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Outreach Program
Wed Feb 27th
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The official LAAS snowman was built and photographedRieggie Flores
when he and his family tried to do an ice party indtfaa star party up at
Lockwood. But that's not an official LAAS cap on top obgty!
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The Winter Triangle

By Tim Thompson

Last August | featured the Summer Triangle. So, it's daly that winter get
equal time. There is, in fact, a winter triangle todere is also a Winter
Hexagon, but | only have room for 3 stars, so you arekstith the triangle.
Unlike the Summer Triangle, the Winter Triangle seémhave no history that |
can uncover. | don’t know who first drew the triangbe,called our attention to
the triangle. It may even be some relatively modewention, specifically
designed to compete with its summer sibling. But considehiagorightness of
the stars, that seems unlikely.

The Summer Triangle is made up of tHe 52" and 19 brightest stars in the
night sky, whereas the Winter Triangle is made up of ifie7", and 18
brightest stars in the night sky. So, even if the Sunimiangle is better known,
the stars of the Winter Triangle are significantlighter. The Summer Triangle
is made up of 3 spectral class A stars, but the Winfangle is made up of stars
from spectral classes A, F and M. The Summer Triaisgleade up of 3 single
stars, but the Winter Triangle has two stars with evlditvarf companions. So
maybe the Winter Triangle is both brighter and materéesting than the better
known Summer Triangle.

Sirius A (a Canis Majoris) is the brightest star in the nidtyt so obviously also
the brightest star in the Winter Triangle. With an appiansagnitude of -1.46,
Sirius appears to be about 18,586,800,000 times dimmer than thHéusuhat's
only because at a distance of 8.60 light years, it is 543j8&s farther away
than the sun is. That makes Sirius tHesgar from Sol in distance, behind the a
Centauri triple, Barnard’s Star, Wolf 359 (where theadesl Borg whipped Star
Fleet), BD +36 2147, and the Luyten 726 double. Sirius has toggheric
temperature roughly 9900 Kelvins, so if you were right logec & face to face
with Sirius, it would be no wimp, shining at you 25.4 tirbeighter than the sun.
Sirius weighs in with about 2.12 solar masses, and a tBarabout 1.7 times
that of the sun. Sirius is a spectral class AOVm or Alsfar, where “A” is a
blue star with photospheric temperature in the range 7,5000LKéRins, the
“0” and “1” refer to hydrogen absorption line strength (hgestronger than 1),
“V” indicates a main sequence star (in astronomy jarthah means Sirius is a
“dwarf” star, despite being rather larger than Sol), amd thdicates unusually
strong spectral lines from elements heavier than helilimfact, Sirius is
particularly rich, as stars go, in cadmium, titaniumniemd barium. The age of
Sirius is poorly constrained, but in the range 200,000,0@%®000,000 years.
We do normally call the star “Sirius”, but perhaps you agotihat | called in
“Sirius A” at first. That's because there is more tloae Sirius.

(Continued on page 8)
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Size of Jupiter’s Orbit

This HST ultraviolet image of Betelgeuse is sensitiveemission above the
photosphere, and shows that is the chromosphere is idclBd&elgeuse extends
in size beyond the orbit of Jupiter.
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This Chandra X-ray image of Sirius A & B shows that tivo are similar in
brightness in X-rays, unlike the HST visible imageisTik primarily due to the
very high temperature of Sirius B.

Sirius B is a white dwarf companion to Sirius A. Sirius B hamsass about 1.034
solar masses, but its diameter is slightly smallen tivat of Earth, about 0.92
Earth diameters. That means Sirius B, like all whiteréiwtars, is extremely
dense; one cubic inch of Sirius B stuff would weigh aboutohS bn Earth. The
presence of Sirius B was predicted in 1844 by the well kn@arman
mathematician Friedrich Wilhelm Bessel, as an explandionthe wobbly
motion of Sirius A. Bessel's prediction was confirmed &anuary 31, 1862,
When Alvan Graham Clark, son of the famous telescopkemalvan Clark,
observed Sirius B while star testing a new 18.5 inch refrdmtilt for Dearborn
Observatory. Stellar evolution theory tells us thatG84 solar mass white dwarf
started out as a main sequence star about 7 solar massksook about
40,000,000 years to evolve into a white dwarf. Sirius B orBitgis A on an
eccentric orbit with periastron at 1.8 AU and apastitdsileb AU and a period of
50.1 years. They were closest together in 1994, andntlidye farthest apart in
2044. Some astronomers still see unpredicted variatidhe motion of Sirius A
& B which imply the presence of a second companionu$ic. But deep
searches with the Hubble Space Telescope, which can sesilgirius B, reveal
(Continued on page 9)



no sign of Sirius C, if there is one, at least dowrthe size of Jupiter. With
apparent magnitude 8.3, Sirius B would be easily visibl@yntelescope, were it
not for the glare of Sirius A. Although much hotter th@inius A, at 24,800
Kelvins, Sirius B is so small it is nearly 10 magnitudesmer.

Procyon A (a Canis Minoris) is the 18star (or the 14 star system) in distance
from the sun, at 11.5 light years. With an apparent magn@ugk: Procyon is
the 7" brightest star in the night sky, behind (in order dfjfiness) Sirius,
Canopus, Rigil Kentaurus (a Centauri A), Arcturus, Vegapella and Rigel.
Much cooler than Sirius, Procyon is spectral class F5|\Wifere class F star
temperatures range from 6,000 to 7,500 Kelvins, and W&/~ tells us it is
either a subgiant or main sequence star. Its effecimpérature of 6530 Kelvins
supports a luminosity 6.9 times that of the sun. Procy&ighs in with 1.42 solar
masses, and a radius 2.1 times the solar radius. Prcgbor near the end of its
main sequence lifetime, and is about to stop fusionydfdgen in its core, and
expand into a subgiant star. Much older than young Sirigy®n has been
around about 3,000,000,000 years. And for all you puristhete.tit's “pro-see-
on” in English, despite the fact that the Greek rootpio-kee-on”, at least
according to the Merriam-Webster online dictionary.

Procyon Bis a white dwarf companion to Procyon A. Procyon Batker lighter
than Sirius B, at only about 0.6 solar masses. Itsrlon@ss allows a larger
radius, about 1.35 Earth radii, somewhat larger than Sirilisi8also somewhat
cooler than Sirius B, only about 7740 Kelvins. The smaié sf Procyon B
points to a smaller progenitor than Sirius B, only aboutsdlar masses. One
cubic inch of Procyon B stuff would weigh only about 3 tamws Earth, as
opposed to 15 tons for Sirius B stuff. More massive whitartdMike Sirius B
have outer layers dominated by hydrogen, the heavy eleinavitsy settled to
the inner regions. But Procyon B has outer layers doednéy helium, the
progenitor star having lost much of its hydrogen in stroeldpstwinds during its
red giant phase. Bessel predicted the presence ofdr@wt the same time as
he predicted Sirius B, and for the same reason, unegglaiobbles of Procyon
A. Like Sirius B, Procyon B is on an eccentric orbitthwperiastron at 8.9 AU
and apastron at 21.0 AU, and a period of 40.8 years. R¥éitlastron in 1967.86,
we expect apastron at 2008.68, so if you are going to lodRrémyon B, now is
the time to do it, when it is at its maximum distarican Procyon A. But
compare the apparent magnitude of Procyon B (10.82) with piparent
magnitude for Procyon A (0.38) and you can see therehalerge involved in
finding B in the glare of A.

Betelgeuse(a Orionis) is the 1D brightest star in the night sky, with a variable
apparent magnitude about 0.5, most of the time. But uSlikes & Procyon,
Betelgeuse is not a nearby star. In fact, it sits ah@gtlight years away, so that
magnitude 0.5 translates into an intrinsic eyeball hasity about 60,000 times
that of the sun. Betelgeuse is so luminous becausesd large. It is a spectral
class M red supergiant with a photospheric radius 600 ttivesof the sun!

(Continued on page 10)
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That's 2.8 AU, which lies well beyond the aphelion aliste for Mars (1.67 AU),
and about the same distance as the main asteroidrbteltthe sun. In far
ultraviolet light, which is sensitive to the corona Bramosphere, the radius of
Betelgeuse extends as far as 35 AU, between the afbiteptune & Pluto.
Betelgeuse is a single star comparable in size to ouregulnetary system!
Furthermore, Betelgeuse is losing as much dssbtar masses of gas every year,
in a stiff stellar wind which has puffed up a circumstediaell a third of a light
year across. That wind has probably blown away abouaff the original main
sequence mass, but the red supergiant we can see weighd isowiething
between 12 and 20 solar masses (masses for loneustarsry hard to determine
and very uncertain). Both Sirius & Procyon are destioeehd their stellar lives
as planetary nebulae and eventually as white dwarf Sarse each already has
a white dwarf companion, they will both become whiigarf binaries. But
Betelgeuse is far too massive for such a quiescent ifavd|l end its stellar
lifetime in a supernova explosion, and likely leave behinéwatron star. Finally,
it is most difficult to figure out how the word is supposedé pronounced. The
Merriam Webster online dictionary gives both “Beetl®¢” and “Betel-juice”,
the difference being a long or short “e”. But our frieBd Patrick Moore
furiously insists on “Bet-el-jerz”, although that is5@rman based pronunciation.
The word “Betelgeuse” is in fact a badly corrupted versibthe original Arabic
“Yad Al-Jawza”. Try that one on your astronomy friendad see if they can
figure out which star it is. 2




‘© Akira Fujii/DML " -

The image above, taken by Akira Fuji, shows Sirius at ¢it#®n, Procyon to the
left, and the conspicuously orange Betelgeuse near ther caluing with the
constellation of Orion.

The image at left was taken by the HST in visibletlgid shows Sirius A and

its white dwarf companion Sirius B. Sirius A & B are Bamin mass, but Sirius
A is thousands of times brighter.
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Reggie Flores and family tried to hold a star party upekwood Valley, but
wound up with an ice party. One does wonder though, howaheged to get
past the gate show below.




Telescopes for Sale
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LAAS Home Page: http://www.laas.org
LAAS Bulletin Online: http://www.laas.org/Resources_Newsletter.htm
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LAAS Yahoo Group—how to jo
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Membership Annual Dues:
Youth $20.00 HANDY PHONE
Regular (18-65) $35.00
Senior Citizen (65 and up) $20.00 L IST
Senior Family $30.00
Family $50.00 LAAS Answering Machine ...... (213) 673-7355
Group or Club $50.00 Griffith Observatory
Life $500.00 Program..........ccocooeininnn (213) 473-0800
Additional fees: Sky Report........cccoovneee unavailable for now
Charter Star member $30.00 |Lockwood Site...............c.c....... (661) 245-2106
Star member, with pad $70.00 (not answered, arrange time with caller.
Star member, no pad $60.00 Outgoing calls — collect or calling card)
(Membership due date is Mt. Wilson Institute................... (626) 793-3100
indicated on the mailing label)




