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Sooner or later every budding astronomer starts
thinking about taking photos of the night sky. It's a natu-
ral progression: Seeingall those splendorsin the eyepiece,
who would not want to showv them to others? And what
better way than a photograph?

And there are other reasons: The truth is that the
human eye, marvel that it is, cannot accurrulate light the
way photographic Tm and CCD sensorsdo. The result
is that on Tm or CCD one can capture and view many
things which the eye cannot see. An exampleof this is the
famousHorseheadNebula: Very easyto photograph even
with simple equipment, but very ditcult to spot visually
even with large telescoes.

The hitch comeswhen onediscoversthe type of equip-
ment top-notch astrophotographersuse. Very expensive
optics such as Scdhmidt camerasand apochromatic refrac-
tors, nely crafted (i.e., expensive) mounts and comput-
erized drive systems,exotic Tms which require laborious
preparation and darkroom work to get the nest results.
Someuse CCD cameraswhich sell for thousands of dol-
lars. It's all very fascinating, but also very discouraging:
Who can a®ordall that?

The truth is one doesnot have to have much equip-
mernt to get started in astrophotography, and very good
astrophotos can be taken with fairly modest equipmert.
Nor doesit have to be all that ditcult: For sometypes
of astrophotography the only skills neededare to be able
to click the shutter button and court.

Why it can get expensive|
and why it doesn't have to
The level of expenseand complexity of astrophotog-
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raphy relates directly to the type of object being pho-
tographed. Small, dim objects such as the Ring Nebula
require long focal lengths, very long exposures, special
“Ims, and other things which make going after such ob-
jects a very tedious and expensiwe proposition. The good
news, however, is that many of the "nest sights in the sky
are neither small nor dim, and thus they can be very well
photographed with simple equipmert and no great skill.
The best example of this is the moon. The moon
is not only the most prominent but also one of the most
captivating sights in the night sky. It is also very easy
to photograph using very simple equipmert. Yes, fancy
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equipmert canreveallunar details that simpler equipmert
will not, but it is very easyto take somevery nice photos
of the moon without spending a fortune. Likewise with
constellations, star “elds, the Milky Way, and many other
interesting objects: taking good photos of them can be
easyand inexpensive. In next month's column we'll dis-
cusshow to do that; this month we'll discusswhat equip-
mert you need.

Three typ es of astrophotograph vy
There are three basictypesof astrophotography:

1. Fixed-cameraphotography, which is just what it sounds
like: a cameraon a xed trip od.

2. \Piggyback" astrophotography, meaninga camerawith
its own lenstracking the motion of the stars by riding atop
an equatorially-driv en telescore.

3. \Prime focus" or \eyepieceprojection" photography,

which is a camera photographing through the telescope
itself, using the optics of the scope to form the image on
the Tm.

Number 3 is the dizcult one,the one which requires
all the expensiwe equipmert and lots of e®ort and skKill.
But for 1 & 2 you needa lot less,and in this seriesthose
are what we'll consider. (If you're interestedin number 3
I commendyour ambition, but it is far beyond our scope
to cover it here.)

Fixed-camera photograph y
Fixed-cameraphotography requiresonly three things:

2 A camerawith a manual (i.e., hon-automatic) shutter
which can be held open for seweral secondsto seweral min-
utes. Cameraswith "xed (i.e., non-removable) lensesusu-
ally cannot do this, but most cameraswhich have inter-
changeablelenseshave a \bulb" or \time" shutter setting
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just for this purpose. This wasa standard feature on most
older 35mm cameras, so if your presert cameradoesn't
have a \bulb" or \time" setting it would be inexpensive
to purchasean old usedcamerajust for the purpose. The
standard lens which comeswith most cameraswill work
just "ne for this kind of photography.

2 A cable release. This is a short cable which is used
to open the camera shutter and hold it open. You can
purchaseoneof theseat any camerastore for a few dollars.
2 A tripod. This need not be a very expensiwe trip od,
but it should be able to lock the camerarigidly wherewver
you point it. (Note that many video trip ods, such as for
camcorders,do not have lock knobs and therefore cannot
lock the camerain place. You needa trip od made for a
still camera.)

Fixed-camera photography is the easiestentry there
is into astrophotography. It is very easyto do, can yield
visually stunning results, and if you shopthe usedmarket
you can get everything you needfor aslittle as $100.

Piggybac k astrophotograph y

For piggybad astrophotography you needa camera,
lens, and cable releasejust as for Xxed-camera photogra-
phy, but in addition you needtwo more things:
2 A telescope with an equatorial mount and clock drive.
Ideally the mount and clock drive should have somemeans
of making driving corrections, but that is not strictly nec-
essary
2 A bracket to bolt the cameraatop the telescope sothat
both the cameraand telescope can point in the samedi-

rection. If you have a telescope with a long tube (such as
most refractors and Newtonians) the bracket will have to
be high enoughand far enoughforward on the telescope
that the scope tube will not intrude into the "eld of view
of the camera. Piggybadk brackets are available as after-
market items for most telescopes. (With simple tools and
a little ingeruity it is also possibleto make a piggybad
bracket, if oneis not available for your scope.)

Piggybad photography is in many ways the most re-
warding type of astrophotography. If you already have
an equatorially-driv en telescoge, for very little more ef-
fort you can take somewonderful deep-skyphotos, pho-
tos which can rival those taken with the most expensive
setups. And if you aspire to high-end prime focus as-
trophotography, piggybad astrophotography is the best
training thereis: the procedureis much the same,but pig-
gybadking is much more forgiving of beginner'serrors and
doesnot involve many of the complexities which can make
prime-focus photography so frustrating to the newcomer.
Even though I've done and still do a lot of prime-focus
photography, | alsodo a lot of piggybad photography (of-
ten | do both at the sametime, shooting with one camera
atop the scope at the sametime | am photographing with
a secondcamerathrough the scope). There is literally no
end to the "ne astrophotos one can take with a simple
camera, lens, and equatorial mount.

Next month

With the equipmert above, plus some Tm and dark
skies,you'll be able to take somewonderful astrophotos.
In part 2 of this serieswe'll discusshow to do that.

CometComments
by Don Machholz

(916) 346{8963 CC226.TXT May 7, 1997
DonM35325@=a0l.com

1995 O1 (Hale-Bopp)
Date RA-2000-Dec Elong Sky Mag
05-22 05h35.1m  +14%360  24% E 1.7
0527 05h45.1m  +12%179 o3t E 1.9
06-01 05h54.4m  +10%050  20% E 2.2
06-06 06h03.2m  +07%599  20% E 25
06-11 06h115m +05%580  20% E 2.7
06-16 06h19.4m  +04%000  22% E 2.9
06-21 06h27.0m  +02%060  20% E 3.2
06-26 06h34.0m  +00%149  23* E 3.4
07-01 06h41.3m j 01*379  25* M 3.6
07-06 06h54.6m j 03*279 26t M 3.8

Comet Hale-Bopp is now visible in the Southern
Hemisphereafter putting on a ne shaow that will be stud-
ied for years. Perio dic Comet Wild 2 remainsin our
evening sky. Perio dic Comet Encke is closeto the sun
now, but in late June it emergesnto the southernsky. I'll
provide those positions next month.

Two faint comets were recertly discovered by Joe
Montani at Kitt Peak. Found on plates taken April 9
and April 12, Comets C/1997 G1 (Mon tani) and
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C/1997 G2 (Mon tani) will remain faint. Meanwhile,
Jean Mueller has made her twelfth photographic comet
‘nd, this as part of the Second Palomar Sky Survey.
Comet C/1997 J1 (Mueller) has reached perihelion
(2.3 AU) and is now dimming.

81P/Wild 2
Date RA-2000-Dec Elong Sky Mag
05-22 10h04.3m  +15%*110  g7* E 10.6
0527 10h16.9m  +14%059 g5t E 106
06-01 10h29.6m  +12%550  g4* E 10.7
06-06 10h42.3m  +11%439  go* E 108
06-11 10h55.0m  +10%270 g1 E 10.9
06-16 11h07.7m  +09%09°  go* E 110
06-21 11h20.3m  +07%500  78* E 11.2
06-26 11h32.9m  +06%299  77% E 113
07-01 11h45.4m  +o05%070  75% E 11.4
07-06 11h57.8m  +03%4590  74% E 115
Orbital Elemen ts
Object: Hale-Bopp P/Wild 2
Peri Date: 1997 04 01.13800 1997 05 06.62789
Peri Dist; 0.9141405AU 1.5826156 AU
Arg/P eri (2000) 130.58915° 041.77000°
Asc Node (2000) 282.47069° 136.15458"
Incl (2000): 089.42943" 003.24276"
Eccentricit y: 0.9951172 0.5402220
Orbital Period: ~2500years 6.39 years
Reference: MPC 29568 MPC 28272
Epoch: 1997 06 01 1997 04 22
Absol Mag/\n": i 1.0/4.0 7.0/6.0
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FuzzySpot

by Ken Reeves
Virgo (W est) June 1997

Virgo is sud a large constellation and contains so
many objects that | like to split it up into three areas:
Virgo (north) which is north of 0 degreesof declination
and east of 13 hours of right ascension,Virgo (south)
which is south of 0 degreesof declination and eastof 13
hours of right ascensionand Virgo (West) which is west
of 13 hours of right ascension. This makesit slightly
more manageableand much more approacable.
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This month, instead of focusingon Best of the NGC
or the Hersdel 400 objects, | am going to focus on a
group of 8 galaxies (as shawvn in Sky Atlas 2000 in
the far west of the constellation of which 5846 is the

only Hersdhel in the group. For those of you with big
aperture, Uranometria 2000 shows 16 galaxiesin this
area.

All of theseobsenations were madein my 10%tele-
scope at Sertinel on a night | rated 7/10 for both seeing
and transparency. Beforel getto this group, | have my
obsenations for a coupleof other object in the areathat
are fairly closeby, and well worth the chase.

NGC 5634 (14h29.6j 05°59) Yes, there is some-
thing in Virgo besidesgalaxies! At 100X, this globular
cluster is in the middle of the short leg of an isosceles
triangle. | saw it aspretty bright, round, with a granu-
lar certer and a faint halo, and suspected resolution of
a few stars. Increasing power didn't help much and |
was unable to resolve any more stars at higher power.

NGC 5740 (14h44.5+01*41) and NGC 5746
(14h45.0+01*49) This pair of galaxiesare fairly close
together and make a nice comparisoncouple. | recom-
mend searting out 5746 rst then go south to 5740.
5746is a very nice edgeon galaxy, pretty bright, pretty
large, very nice bright bulging certer, and a possible
dust lane. The elongationis N/S with the halo extend-
ing more to the S than the N. Photographs shav halo
aseven on both sides,sothis may be an optical illusion
dueto a star on the N side. 5740is not nearly asbright,
somewhat small, slightly brighter middle. Averted vi-
sion doesmake it grow slightly and shows someelonga-
tion NW/SE.

NGC 5846 (15h06.5+01%*36) This Hersdcel 400
galaxy is in a grouping of 8 galaxiesshowvn on Sky Atlas
2000 This galaxy is pretty bright, somewhatbig, pos-
sible slight elongation N/S, with a bright middle and a
sharp stellar nucleusthat comesand goes. There is a
star immediately to the south, which upon investigation
turns out to be galaxy 5846A. The remaining objects
are the other 7 galaxiesshovn on Sky Atlas 2000

NewsletteDeadline

Mail items for Such-a-Deal at least two weeksbefore
the end of the month. Articles that needto be published
in a timely fashion must be submitted or the newsletter
editor noti ed of the article at least 6 weeksbefore month
they are published. Items arriving too late for an issue
will be included in the next newsletter.

Bits andPieces
JuneClubMeeting

The program for the June SAC meetingwill bein two
parts.

The rst half will be members' slide night. Share
your shots of the Riverside Telesco Makers Conference
(RTMC), the Comet, the Texas Star Party, or any other
astro-stu®you've got.

The secondhalf will be the annual swap meet. Get
the old junk out of your closet or the what-cha-ma-call-it
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you just brought badk from Riverside and bring it in to
trade for new junk or just sellit. Remenber: \Y our junk
can be another man's treasure."

| Gerry Rattley, SAC Vice President

Minutesfrom the April Meeting

The meeting was called to order by the Presidert at
7:30PM andthe rst order of businesswvasa call for visitor
introduction. Thirteen peopleintroduced themselesand
members of their families!

Steve Coe discussedthe upcoming 20th anniversary
banquet on Friday, May 30th. Get your resenations and
$20ched to the treasurer quickly asthe time is approac-
ing. The eclipse cruise has two full cabins left so if you
are planning on this trip and have been waiting for the
last minute, now is the time.

Rich Walker discussedthe most extremely success-
ful Thunderbird Park public star party. Many thanks to
EVAC and Sun City Astronomy Clubs for their support.
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NGC 5806 (15h00.1 +01*53). This is a neat
galaxy situated smadk dab in the middle of a square
of stars. It is pretty small, somewhatfaint with a very
faint halo and a little brighter middle. |1 was unable to
tell if there was any elongation.
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15h

NGC 5813 (15h01.2 +01*42). This galaxy is
pretty faint, not too small, elongatedNW/SE, brighter
middle, and a very faint halo.

NGC 5831 (15h04.2+01*13) This galaxy is the
only object in the group that | wasunableto locate dur-
ing my outing at Seninel. According to Christian Lug-

inbuhl and Brian Ski® in the ObservingHandtook and
Catalogue of Deep-Sky Objects, this object is \...mo d-
erately faint in 15 cm, lessthan 1° diameter, and has
a small, nonstellar nucleus." The NGC descriptions is
\prett y Bright, Small, much brighter Middle."

NGC 5838 (15h05.5+02*06) This galaxy is fairly
bright, elongated NE/SW, has a bright middle, and
a fairly faint halo. An extra treat for observing this
galaxy is a nearby white/blue double star.

NGC 5850 (15h07.2 +01*32) This galaxy is a
neighbor to 5846, is much fainter, has a bright possi-
bly stellar nucleusand a very faint halo. No elongation
was noted.

NGC 5854 (15h07.9+02*34) This galaxy is some-
what bright, brighter middle, and elongatedNW/SE. It
is in a quadrilateral of stars.

NGC 5864 (15h09.6 +03*03) The last of the
galaxies in this group is somewhat bright, not very
large, slightly elongated E/W, contains a pretty faint
halo with a slightly brighter middle. Averted vision
tends to make the halo more round.

Hersc hel 400 Ob jects
4900,4958,4995,5054,5363,5364,5566,5576
5634,5746,5846

SAC's 110 Best of the NGC Ob jects
5746

For coming attractions, we will have another public star
party at Thunderbird Park on May 10th. You'll not want
to missthis one.

Paul Dickson discussedhis Messier and 110 Best
NGC Log Books which sell for $15.00and $5.00 respec-
tively. He displayed the index for the under construction
Hersdel 400 Log Book which should be available by the
next meeting. The index has a total of 12 single-sided
pages.

A.J. Crayon discussedthe Deep Sky Group which
meets next month, advertised 20th anniversary T-shirts
selling for $12.00ead. Finally the awards for the March
MessierMarathon were presered to club members.

Regina Lawlessgave the Treasurer'sreport. In short
SAC is in good nancial condition.

For the showv-and-tell four membershad slide presen-
tations of, you guessedt, Comet Hale-Bopp. Mike Lerch,
Pierre Schwarr, AJ Crayon and Chris Schur were the pre-
serters.

At this time there were 48 members and visitors in
attendance.

Mike had pictures from three di®erert Ims, one
through the telescope shaving the corkscrewstructure of
the coma. Pierre covered more than just Hale-Bopp, AJ
had a nice picture °ashed by Steve Coed with himself, a
Palo Verdeand an airplane in addition to the comet. Chris
dazzledeverybody with his selectionwhich included three
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pictures of syncronesin the dust tail. For more informa-
tion about syncrones,seeChris.

Gerry Rattley gave an update on his discussing of
Super Nova from last month.

After the meeting 18 peopleadjourned to the nearby
restaurant for nourishmert and astronomical discussion.

| A.J. Crayon, Acting SAC Secretary

Cruiseto '98 Eclipse

SteveCaee

As many of you know, there is an excellert solar
eclipse on Feb. 26, 1998 near the Caribbean island of
Aruba. Princess Cruisesis planning a week long cruise
into the path of the eclipseand you can join in with the
Arizona eclipse chasers. There are only 2.5 double
occupancy cabins remaining and they will go quickly
on the sparkling new ship, Dawn Princess.

A deposit of $200will be requiredto con rm and hold
your spaceon the cruise, with the total amourt due by
Nov. 1, 1997.

WelcomeAb oard agencyis holding three cabin types:
8 are BB category, which are outside/balcony cabins @
$2,172per person;lis F category, which is an inside cabin
@ $1,846 per person; 6 are JJ category, which are inside
cabins @ $1,712per person.
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This price includes round trip air fare to and from
San Juan, Puerto Rico and all applicable port taxes for
stopsin St. Thomas, Dominica, Grenada and Caracus.

Our travel agert for this darknessat noon rendezwous
is Bi® Treston at WelcomeAboard in Scottsdale,Arizona.
He is not an astronomer, but is learning by being around
me for seweral hours. Bi® can certainly answer any ques-
tions you might have concerningthe cruise ships or ac-
commadations. You may reach him at 946{5333 during
the day, or 486{2819at home; speak to Bi® or Hymie.

I know that this seemsvery distant, but putting a
group of this size together requires advance planning. |
have no doubt that a winter eclipsein the Caribbean will
attract large numbers of obseners, soget on the phoneto
Bi® or Hymie if you are interestedin sailing to an eclipse.

Being an active Arizona astronomer for 20 years, |
know for a fact that there are lots of interesting, exciting,
knowledgeable and fun-loving folks around here. That
is really the motivating factor about trying to get this
together, an opportunity to meet and spend sometime
with a fun bunch under the Moon's shadow!

Astronomy

NoviceMeeting
Thursdg, Junel2,7:30to 10 PM

Are you confusedby adsin astronony
magazines?
Do you think those numberson eyepieces
are alien code?

Is \Lost in Space"a re-run of your last
observingsession?

Then this meeting is just for you.

Steve Coe, and his patient wife Linda Ross,will host
a meeting designedfor those just starting out on their
journey to the stars on Thursday night, June 12th,
at 7:30. Pleasebe on time, the demonstrations needto
start in twilight for you to be ableto seehow the telescopes
work. Just bring along a folding chair and your curiosity.

Steve and Linda liveat 1011 E. Rowlands in Moon
Valley. From the corner of 7th Street and Thunderbird,
gonorth on 7th Street and through the light at Hearn, the
next street you can turn right on is Rowlands. It is the
housepast the stop sign on the right-hand side. Phone:
789{7786.

Bell & Greenway Stop Sign
t Rowlands 1N
& =
2 1011 E. Rowlands
< Stop Light
— Hearn
Thunderbird Rd

SUCH-A-DEAL

$65LN. Jody Humber, 412{2329.

2329.
For Sale |

Pierre Schwaar, 265{5533.

839{6849.
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Such-A-Deal

is a place to advertise equipmert, supplies, and servicesrelated to amateur
astronomy. This is a free servicefor SAC members and friends. SAC is not responsible for the quality
of advertised items or services.All insertions must be submitted in writing.

For Sale| Binoculars: Celestron 9x63 Pro| Cost $275 $150 BN. Celestron 12x80 Giant| Cost
$395| $275BN. Fuji 10x70 FMT Sx Polars| Cost $675] $500BN. Virgo HD Mount Cost $130|

For Sale| Cardioptrics: MAK 90mmf /5.6 500mmtelephoto/spotting scope, 45 1.2580%rector, 25mm
Plassl& f /4 corverter| Cost $325] $200BN. Jody Humber, 412{2329.

For Sale| Tuthill Polaris nder for Celestron/Meade| Cost $200] $125BN. Jody Humber, 412{

10°°f /4.5 Coulter Dobsonian scope w/ good optics, new rack&pinion focuser,and Telrad.
Good condition. $3750B0O. No eyepieces.Pierre Schwaar, 265{5533.

For Sale| 6%f/5 \Companion" Alt-Az scope built by Pierre Schwaar. Like new, metal focuser, red
w/ oak stand, rotatable tube, 2 eyepieces: 12.5mm Meade Ortho & 26mm Sirius Plassl. $450 OBO.

For Sale| Coulter 8°°Dobsonian with a 27mm Kellner & 10mm PlAssl. $333 0.B.O. Eric Sha®er,

June SACNEWS
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Photo by Dean Ketelsen. On Sunday morning, January 19, (the day after the Open House) the mirror is being cooled o®. The lid of the oven

is raised to allow the heat to escape quickly.

The Big Melt
by Marjory Vin Williams

About a decadeago, as| hear the tale, a man by the
name of Roger Angel charged o®to a TucsonK-Mart and
bought a bunch of Pyrex pie plates. He then proceeded
to melt melt them. He was pleasedwith the result. On
Saturday, January 18, 1997, he melted 41, 942 pounds
of Pyrex-like glassto make the rst of the two primary
mirrors for the Large Binocular Telescog (LBT), a joint
U. of A. / Arcetri Obsenatory project, being erected on
Mount Graham.

Photo by Dean Ketelsen.
Pictured left-to-righ t: Marjory Williams, Dean & Vic kie Ketelsen,
Regina Lawless, Marilyn Unruh, and Deborah & Mik e Spooner.

Picture taken by Glen Nishimoto.

If you have beento Pensacola,Florida, you found
bead sand so white that nativesregularly put it in the
sugar bowls of unsuspecting visitors to enhancethe point
of the beauty and neness of the sand. O® shore from
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these Florida beades, sand is dredged and sert to the
Ohara Glass Corporation in Japan and made into glass.
The Steward Obsenatory Mirror Laboratory personnel
believe Ohara doesa ner job than Pyrex in making this
borosilicate glass. By the time this glass, in big broken
chunks, reachesthe Mirror Lab, it costs$12.00a pound,
a little over $500,000for this one mirror.

Why all this fuss over glass? Regular glass, when
heated, will just sit there and slump. This special glass
will run at relatively low temperatures. The maximum
heat held for "v e hours (while the ovenwasspinning at 6.8
RPM) was 1180 certigrade, about four times hotter than
your 500f oven: 2,156° Fahrenheit. Angel has designed
a honeyconb form. Slumpy glasswill not 1 the form.
Runny glasswill. The whole casting processfor this one
mirror will take about 12 weeks. Then comesthe delicate
job of polishing. All this activity to support one ounce of
aluminum.

: =l
Photo by Paul Dickson. The mirror is spinning is the back-
ground as the crowd gathers and talks.

The resulting mirror is 8.4 meters in diameter and
would not 't into my 20x20foot two-car garagesincethe
mirror is 7 feet wider. The fact that it is in honeyconb
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con guration meansit can °ex, cool down quickly, and
won't collapseunder it's own weight. It's alsof /1.14. The
glassblank is worth about $4,000,000which will then be
worth about $14,000,000when polished.

The erection of the pier and and the lower portion of
the LBT Obsenatory will be completedthis year.

Paul Dickson, Regina Lawless, | and many others
had a very enjoyable Saturday watching the melt-down
at the Mirror Lab underneath the U. of A. football sta-
dium. Dean and Vickie Ketelsen guided Regina, Marilyn
Unruh (from Prescott), Deborah and Mik e Spooner (from
Page) and myself to a great Mexican meal at the Cross-
roadson 36th Street and 4th Averue. If you attend one of
thesecastings,don't missthe restaurant. We thank Dean
also for hosting Reginaand me during his busy day.

By the way, Roger Angel is alsobusy designinga new
Hubble mirror.

LBT Mirror Update
by Paul Dickson

In early April, after nearly 3 months of cooling, the
mirror nally dropped to room temperature. The LBT
8.4m mirror could nally be inspected up close.

When the mirror reach maximum temperature (1180
C) on the Sunday morning after the Open House,the sur-
face level of the glassin the oven kept going lower and
lower. It was decidedthen, to end the maximum temper-
ature point early and begin cooling the mirror while there
was still enoughglassto grind the mirror's surface.

It turns out that the leaksof molten glasswereworse
than initially thought. Although 2 tons of glasswasadded
against leaks, nearly 3 tons leaked out (out of a total of
11 tons of glass). This left portions of the 8.4m mirror's
surfacetoo thin to safelypolish (areasaround the mirror's
perimeter.)

Photo by Dean Ketelsen. The mould was Tled with 11 tons of
glass. Each piece is roughly bric k-lik e, in size, shape, and weight.
Sincethe grinding of the second6.5m mirror hasonly
recertly beenstarted, the LBT's 8.4mmirror doesn't need
to be out of the mould until next spring. With this extra
time available, time could be spent on xing the mirror.
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Fixing the mirror would entail recastingthe mirror's
surface. Extra glasswould be added and the ertire mir-
ror would be reheated. The only di®erencefrom the rst
time, is that the honey-conb corewould not be heatedall
the way to the maximum temperature. Only the mirror's
surfacewould be heatedfully. Thus, the glassin the core
would remain viscousenoughto prevent further leaks.

Photo by Paul Dickson. In the foreground is the mirror cell
for holding the new MMT 6.5m mirror, which lies just above it in
the photo. The second 6.5m mirror lies face-down on the grinding
platform just above the ‘rst mirror. The back of the mirrors are
ground to reliev e stresses in the glass.

To prevert the core from being damage during the
recasting, the mirror's temperature hasto be ramped up
slowly sointernal stresseswon't destroy the core. It will
take seeral weeksto heatthe mirror to the softeningpoint
of the glass(650to 700f C).

After the softening point is nearly reached, the glass
surface will be \°ash" heated to 1180 to melt the new
glasson to the mirror's surface. Then the mirror will be
cooled again like the “rst time.

Photo from the Steward Observatory Mirror Lab Web Page.
Two tons of new glass has been added and the mirror is being
reheated once again.

This processhas already begun. In last April/early
May two tons of new glasswasaddedto the mirror and the
heating was started. Flashing heating should take place
sometimein June.

Seethe Steward Obsenatory Mirror Lab Web Page
for details and more current information:

http://medusa.as.arizona.edu/mlab/mlab.h  tml
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Sunday Monda y Tuesday W ednesday Thursday Friday Saturda y
Grand Canyon Star Part
y 4 New Moon TAAA
June7{14 )
. 12:05A.M. Meeting
SeeFebruary SACNEWS for Details (T ucson)
http://www.primenet.com/~dic kson/sacnews.h tml
1 2 3 4 5 6 7
Astronom y
Wégn:s(’:dq Date of Novice Meeting FirTST “ésud;{er
. Earliest Sunset Thursday Evening, June 12 M
Meeting for Phoenix Steve Coe's Home oon
(SCC: Rm. PS172) 1011 E. Rowlands 9:52P.M.
789{7786
8 9 10 o e 13 14

Tomorrow SAC

Full Moon Meeting Summer

12:11P.M Grand Canyon Solstice

’ T Uni ity, .

Flemigg elr?srln.y 105 L19AM.

15 16 17 18 19 20 21
Yesterday aivlseurcu:i};r Tomorrow NEAR °ies SAC
Sun erters con'urrwxcation Last Quarter by Asteroid Star Part_y

Gemini o yuneo Moon Mathilde Buckeye Hills
4 AM. evening sky) 12:52A.M. (mem bers&guests)
22 23 24 25 26 27 28
Date of :
Latest Sunset M tAI.l Tslrtnezarg Ti
for Phoenix ountain Standard Time
29 30

Magazine& Discounts

Club members may subscribe to astronomical maga-
zinesat reducedrates through the club Treasurer. Seethe
Member ServicesForm on the badck page of this newslet-
ter. Furthermore, club members are encouragedto align
their subscriptionswith the Jan.{Dec. calendaryear. This
easeghe burden both on the Treasurerand the Publisher
by permitting a single Group Renewal to be placedin the
autumn for the upcoming calendaryear.

Those menmbers who experience problems with their
subscriptionsto Astronomy magazinemay call Kalmbach
Publishing Customer Serviceat (800) 446{5489.

Those menbers who experience problems with their
subscriptions to Sky & Telescog magazinemay call Sky
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Publishing at (800) 253{0245.

Besidesthe club discourt on Sky & Telescog maga-
zine, Sky Publishing o®ersclub members a 10% discourt
on all other Sky publications. This means books, star
atlases, observing aids, Spotlight prints, videos, globes,
computer software, and more.

Club menbers who subscribe to Sky & Telesco
through the Club Discount Plan may order Sky publi-
cations directly, at the above toll-free number, without
going through the club Treasurer. Simply mention the
Club Discourt Plan and give the SaguaroAstronomy Club
name to receiwe the discourt. Sky Publishing will ched
their recordsto verify that you are eligible to receiwe the
discourt.
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for a map to the meeting location.

Saguaro Astronomy Club Member Services Form
Membership Vs Subscriptions ~
Membershipsare for the calendaryear and are prorated The following magazinesare availableto members. Sub-
as follows: Jan- Mar 100%, Apr - Jun 75%, scribe or renew by paying the club treasurer You will
Jul - Sep 50%, Oct - Dec 25%. receivethe discountedclub rate only by allowing the club
q $28 ...... |ndiVidualMemberShip treasurerto renew your Subscrlptlon.
g $42.....FamilyMembership(one newsletter) Sky & Telescope................ $27.00 for one year (
g $100......Businesslembership(includes advertising)
ASIIONOMY  .vvveeeeviieeciee e $20.00 for one year q
g $4....Nametagor members
g $14....NewsletteOnly
A Y
" Write your name, address phone number and E-mail addressin the spacebelow Make checkspayableto SAC. )
Mail the completedform to:
David Fredericksen
SAC Secretary
6222 W DesertHills Dr
GlendaleAZ 85304 )y
SAC and SAC I\/IeetlngS 1997 SAC Meetings 1997 SAC Star Parties
Saguam Astronomy Club (SAC) was formed in gzg' g‘ll Date  Sunset Moonrise
1977 to promote fellowship and the exchange of scign- .~ 27 Jan. 4 5:37PM - 3:50AM
tific information among its members — amateur Aor. 25 Feb. 1 6:03PM 2:35AM
pr. Mar.1 6:28PM 1:23AM
astronomers SAC meets monthly for both general Mav 16 _ _

: , y May 31 7:34PM 3:01AM
meetings and star parties, and regularly conducts and Jun. 20 Jun. 28 7-44PM  1-43AM
supports public programs on astronomy Jul. 18 Jul. 26 7:34PM 12:25AM

SAC meetings are usually held on the Friday neafest Aug. 22 Aug.30 6:58PM 4:56AM
the full moon. This means that over the course of the Sep. 19 Sep. 27 6:20PM  3:46AM
year meetings are not held on the same week of the Oct. 17 Oct. 25 5:46PM 3:33AM
month. The same is true of the ckibtar parties. Star Nov. 14 Nov. 22 5:25PM 1:18AM
parties at Buckeye Hills Recreation Area are mostly Dec. 13 Party Dec. 27 5:31PM  6:22AM
held on the Saturday of the third quarter moon.

SAC General Meetings: 7:30 PM at Grand Canyon Universileming Building, room 105 — one
mile west of Interstate 17 on Camelback Rd, north on 38ed, Aecond building on the right. See inside

SACNEWS
c/o Paul Dickson
7714 N 36th Avenue
PhoenixAZ 85051

Inside:
Getting Started by Will Milan
Dim Momen ts by Paul Dickson
Comet Commen ts by Don Mac hholz
Fuzzy Spot by Ken Reeves
The Big Melt by Marjory Williams
LBT Mirror Update by Paul Dickson
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june 28
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