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Our closestknown stellar neighborsin the Milky Way
Galaxy | excluding Earth's Sun| are the stars in the
Alpha Centauri system. The two main componerts in
this triple system are called Alpha Centauri A and Al-
pha Centauri B. The third componert, which is actually
the closestof the three, is called Proxima (for proximity)
Centauri and is a faint M dwarf star of visual magnitude
11.05. The trinary star systemis located approximately
4.3 light-yearsfrom Earth.

Alpha Centauri A is quite similar to the Sun and has
beencalled a solar twin, which it is not, but more about
that later. Co-author Ingemar Furenlid traveledto Chile
a few years ago to use the excellent facilities of the Eu-
ropean Southern Obsenatory (ESO) for a detailed study
of the spectrum of this star. Flying down the length of
South America along the Andes is a beautiful experience;
the approach to Sartiago de Chile is announcedby the
Aconcaguasummit, a 7,800-meter(26,000-fmt) landmark
in the Andes, towering over the other peaks.

As an ESO obsener | was met at the airport by an
agert carrying a big signwith my name. He placedmein a
caband | waspromptly takento the \guest house". Next
morning, | was o®to a smaller airport for a memorable
°ight to La Serenaup north and closerto the obsenatory.
The °ight, in a sewen-seatertwin, was done on the last
day of one of the biggest storms in recorded history; it
was the nest roller coaster| ever rode! The runway in
La Serenawasa big lake, and the pilot's comforting words
during "nal approac were: \Let's giveit atry, at leastwe
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won't burn." Hanging forwards in our seatbelts through
cascadesf water, we experiencedthe plane coming to a
full stop in only 45 meters (150 feet)! A big van took the
ESO party 160 kilometers (100 miles) to the mountain,
wherewe arrivedin time for dinner preparedby the world
famous (among astronomers) chef, Mr. Schuhmacher.

My purposewasto conduct a spectroscopicanalysis
of Alpha Centauri A, and to do this, | made obsenations
with a special purposetelescoge called the coude auxil-
iary telescope, located in a separate tower next to the
3.6-meter (11.9-foot) telescope building. A coudefocusis
located in a xed place, independert of where the tele-
scofe is aimed. In this case,the couderoom housing the
edelle spectrometer, and the observingroom are both in
the 3.6-meter building. This is one of the nest spec-
trographs in the world and observing here was a delight.
Surrounded by TV screens,counters, touch screens,and
keyboards, | felt asif | were in a satellite. In a typical
setup, the obsener runs the spectrometer and the night
assistart brings in the stars. This run waseasyfor the as-
sistant, as most obsenations were of the samestar. Most
of the spectrum of Alpha Centauri A in the range of 3900
(blue) to 7600 (red) angstromswas obsened in pieces50
angstromslong in such a way that the resulting data had



unusually high resolution and precision. All wernt "ne:
The weather after the storm was excellert, and the last
neededspectrum was recordedin the morning of the last
night.

Afterwards, we were in a rush to get to bed after
the long night. The night assistart, however, rushed too
quickly, and on the way down from the telescope hit a
snowvbank and rolled his car upside down. He crawled out
from under it and walked to his quarters to sleep, and
some friends righted it the next day. During all these
obsenations | was never near the telescope, but | did re-
menmber to walk over to the tower beforethe last night to
seethe beautiful alt-alt 1.5 meter (4.9-foot) re°ector.

Back at Georgia State University the data were re-
duced in standard fashion and the processof analysis
started. The spectra were obtained for a very careful
chemical abundance analysis of the Alpha Certauri sys-
tem. The chemical analysis of stars has come a long
way from early qualitativ e determinations of composition
made merely by identifying the spectral line signatures
of elemers as previously determined in the laboratory.
Now it is possibleto compare very high quality numeri-
cal data collected at the obsenatory to numerical results
produced by sophisticated computer models of the atmo-
spheresof the stars, and in this way one can make high
precision quartitativ e determinations of the abundances
of the stars.

Before spectra can be interpreted, the e®ectsintro-
ducedby the electronic equipmert must be removed from
the raw data. A diode array called a Reticon recordsthe
light in the spectrometer, and collectschargeon ead pixel
dependert on how much light was collected. Charge also
collects on pixels even in the dark, and this needsto be
measuredand subtracted away from the data. Also, each
pixel in the Reticon responds to light with di®eren e+-
ciency, and this problem must be treated as well.

For the most part, oncetheseinstrumental e®ectsare
taken care of, the spectrum is ready for analysis. One is
left with a string of numbers which give the intensity of
light recordedby ead pixel. This string of data must be
scaledto a standard level, called the cortinuum, which
represens the amount of light that would be radiated by
the star if atoms were not absorbing certain wavelengths
of light in the star's atmosphere.

After that oneneedsto nd the relationship between
the wavelengths of light obsened and the pixels on the
chip. In other words, onewants to know which wavelength
of light was shining on ead pixel. This relationship is
called the dispersion solution, and has a relatively simple
mathematical form.

Once the spectrum is scaled and the dispersion so-
lution has beenfound, the spectrum is ready to be mea-
sured. When the spectrum is plotted as a graph, with
wavelength running horizontally and the intensity verti-
cally, featurescalled absorption lines| causedby speci ¢
chemical elemerts absorbing certain wavelengths of light
| appear as dips in the plot. The strength of ead ab-
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sorption line is measuredby nding the areathat the dip
covers.

The absorption lines are the key to chemical analysis.
If two stars are exactly alike in temperature and size,then
the star with a higher abundance of chemical elemerts
like carbon, oxygen, or iron, will show stronger absorption
lines. In photographs the lines will look darker, or when
graphed, they will be deeper.

To measurecompositions, we commonly usethe Sun
as a standard, becausewe know its composition better
than that of any other star. Excellert spectra exist of
the Sun from which measuremets of the strengths of its
absorption lines have beenmade. The strengths of these
lines, together with known atomic constarts for atoms
found in the Sun's atmosphere,and sophisticated models
of stellar atmospheres,allow us to measurethe absolute
composition of the Sun. Using the samemodel usedto cal-
culate the Sun's composition on a similar star, this gives
the relative abundancedirectly, asaratio of the strengths
of absorption features. For stars which are dissimilar, a
more complicated processis required, in which di®erences
in the atmospheresof the stars must be accourted for.

When we take the "nal model calibrated by the Sun
and apply it to the spectrum of Alpha Centauri A, we get
the following results: Physically, we nd the star to have
a temperature of 5,700 degreesK (Kelvin), which is 90
degreesK cooler than the Sun. It appearsthat the sur-
facegravity is roughly one-halfto two-thirds the strength
of the Sun's, indicating that it is also somewhat further
alongin its ewolution than the Sun. This agreeswell with
the fact that Alpha Centauri A is about one-terth more
massie than the Sun, as found by studies of its orbit,
which also meansthat it agesmore rapidly than the Sun.

Chemically, we 'nd that the atomic elemens from
carbon through zinc are enriched in Alpha Centauri A
relative to the Sun by about 35 percert. This enriched
composition is also supported by recernt calculations of
the interior structure of the star, which is strong evidence
that the result is correct.

The di®erencein composition between Alpha Cen-
tauri A and the Sun also give us cluesasto what caused
the enrichment. The heaviest elemen which is enriched
is zinc, and there are also large enrichments of sodium,
aluminum, manganeseand copper. Furthermore, the en-
richment in carbon, oxygen, and iron is somewhatsmaller.
Thesethree "ndings are consistert with enrichment by a
massiwe supernova explosion. We concludethat the mate-
rial which formed the Alpha Centauri systemwasa®ected
by one more supernova than the material which formed
the Sun.

It is a long, arduous path to the obsenatory. From
the obsenatory to the "nal result, the road is no lessar-
duous. However, from our planet we have done somevery
high quality long-range sensorscanning, and determined
to high precision the physical and chemical characteris-
tics of a very distant body. The precisionis in fact good
enough to begin to piece together some of the \family"
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history of our closestneighbors in the Milky Way Subdi-
vision. Alpha Centauri A is suzciently di®erent from the
Sun that we can say for sureit is not a twin!

The Observer'€olumn

Tom Polakisand Paul Lind

The great wall of clouds hanging over the California-
Arizona border wasnot enoughto discouragea large group
of obseners from attending SAC's Buckeye star party on
January 25. As twilight descendedthe wall recededbadk
into California whereit belonged.

One of the treats of this hobby is that there is always
something new happening in the sky. One of these hap-
penings was Comet Zonatta-Brewington hanging about
15 over the western horizon at the end of twilight. We
began the evening by star-hopping from the Water Jar
in Aquarius to the south until landing on the bright 7th
magnitude smudge. The coma was very concerirated as
viewedin Rick Rotramel's 16-inch and Pierre Schwaar and
Tom Polakis debated over the structure of the tail whose
length wasabout a half-degree. Only the photographswill
shaw de nitiv ely if our suspected gastail was real or not.

As the comet set, many of the scopeswere swung to
the south asthe other happening, a supernova, that was
\cookin" in a galaxy in the Fornax cluster. NGC 1380was
hometo a 13th magnitude supernova that was obvious in
8-inch telescopes. We had to be careful, asa nearby mem-
ber of this galaxy cluster, NGC 1399, has an \imp ostor
supernova" that is really only a foreground star.

Sometimesa walk around the telescope eld is much
more enjoyable than observingwith your own equipmert.
Many of the club's members are immersed in observing
projects such asthe \b estof the NGC" and the \Herschel
400." A.J. Crayonis well alongon this latter list and could
be heard cursing about identifying an open cluster in Tau-
rus. NGC 1750is situated inside the border of the cluster
NGC 1746. And to make matters worse, it is involved
with athird cluster, NGC 1758. Delineating betweenthe
three clusters is nearly impossibletask so A.J. had to be
content to just describe the star "eld. Coincidertly, Rich
Walker was simultaneously observingthis sameobject on
his journey through the Hersdel 400. He had even drawn
the clusters but made no claims as to where one cluster
stopped and the other began.

Steve Coe was hard at work photographing winter
Milky Way star “elds with his tracking platform. He
would typically walk around the "eld and view through
other's scopes casually taking occasionally glancesat his
stopwatch. At the end of ead exposure, he would re-
certer a new eld and take another walk. This astropho-
tography with the tracker is someditcult stu®.

A comparison of nebular Tters was taking place at
Rick Nadlony's telescope. Paul Lind was not to be both-
eredashe wasworking his way through the 110bestNGC
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objects with his 8-inch scope. While not taunting Bob
Dahl about his lack of a clock drive on his 20-inch Dobso-
nian, Steve Strazduswasalsoworking his way through the
winter sky. His view of NGC 1275in Perseuswas quite
sharp and the object stayed certered for fteen minutes.
While scanninga chart from the Uranometria 2000.0star
atlas, Bob Dahl cameacrossHind's Variable Nebula. This
is an extremely challenging re°ection nebula around an
8th magnitude star in Taurus. It resenbles a star viewed
through dewed-over optics at best and was a challenge
even with twenty inches of aperture. We went over to
the other prominent variable nebula, Hubble's, which ap-
pearedlike a comet with a tiny fan tail.

Jim Stevenswas demonstrating a binocular viewer in
the corner of the "eld. Somehav, the physiological e®ect
of viewing with both eyes overcomesthe e®ectreducing
the light-gathering power of the scope in half and one
is left with an awesome\three-dimensional" view! Jim
plans to obtain a better beam splitter for even brighter
bino-views with his 17-inch telescope. The towering 16-
inch f /9 telescope built by Pierre Schwaar wastracking on
the Eskimo Nebula in Gemini. This scope naturally pro-
vides high-magni cation views very clearly when seeing
holds up. Unfortunately, Pierre claims to have upset the
seeinggods by building this telescope and hasn't seensub-
arcsecondseeingsince last summer. Another of Pierre's
creations, his tiny 6-inch f /5, wasbeing usedby Dick Ja-
cobsen. This scope is the de nition of a great beginner's
telescope and is being sold commercially at Dick's shopin
the Valley. It, too, shaved the supernova in NGC 1380
earlier in the evening.

Frank Martin managedto make the star party even
after his car's engine threw a rod near Buckeye. Talk
about determination!

After moonrise, which occurred after midnight, a
group made its usual post-star party visit to the all-night
restaurant west of Phoenix. In warm comfort, we talked
about the past night's obsenations, adding our own em-
bellishmerts where necessary

Directiongo SAC Events

SAC General Meetings 7:30PM at Grand Canyon
University, Fleming Building, Room 105| 1 mile west
of Interstate 17 on Camelbadk Rd., north on 33rd Ave.,
secondbuilding on the right.

SAC Star Parties at Buckeye Hills Recreation Area
| Interstate 10 westto Exit 112 (30 miles west of Inter-
state 17), then south for 10.5 miles, right at entrance to
recreation area, one-half mile, on the right. No water and
only pit toilets. Pleasearrive before sunset; allow one
hour from certral Phoenix.

SAC Deep Sky Subgroup Meeting at John &
Tom McGrath's, 11239N. 75th St., Scottsdale, 998{4661
| Scottsdale Rd. north, Cholla St. eastto 75th St.,
southeastcorner.
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Bits andPieces
ComingEvents

Seweral Public Star parties are being planned for the
Spring. Read 11 on April 11, which is just north and
west of Tatum and Union Hills, and Thunderbird Park on
May 9th. The Serinel Star Gazeis sponsoredby SAC's
Deep Sky Group. It will take place at Sertinel, Arizona
(Interstate 8 west from Gila Bend, exit 87), south from
there. Better directions will be included in next month's
newsletter.

March's Spealer

The speaker for March will be Brian Ski®. His topic
is \Spotted Stars and Tomorrow's Weather."

1992 SAC Meetings 1992 SAC Star Parties
March 20 March 28
April 17 April 25
May 15 May 23
June 12 June 27
July 17 July 25
August 14 August 22

Septenber 11 Septenber 19
October 9 October 24

November 6 November 21

Decenber 12 Party Decenber 19

DeepSkyMeeting

The next Deep Sky meeting will take placeon Thurs-
day, March 26 at 7:30pm. Objects in the constellation
Pupis are open for discussion.

Minutesof the Felruay Meeting

The meeting was called to order by Paul Lind at
7:40pm. New members and guestwere introduced. There
were se\eral announcemerns concerningthe future meet-
ings and star parties. Paul said that he had been con-
tacted by a Encanto School third gradeteacher to arrange
a star party for the children on April 8, 9 or 10.

Paul then talked about the growth of the membership
from 85to 115 over the past year and wanted new mem-
bers to feel that the club is not run by a certral clique.
He encouragedall membersto becomeactive and if they
need advice or help, to ask the other members. There
has beensomeconcernover the brevity of the newsletter
and reminded everyonethat the editor gathersthe articles
from members and to pleasesubmit any announcemeis
or information for inclusion in the newsletter.

Under old business,Paul reported that at the Board
meeting, the suggestionof a permanert post otce box
was discussed. However the Board decidedthat because
of the periodic changeof otcers, it would makeit ditcult
to have a certrally located box. One of the members felt
that it wasstill a good idea and waswilling to pick up the
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"He WAS WoRKNG on A THEORY
OF ENIROPY, AND Devetored A
SENERQT. CASE OF IT AMSEE™

mail, so Paul decidedthat it would be on the agendafor
the next Board meeting.

For newbusiness A.J. Crayon reported that the Deep
Sky group meetsevery other month and the next meeting
was set for March 26. Steve Coe is arranging a bus tour
of Kitt Peak with the date set for the summer, with no
“rm date. Due to the number of new members and the
duration since the last gathering, Stewve is organizing a
novice group meeting for the month opposite the Deep
Sky group. Bob Dahl gave the Treasurer's report, and
reminded members about their last chanceto renewtheir
memberships before being purged from the roster. He
also suggestedthat SAC T-shirts would make excellent
Valentine's Day gifts for only $5.

For shav and tell, Tom Polakis, Chris Schur and
Brian Vorndam shared their slides and photos of the re-
cert annular eclipseof the sun.

Stan Student was the main speaker from Scottsdale,
he gave a presenation of his back yard obsenatory MO-
MOON. Becauseof his badkground, he combined his inter-
est in photography, astronomy and computers. He made
his own domeand link ed software from his computer to his
telescope for display on his monitor. The obsenatory was
spacious,unobtrusive, protective and inexpensiwe to build
(not courting the computer or telescope.) The meeting
adjourned at 9:40pm. | SusanV. Morse, SAC Seretary

April NewsletteiDeadline
Be sureto mail items to be included in the newsletter
by Mar 18. Items sent later will not be included, but will
be included in the next newsletter.
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CometComments
by Don Machholz

Two comets have been found recertly. Meanwhile,
Comet Shoemaler-Levy (1991d) remains in our morning
sky, while Comet Mueller, IF it survives perihelion, will
spring into our morning sky in late March.

Comet Helin-Alu  (1992a): The rst new comet of the
year was discovered by E. Helin and J. Alu on Jan. 9 at
at magnitude 16 with the 18°°Schmidt at Palomar. | will
be closestto the sunin July at 3.0 AU and should not get
much brighter.

Comet Bradeld (1992b): Bill Brad eld of Australia
discovered this, his fteenth comet, on Jan. 31. At that
time it was magnitude ten, in the morning sky, and f-

Comet Shoemak er-Levy (1991d) teen degreessouth of the star Antares. The cometwill be
Date RA-2000-Dec Elong Sky Mag cIos_esch_e sun at 0.5 AU in mld-March, but will not be
0223 19h302m  +41%23°  65* M 112 easily visible to Northern Hemisphereobseners.

02{28 19h42.3m  +41%28°  65* M 113 Don Machholz (916) 346-8963
03{04 19h536m  +41*330 e4* M 113
03{09 20h04.2m  +41%20° 64* M 114 Comet Mueller (1991h 1)
03{14 20h14.0m +41*48° 64* M 114 Date RA-2000-Dec | o Elong  Sky  Mag
03{19 20h23.2m + 41570 64 M 11.5 02{23 01h59.4m + 05:470 56:r E 11.2
03(24  20h31.6m + 42%06° 64t M 115 02{28  01h43.6m + 00;380 46: E 104
03(29 20h39.3m +42¥17° e5* M 116 03{04  01h27.9m j 03:520 87 E 93
04{03 20h46.3m + 42290 65% M 11.6 03{09 01h10.0m i 07:480 28; E 7.8
04{08 20h52.6m + 42%410 66% M 11.7 03{14 00h46.7m i 10:540 19; E 5.1
03{19 00h12.9m i 11732 12~ E 3.4
03{24 23h36.3m j 05¥230  12% M 3.7
03{29 23h185m  +04%540  18% M 5.6
04{03 23h12.8m  +15%040  26% M 7.0
04{08 23h12.3m  +24%279  33% M 8.1
Univ ersal Time and Date of Total Lunar Occultations for Phoenix (33.5* Lat., 112.15* Long.)
Date Time Time Mag Star Information PH PAlPAzPS Elong MAL MAZ SAL SAL
04/06 04:10:13 5.0 ZC0472 DD 110 21 37 7 292 -28 301 NOTES:
05/07 06:21:.03 3.7 ZC1077 (3 Gem) DD 131 35 63 1 295 -38 342 Subtract 7 hours for correct Moun tain Standard Time and Day.
05/20 08:05:10 08:04:53 5.0 zC2747 (01 Sgr) RD 223 219 72 230 25 143 -36 12 Time "= Hrs:Min (Std Sta NM)
07/12 04:22:19  04:20:45 3.4 ZC2500 (},l Oph) DD 139 147 86 155 30 163 -18 314 Time = Hrs:Min (Std  Sta LA)
07/27 12:28:41 3.2 ZC0946 ( Gem) RD 208 19 326 27 79 -2 65 y PH = Phenomenon, ie. RD = (R)eapp earance on (D)ark Lim b
08/10 04:28:59 03:55:23 5.0 ZC2747 (01 Sgr) DD 159 145 82 148 34 170 -24 311 Z] PA l: Positon Angle of star from north point of mo on (90=East) (NM  Std Sta)
08/10 04:38:05 5.0 zC2747 (01 Sgr) RD 170 82 148 34 172 26 312 Z PA 2: Positon Angle of star from north point of mo on (90=East) (LA Std Sta)
08/22 09:07:11 4.3 ZC0709 R RD 181 45 279 26 78 -39 31 PS = Percen t Sunlit
09/18 09:50:37 09:50:27 4.4 ZCO0660 (ATau) RD 226 239 60 251 59 101 -40 530 Elong = Elongation of moon from sun (180 = full;, 270 = 3rd Qtr)
10/02 03:05:.05 03:05:13 4.3 ZC2513 (44 Oph) DD 104 92 42 76 20 222 -40 53 MAL = Mo on Altitude in degrees (90 = directly  overhead)
10/15 05:38:31 05:38:40 4.5 ZC0599 , RD 252 265 76 223 33 83 -57 313 MAZ = Mo on Azim uth (90 = East)
10117 13:08:56 3.2 ZC0946 ( Gem) RD 334 59 254 73 232 -8 96 SAL; SAZ = Sun Altitude; Azim uth
10/18 07:50:47 07:51:01: 3.7 ZC1077 (3 Gem) RD 305 317 53 264 25 81 -65 23 Blanks = Not Listed at Standard Station
ySothern limit graze just north of Pho enix (total not visible from Pho enix) Compiled by Brian K. Vorndam, for more info call him at 602{344{9841.
Zsouthern limit graze east of Pho enix (total visible from Pho enix)
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Gumly

The imageto the right wastaken from the rst set of
radar data collectedin the normal operating mode. These
fault-b ounded troughs were imaged by Magellan on orbit
147 on Septenber 15, 1990. The image is of part of the
Lavinia Region of Venus at 60 degreessouth latitude, 347
degreeseast longitude. The image is 28 kilometers (17
miles) wide and 75 kilometers (46 miles) long. This re-
gion is at the intersection of two tectonic trends. An ex-
tensive set of east-west trending fractures extendsto the
west (left) and a secondset extends down to the south-
southeast(lower right). The lines of pits suggestsomeig-
neousor volcanic activit y accompatrying the faulting. The
prominent trough trending diagonally acrossthe imageis
5 kilometers (3.1 miles) wide and is 100to 200 meters (300
to 600 feet) deep.

Such-A-Deal

SUCH-A-DEAL is a placeto advertise equip-
mert, supplies, and servicesrelated to amateur as-
tronomy. This is a free servicefor SAC membersand
friends. SAC is not responsible for the quality of ad-
vertised items or services.

Telescope|10 %°f /4.5 Newtonian re°ector on "Lil'
Big Foot mount. Piccadilly on/o® axis guider. RA
and Dec driveswith wire remote. 12mm and 20mm
PlAssl eyepieces,3x barlow. Color Filters. $1,0000r
trade for computer. David Owings, 772{9304.

Ey epieces|Brandon 40mm 2%° E°e, $170. Bran-
don 1.25°°16mm $35. Meade 24.5mm Super wide
angle eyepiece $110. Meade series 4000 2x barlow
$50. Dwight L. Bogan, 482{9816 (home) 231{3906
(work).

Telescope|10 %°f /6.3 S.C.T. with glasssolar Tter

and extras. Upgrading to a larger scope and must
sell. $1,500. Michael Janes,945{5431.

Telescope|Complete Newtonian Re°ector, 6%°f /4
(48°focal length) rack-and-pinion focuseron strong SAC Oicers
equatorial mount with hand cortrols (clock drive can

be added) with folding adjustable trip od legs. One \Ij_resigert i gaul Lci:nd g?g{fg;;
eyepiece(18mm). $3250BO 926{8114. ice Presidert teve Coe {

00 . Secretary SusanMorse 934{7496
Telescope|Meade 826C 8°°f /6 Newtonian, Accu- Treasurer Bob Dahl 582{5526
trak drive corrector, 8x50 nder, 25mm eyepiece. Properties Rich Walker 997{0711
$550. Rich Walker 997{0711. Ey epieces{T elevue SACNEWS Editor Paul Dickson 841{7044

40mm PlAss| $60, 32mm PlAss| $60, Meade 24.5mm
Super Wide Angle $85. Rich Walker 997{0711.
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