The overall stuff responsiblefor
the gravitational potential measured
from the matter (baryons) we do see
is madeup of things that we cannot
see. The one equation that we will
use, so you will know that this is a
serioussciencetalk, is
M=o2R
G
SeeTRIMBLE, on page 4
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TRIMBLE, from Page 3

wasthatsomethingcurrentlyunseen
could pull by gravitationsomething
whereM is the mass,ais a character- that was seen and this led to the
istic velocity, R is a characteristic discoveryof Neptunebecauseof its
size,andG is theNewtoniangravita- pull on Uranus. This idea is now
tional constant.
called a brown dwarf or gas giant.
The history of dark matter beThe third ideaoriginatedwith Bessel
ginswith theneolithicperiod,which
in 1844,who realizedthat Siriusand
had threeimportant ideas. The first
Procyon must have companions.
was that something could be so
Thesecompanionsare now known
denseas to absorbits own light, an
as white dwarfs.
idea put forward in 1784 by John
Starting with Zwicky and his
Mitchell of Englandand in 1799by
observationsof the velocity disperLaplaceof France.This ideais now
sionof galaxiesin a clusterof galaxcalledblack holes.The secondidea
ies we entera medievalperiod. The

This is avisible light picture of three galaxies known as NGC 2300 group combined
with a false-color image (seen in black and white), taken in x-ray light by ROSAT
(RoentgenSatellite, a joint project of Germany, the United States,and the United
Kingdom). Thex-ray image taken benveenApril25-27, /,992with ROSAT'sPosition
SensitiveProportional Counter instrumentshowsthat the small group of galaxies is
immersed in a huge cloud of hot gas about L3 million light-years in diameter.
Astronomers estitnetethe cloud has a rnassequal to 500 billion times that of the Sun
and has a temperature of about I0 million degreesKelvin (about I8 million degrees
Fahrenheit). Although such gaseous mateial previously has been seen in ich
clusters of galaxies, this is thefirst time such a hot mediumhas beenfound in a small
group that is rypical of most clusters in the universe. The existenceof this gaseous
envelopeallows astronomersto measurethe total massof that particular system.The
surprising result is the total amount of material in the group is much larger than the
sum of the massof hot gasand the starsin the galaxies. This meansthat a substantial
amount of invisible "dark matter" envelopes the system, keeping the hot gas
contained. The NGC 2300 group is located about 150million light-yearsfrom Earth
in the direction of the northern circumpolar constellation Cepheus. Photo Credit:
NASA.
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mostsecureevidencefordark matter
is the flat rotationcurve of disk galaxies.Fromnucleosynthesis
we can
set a limit on the amount baryonic
matter in the universe. But as to
what the dark matter actually is
madeof. we havealmostno observational constraintsand all too many
theoreticalpossibilities,such as:
non Newtoniangravity,cosmological constantwithin generalrelativity, axions, majorions, goldstone
bosons, ordinary neutrinos (left
handed), right handed neutrinos,
light higgsino,photino,gravitinos,
axino,neutrino,preons,monopoles,
pyrgon, maximon, Perry pole,
s u p e r s y m m e t r i cs t r i n g s , c o s m i c
strings, domain walls, primordial
(mini) black holes,quark nuggets,
nuclearites.and Missing Laundry
Socks(MLS). So manythatwe need
to groupsomeof themtogetherinto
things like WIMPS, Weakly InteractiveMassiveParticleS,and MAC H O S , M A s s i v e C o m p a c tH a l o
ObjectS and listing them by their
astrophysicalclumping scaleproperties CDM, Cold Dark Matter, and
HDM, Hot Dark It{atter.
Many anecdotes
and humorous
were
told. If you were not
stories
you
there
misseda good talk. As
usual, we are indebtedto NIH and
NCA memberJay Miller for arranging to meetat NIH, wherehe works.

'6Meetthe Milky
waytt
co-autheredby
Virginia Trimble

Appearingin January's
magazine
Sky & Telescope
(pp.26-33).It givesan
up-to-datebig picture
tour of the splendorsand
mysteriesof 66TheHome
GalaxY.tt

The IDA North American Star-WatchProsram
by
Daniel J. Costanzo& WalterI. Nissen,Jr.
This Fall, Winter, and Spring,The InternationalDark SkyAssociation,
Inc.(IDA)
is conductingits annualNonh American
Star-Watchprogram. Star-Watchserves
two important purposes. First, on the
quantitativeside. it documentsenvironmentaldegradation
causedby light pollution. And second,on the qualitativeside,
it fostersdark-skyawareness
andsensitivity to light pollutionacrossthebroadspectrum of society.
Star-Watchobservationsare incredibly
simpleto makeby anyobserver,from any
locationin North America (or anywhere
elsein theNorthernHemisphere),
usinga
minimum of optical or photographic
equipment.They consistof simplygoing
outsideon any very clear and Moonless
nightin Fall,Winter,or Springto countor
photographstarsin theeasilyvisiblePleiades star cluster using one's unaided
eyes, binoculars,small telescopes,or
simplecamerasetups.Thetotalnumberof
detectable stars determines how much
light pollution is presentat a particular
site. The Pleiadesare visible evenfrom
heavilylight pollutedareas;from a darkskl locationthe1,area breathtaking
sight
evenwith simpleootical aid. From Novemberthrough March they are situated
high in the early night sky and any quality
constellation chart, guidebook, or softwarepackagewill showthem. Underthe
Star-Watchprogram,observingthePleiadesis beingputto practicalusedocumenting light pollution'sadverseenvironmental impact.
As theNationalCapitalregion'sIDA representative,NCA heartily endorsesthis
worthwhile effort. NCA encouragesall
members(and Srcr Dast readers)to participate in Star-Watchthemselves,and to

urge othersto do so. This programis a
vital volunteerobservingactivity in service to scienceandsociety.NCA educators,mentors,Juniors,andFamily members,pleasetakenote: Star-Watchmakes
an excellent(andquite inexpensive)scienceclassexercise,scoutingmerit badge
task,or sciencefair project.
For background,instructions,
anda StarWatch observingform, see Sky& Tele(Vol.84,No.6),p.
scope,I992,December
692. NCA members Daniel Costanzo
(voice mail: 703/841-4765)and Walter
Nissen(e-mail: dk058@cleveland.freenet.edu)canadvise,answerquestions,
and
supply copies of the above mentioned
Star-Watchobserving form (available
from Dan Costanzoonly). If you wish to
participate,pleasecontactoneof us first.
Thereis no chargefor Star-Watch.
NCA haslongbeenanIDA organizational
member, and has even hosted David
Crawford, IDA's cofounderand Executive Director (and NCA member)as our
monthly meetings' featured speaker.
NCA urgesall,astronomers
andconservationistsalike,tojoin andsupportthisvery
fine nonprofit organization. The individualIDA membershlp
is very inexpensive,andis the bestway of demonstrating
your personalsupporttoward protecting
this endangeredpart of Planet Earth's
naturalheritage.For it youdon't speakup
for the dark sky, then who elsewill?
To join IDA, or for moreinformationand
data sheets,write to: David Crawford
@xecutiveDirector),InternationalDarkSkyAssociation,
lnc.,3545NorthStewart
Avenue,Tuscon,Arizona,85716. NCA
can also provide informationthroughthe
abovementionedNCA pointsof contact.

Montgomery College'sPublic Planetarium
Exciting public planetarium programs are offered at Takoma Park's own
planetarium. Astronomy is one of the few sciencesaccessibleto any inquiring
mind. All programsbegin at 7:00 p.m. There is no admissioncharge.

Saturday,January 28, 1995
"Astrolabes"
The planetarium is located on Fenton SEeeton the Takoma Park campus of
Montgomery College. It is attachedto the ScienceSouth building on the
ground level and has a conspicuoussilver-colored domed roof.

NCA WelcomesThese
New Members!
Donald Albers
Apt l5l0
4000 Massachusetts
Ave NW
Washington,DC 20016
JamesH Chesson
1200N QuakerLn
Alexandria,VA22302
GeorgeR Corbin
5 S Floyd St
Alexandria,VA22304
Michael W Gallagher
14511FaradayDr
Rockville,MD 20853-1941
Monique E LaFlamme
8741 ConteeRd Apt 402
Laurel, MD 20708
Christa D Lee
6826 Farmbrook Ct
Frederick,MD 21701
Michael R Maire
(Junior member)
1614MaydaleDr
Silver Spring.MD 20905
Dr. David L Martin
l 3 l 3 D o w n sD r
Silver Spring, lvD 2O9M-2036
Kenneth & Margot Pettijohn
7916 Ivymount Ter
Potomac,MD 20854
David S Schuman
2 PresidentPoint Dr Apt2A
Annapolis,MD 21403
Denis E Snyder
4450 S Park Ave Apt l2l0
Chevy Chase,l\D 20815-36/.2
Matthew Cary Taylor
18339SharonRd
Triangle,VA22172
Greg Westergaard
4915 StrathmoreAve
Kensington,MD 20895
Timothy A Williams
7767 Shooting Star Dr
Springfield,VA22152
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Shoemakerat Carnegie
By GaryJoaquin
On Decemeberl3th, at a free Carnegie
I n s t i t u t e l e c t u r e ,D r . E u g e n e S h o e maker,planetarygeologist,and codiscovererof the comet Shoemaker-Levy
9, reviewedthecomet'simpacton Jupiter and presentedsome new findings.
In the last l2 yearsat PalomarObservatoryover45,000photographshave
beentakenof the sky while Dr. Shoemakerand his wife, Carolyn,havediscovered 32 comets. He revealedthat
abouttwo weeksand 100observations
from aroundthe world were requiredto
calculatethe orbit of Shoemaker-Levy
9. Two weeksafterthediscovery,it was
determinedthat the comet was in orbit
around Jupiter. Two months later it
became apparent that the comet's 2l
fragmentswould probably strike Jupiter.
Current photosof fragmentimpact
sites show they are stretching into
bands.This supportsthatcometimpacts
are not a likely cause of atmospheric
storms. Computer simulations have
shownthatsuchstormscanbe spontaneously generated in Jupiter's atmosphere. Furthermore, storms like the
Great Red Slxrt contain tnorc energy
than all of the fragment impacts combined.
Dr. Shoemakershowed a Hubble
telescope photo of fragment K's dark
impact site takenin ultraviolet light. 45
minutes later, a dark echo appearedin
the opposite hemisphere. The matter
appearsto have been transportedalong
the field lines of Jupiter's powerful
magnetosphere. Dr. Shoemaker reported that the comet fragments have
left behind much more dark matter in
Jupiter's atmosphere than expected.
The dark substanceis believed to be part
of the comet's complex carbon structure. A similar dark cloud may have
causedmassextinction of life on Earth
65 million years ago.

NewsletterDeadlinefor
February Star Dust
Thursday,
January l5r1994
SendSubmissions
to Gary& AlisaJoaquin,
at
7821WinonaCt., Annandale,
VA 22003,or
send an ASCII files via E-mail at
71561.1747@compuserve.com,
or fax to 703/
658-2233. Submissionsmust be on time or
theymaynotgetin. Havea HappyNewYear!
Page 6

Sandy Spring Friends School Presents. . .

Star Party: AstronomyActivities
Third Programin ScienceSymposiumSeries
Co-sponsoredby SandySpring MuseumAstronomy Club

Friday,January 611995
7:00- 8:30p.m.
Yarnall Hall
FreeTo The Public- EveryoneInvited
SandySpringFriendsSchool. 16923Norwood Road. 301-7'74-7455

Important Numbers
For Information
SmithsonianSky Watchers' Reportr Nontechnicalinformationrecordingon astronomicalevents,objects,andphenomena
in theWashington,
D.C.region'ssky. Updated
weekfy. 202135'7-2000
ttSkyline": Moderatelytechnicalinformationrecordingon latestin
Sky& Telescope's
spacetechnology,astronomy,and relatedsciences. Updated'*'eekl1,.or soonerif
necessary.617/497-4168
McDonald Obserratory's "Star Date": Nontechnicalinformationon spacetechnology,astronomy,andrelatedsubjects.
Broadcastweeknights,around8:00PM,bylistenersupportedpublic radio stationWAMU FM 88.5
U.S.Naval Observatory'sTime Service:AccurateEasternTime (in 24 hourmode)and
UniversalTime given every few seconds. Excellentfor synchronizingclocks and
watches. (Voice Recordings)202/653-1800,900/41O-TIME,and 303/499-'llll;
(ModemTime Service)202/653-0351
NOAA "Space WeatherJ lndices: Highly technical,but quiteusefulrecordingon Solar
activity and its effect on PlanetEarth. From the National Oceanicand Atmospheric
Administration(NOAA). Updatedeverythreehours. 3l3l49l -3235(anytime)or WWV
at2.5,5, 10, 15,and20 MHz (at 18 minutesaftereveryhour)
Local Weather, Weather, Sunrise/Sunsef & UV Index: Recordingof latestweather
forecastout to five days,plus Sunrise/Sunset
times,and forecastedSolar ultraviolet
radiationindex. CoversWashington,DC and vicinity. 7031260-030'7
NCA Artificial SatellitePrediction Service: Freecustomizedpredictionof viewing
opportunities.Satellitesfrequentlyareclearlyvisiblewith unaidedeyesor binoculars,
evenfromlightpollutedareas.
ContactWalterI.Nissen,Jr.,(voicephone)2161243-4980,
(e-mail)dk058@cleveland.freenet.deu
NCA Jupitcr Galilean Moon Prediction Service: Free customized prediction of
viewingopportunitiesfor Jupiter'sfour Galileanmoons. They areclearlyvisiblewith
unaidedeyesor binoculars,
evenfrom light pollutedareas.ContactJohnLohman(voice
phone)703/820-4194at leastone week prior to anticipatedviewing.
Occultation Line: Highly technical,but quite usefulvoicerecordingwith latestupdates
on occultationsand grazings;from the InternationalOccultationTiming Association
(OTA). Many of theseeventsare visible with the unaidedeye, binoculars,and small
telescopes.3011474-4945
Other Free Public Science& Technology Lectures: NationalAir and SpaceMuseum
(NASM):202/357-1552(asktoreceiveNASMbimonthlycalendarbymail);University
of Maryland AstronomyDepartment: 301/405-3001;GoddardSpaceFlight Center
(GoddardVisitorCenter):301/286-8981;
CarnegieInstitutionof Washington:20U3286988 or 202/265-2752

National Capital Astronomers,Inc.
SERVING SCENCE & SOCIETY SINCE f 937
ConsumerWorkshopson selection,use,andcareof binocularsand
telescopes,provide myth-breakinginformation,guidance,and
NCA is a non-profit,membershipsupported,volunteerrun, publicdemonstrationsforthosecontemplatingacquiringtheirfirstastroservicecorporationdedicatedto advancingspacetechnology,asnomicalinstrument.
and
tronomy,andrelatedsciencesthroughinformation,participation,
publications,workDark-Sky Protection Efforts educatesocietyat large about the
inspiration,via research,lectures.presentations,
seriousenvironmentalthreatoflightpollution,plusseekwaysand
tours,public interpretation,
education,
and outshops,expeditions.
meansof light pollution avoidanceand abatement.NCA is an
reach.NCA is theastronomyaffiliateof theWashingtonAcademyof
organizationalmemberofthelnternationalDark-SkyAssociation
arewelcometojoinNCA.
Forinformation:301/
Sciences(WAS).All
(IDA), andthe NationalCapitalregion'sIDA representative.
320-3621or 7031841-4765.
classesteachaboutsubjectsrangingfrom basicastronomyto handSERVICES & ACTTVITIES:

presentations
work
byresearch- I*':,::rllnY::"#:1,:l:"':i;"*ft
reature
orcunent
Monthry
Meerings
ersatthehorizonsof theirfields.All arewelcome;thereis nocharge.
.SeemonthlyStar Dust for time andlocation.
NCA vorunteers serveas sklred obseryersfrequentlydeproyingto
oncampaigns
manypartsof theNationalCapitalregion,andbey^ond,
and expeditionscollectingvital scientificdatafor astronomyand
relatedsciences.They alsoservelocallyby assistingwith intemajudging sciencefairs,andinterpreting
tionalscientificconferences,
astronomyandrelatedsubjectsduringpublicprograms.
DiscussionGroups exchangeinformation,ideas,and questionson
preselected
topics,moderatedby an NCA memberorguestexpert.
Publicationsreceivedby membersincludethe monthlynewsletterof
NCA, Star Dust, and an optionaldiscountsubscriptionto Sk) &
Telescopemagazine'
NCAlnformationServiceanswersawidevarietyofinquiriesabout
spacetechnology,astronomy,and relatedsubjectsfrom the public,
the media,andotherorganizations.

:lT::ilH's1ilJil.n

laboratories,
museums,
Tours travelto dark-skysites,observatories,
theNationalCapitalregion'the
"t"und
ii.Htf;#il:$:1,::""
products,
Discountsareavailableto memberson manypublications,
andservices,including Sky& Telescopemagazine.
public Sky yiewing programs areofferedjointly with theNational
parkService,theSmithsonian
Institution,theU.S.NavalObservatorv. andothers.
NCAJuniorsprogramfosterschildren'sandyoungadults'interest
in spacetechnology,astronomy,and related sciencesthrough
mentonhipfrom dedicatedmembers,
discountedmemberships,
andNCA's annualScienceFair Awards.
Fine Quality Telescopesup to 36-cm (I4-inch) apertureare available free for member'suse. NCA also has accessto several
relativelydark-skysitesin Maryland,Virginia, andWestVirginia.

YES! I'D LIKE TO JOIN THE NATIONAL CAPITAL ASTRONOMERS,INC.
Enclosed is my payment for the following membership category:
[ ] Regular
[ ] Sky & Telescopeand Star Dust. ($46 per year)
[ ] Star Dust only ($24 per year)
[ ] Junior (Only open to thoseunderage l8) Date of birth:
Junior memberspay a reducedrate.
t I Sky & Telescopeand Star Dust. ($32 per year)
[ ] Star Dust only ($10 per year)

Ftrr*,"*.

Str*t"tB*

L^,l *-"

lvl,ddl.

Ap*rn"*

Cre

Telephone

tt,

If family membership, list namesof additional participating immediate family members in same household,with birthdates of all
thoseunder l8 yearsold:
Note: If you already subscribeto Sky & Telescope,pleaseattach a recent mailing label. You may renew this subscription
throughNCA for $22 when it expires.
Make check payable to: National Capital Astronomers, Inc., and send with this form to:
NCA c/o Jeffrey B. Norman, Suite f717, The Garfield Building, 5410 Connecticut Avenue, NW, Washington, D.C. 20015.
The following information is optional. Pleaseindicatebriefly any specialinterests,skills, education,experience,or other
resourceswhich you might contribute to NCA. Thank you, and welcome to NCA!
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Getting to the NCA Monthly Meeting
Metrorail Riders - From MedicalCenterMetroStop: Walk
down thehill, passthe busstopsandturn right at theanchor
onto CenterDrive (walkingtime about l0 minutes).Continueuphill to Building 10,the largestbuildingon campus.
Also, the J2 bus line connectsthe Bethesda(7:16PM) and
NIH (7:23PM) Metro stopswith Building l0 (7:25PM).
La Panetteria Restaurant - Take Wisconsin Avenue toward Bethesdaand bearright onto Woodmont Avenue (or
take the next right onto Battery Lane). Follow Woodmont
to Cordell Avenue (2 blocks south of Battery) and make a
right at theThai PlaceRestaurant.La Panetteriais oneblock
on the right (next corner,492l Cordell Avenue). There
shouldbe adequateparking on the streetoutsidethe restaurant. Seatsare not guaranteed
after5:30PM.
Star Dustispublishedtentimesyearly(Septemberthrough
June)by theNationalCapitalAstronomers,
Inc. (NCA), a
non-profit, astronomicalorganizationserving the entire
National Capital region, and beyond. NCA is the astronomyaffiliateof theWashingtonAcademy
of Sciences
(WAS) and the National Capital region's International
Dark-Sky Association(IDA) representative. NCA's
P h o n eN u m b e r s :- l 0 l / 3 2 0 - 3 6 2 o
1 r 7 j 3 l 8 4 l - 4 7 6 5 .P r e s i dent.WayneH. Warren.lr., 301/411-08
14. Deadlinefor
S t a r D u s t i s t h e l 5 t h o f t h e p r e c e d i n gm o n t h . E d i t o r s
A l i s a& G a r l 'J o a q u i n7. 8 2 1W i n o n aC t . , A n n a n d a l eV, A
?2m3.78n5G I 636t I 561. I 7.17@compusen'e.com.
.Srar
Dusr may be reproducedwith credit to National Capital
Astronomers.Inc.

National Institut€s of Hmlth (Jltfl) Campus
9000 Rockville Pike (Wiscorl5in Ave,)
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Main Entrance
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Building l0 is the tallest
buildingon NIH cmpus

z
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lou.o
Enter Building l0 from norlh (Main
Entrance); passingthrough the double
doors. Go straight aheadto the bank of
four elevators. Go to the 9th floor. The
Bunim Room isjust behind the glass
partition acrossfrom the elevetors. If
unsurr, ask for dircctions at the
Information Booth inside Main Entranc€.
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National CapitalAstronomers,Inc.
If Undeliverable,ReturnTo:
NCA c/o Leith Holloway,Suite#M-10
10500RockvillePike
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Exp. 7/95
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LEITH HOLLOWAY
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NOTE POSTAL RATES WILL BE GOING
UP JANUARY 1, 1995!
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