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President's Message...

We are losing another member: Steve Traudt is headed for Grand Junction.
Colorado andnew career opportunities. Steve offered us a very nice picnic table for Atlas
Site, but I made an executive decision not to accept (although it would have been
convenient to have under the trees on one of the former helo pads.)

My decision was based on the recent discovery that the padlock on the gate to the
site has disappeared, probably having been removed by trespassers attempting (and
succeeding) to gain entry. Because we haven't managed to secure the site, anything we
put out there of a permanent nature is a target for vandals. Ijust couldn’t see accepting
Steve's generous offer, and then having him come back fora visit to discoverthat his picnic
table had been reducedto kindling by neanderthal cretins. For the same reason, we have
10 put on hold construction of an outhouse, even though we have found aperfect location
for it. Ideas regarding security wouid be much appreciated.

On the positive side, Ron Veys and I met a representative from Strohmeier’s
Excavations at the site early this month. He agreed that the access shaft job was not
completed as werequested, and said they would make it right. And, Steve Bornemeir and
DelMotyckahave harrowedand seeded the private padarea. So, progress hasbeenmade.

On Sunday evening, October 4, at 6:30 p.m., Hyde Observatory will celebrate its
10th Anniversary with asmall, exclusive party for contributors, staff members, volunteers,
and city officials. Awards will be made, and recognition for service will be accorded.

The Prairie Astronomy Club has been a prime contributor, both as a service
organization, and through its individual members, since the day the observatory was first
conceived. As such, I have been instructed to invite any and all members who wish to
attend this celebration event. Our corporate charter includes public education as a key
purpose for our existence, and we have performed exemplary service at the observatory
toward that end. The club, and its dedicated individual members, should take a little time
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continued from page 1
to pat ourselves on the back for a job well
done.

Although we were a month late last
year, please note that the September meet-
ing is when we customarily nominate offi-
cers for the new year. Elections are held at
the October meeting, and the new officers
take their positions then. Come preparedto
nominate a new President (I will not be
standingfor re-election, due totime commit-
ments), and let's have our usual {!) spirited
election. See you at the meeting.

Lee Thomas

Is Jupiter Losing Its
Red Spot???
by David Knisely

Those of you who have never seen
the “Red” spot on Jupiter may want to make
it a point to try and see it soon. AS of
September 10th, Iobserveditalmost buried
in the south equatorial belt. It is almost
colorless with only a hint of pink on the
south edge and seems more stretched out

than usual. Downstream from the red spot

. inthe equatorial beltis avery disturbed area

consisting of four or five white spots ol
various sizes bunched together. I do not
recall ever seeingthe red spotactually exist-
ing inside one of the major equatorial belts
and I wonder whether it can continue to do
so for very long before being either kicked
out of the belt or possibly destroyed by the
wind currents. It might even absorb some
material and turn red again. In any case, it
bears watching. The spot should be visible
in telescopes six inches and larger at very
high power. Tused my ten inch 5.6 Newto-
nian and the Lumicon Deep-Sky filter to
observe Jupiter's features. The filter makes
the details stand out much better than even
the standard blue filters can, revealing small
festoons and white spots that are normally
lost in the glare of Jupiter’'s white zones. I
have also noted some belt activity In the
North Temperate zone that bears some
watching. A series of verynarrow beltsare
coveringmost of the midand upperlatitudes
and some even containafew white spots. =0
drag out that telescope and start taking a
peek at the weird weather on the largest
planet in the solar system.
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Observing
Chairmans Report

by David Knisely

ST4R PARTIES FOR OCTOBER ARE SCHED-
ULED FOR THE 16TH AND Z3RD AT THE AT-
LAS BITE. The biggest planetary nebula in the
entire sky, NGC 7293 in Aquarius, is now well
- placed for viewing. Visible in a pair of 10x50 binocu-
lars, this giantring is half the size of the full moonand
canbelocated about adegree westof Nu Aquarii It
is difficultto see due toitsiow surface brightness, so
use verylow power. A six inch rich-field will show
itbarely, butif youadd the Lurnicon UHC or Oxyzen
[11 filter, the nebula becomes very easy. Users of
eight or ten inch instruments will find that the Oxy-
gen I1I filter brings out hints of the helical shape in
the nebula. Alsc in Aquarius is the bright globular
cluster MZ locatedjustunderfive degreesnorthand
a half east of Beta. Visible in binoculars as a small
faint smudge, the cluster will show many of its stars
when viewed in a sixinch Newtonian, &n eight or
ten inch telescope and high power will make the
cluster look spectacular.

Those of you who have wondered what a
barred spiral galaxylookslike cantakealookat NGC
7479 in Pegasus. Located about three degrees
south of Alpha, this object appears as a faint diffuse
ovalinafourinch Aneightinchwill show the central
bar as a brighter elongated area near the center of
the galaxy, and a ten inch will show a hint of one of
the twio spiralarms when conditions are good. & hit
easier galaxy to find is NGC 7331, located just over
five degrees northand adegree west of Eta Pegasi
This object should be visible ina 60mm refractor as
a small elliptical fuzzy patchwithabrightercenter. In
aneightinch, the galaxybeginstolook like M31 does
in a small pair of binoculars. & teninch will show
some vague patchy detail and the main dark lane as
a marked drop off in brightness along one edge of

the galaxy. Largeteiescopeuserswinalcoﬁndafeu
tiny dwarf galaxies scattered around NGC 7331
Also nearby is the famous group of galaxies known
as Stephan’s Quintet Located abouta degree south
andalittie westof NGC 7331, this groupis small with
the brightest three of the galaxies being just within
the light grasp of a good eightinch telescope. Aten
inch will show all five of the group, but none show
any real detail.

Of course, the constellation of Andromeda
15 most known for the Great Andromeda Galaxy,
M31, near Nu Andromedae. [ think that larze bin-
oculars offer the best views of this galaxy due to its
large size. 1 have seen the major darklane along the
north-west edge of the spiral in a pair of 11x80
binoculars and have seen a hint of it in a pair of
10x50°s under good conditions. Also in Andromeda
15 the farmnous “Blinking Eye” netula, NGC 7662, It
canbefoundlessthanadegree south of the faint star
13 Andromedae andis visible in a60mm refractor as
a star-like object. Aneight or teninch will showsitas
a fuzzy bluish-green disk with a brighter oval inner
shell Thave seenwhatappearstobe the central star
near one part of the inner shell butit may justbe a
brighter spotin the nebulosity. The use of alternat-
ing direct and averted vision makes this object blink
in small to moderate sized apertures.

One of the more difficult Messierobjectsis
M33, the great Triangulumn spiral, located about
threeanda half degreeswestand cne northof Alpha
Trianguli. Itslisted magnitude of 7.6 makes it seemn
like an ideal target for beginners with 60mm refrac-
tors, but most novices fail to find it unless they use
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very low power. It is easy in binoculars, but is
usually unimpressive even in fairly large instru-
ments. A sixinchwill makeit seemmotted andwill
show the slightly brighter nuclear region, while an
eight inch will show some hints of the overall spiral
structure. On the north-east edge of the galaxy off
the end of a spiral arm is the gaseous nebula NGC
604, which is probably the most distant nebula vis-
iblein amateurinstruments. Itcanbe seeninagood
six inch as a small fuzzy spot of light that doesn't
seemto be connected with the galaxy even though
itis.

Lumicon's
Emission Nebula
Filters

by Rick Johnson

Lurnicon has revolutionized the amateur's
view of emissionnebula. They now make 3 differ-
ent filters for emission nebula. They are the UHC,
H-Beta and O 1. The problem is which filter or
filters should you consider buying. [will tryto sort
this all out. Note that the Deep Sky filter thev also
makeis notan emissionnebula filter. It gives some
enhancement toall nebula nd therefore helps some
with emission nebula but is best suited far general
photagraphy, viewing galaxies and Jupiter's cloud
belts.

When viewedvisually we seemainly three
ernission lines emitted by the emission nebulae.
Thev all fall closely together in the blue-green por-
tion of the spectrum. In fact they are separated by
only 146 angstroms. When you consider that your
night vision (the rods) see across more than 3000
angstrams, these ermission lines fall in a very small
part of the spectrum. This is where the UHC filter
was designed to work. It passes 240 angstroms

centered on these emission lines. Ittakes inmore
than the lines because, as with any filter, the re-
sponse of the filter doesn’t fall off suddenly but
gradually. If the filter were narrowed down much
more. one or more of the emission lines would be
weakened

UHC stands for Ultra High Contrast and
this describes the filter very well It greaty in-
creases the contrast between the sky and the neb-
ula Making nearly invisitle nebula beautiful while
beautiful ones often become entrely new as seen
through the filter. For instance, M-27’s short axs
without the filter isits long axis with the filter making
it look far different

One of the three emission lines the filter
passes is calied the H-Eetaline while the other two
are due to doublyicnized oxygen The H-Betalineis
aweak line due to hydrogen inthe nebula. The major
hydrogen line is the H-Alpha line in the deep red
portion of the spectrum.  Unfortunately our dark
adapted eyes can barely see thisline. Infactwe see
the H-Beta line much better even though itis far
weaker! The UHC filter does pass the H-Alphaline
in case you have a telescope large enough to make
the nebula bright enough to activate the red portion
of your color vision. Most of us don't have such
telescopes though maybe Del will let us look
through his when it comes.

Since widening the UHC forthe H-Betaline
as well as the H-Alpha line someumes adds litde to
theimage, Lumiconhas now come out withthe O1II
filter. This filter justlooks at the two O il lines and
cuts off the nearby H-Beta line as well as the deep
red H-Alpha line. This change reduces the band
width to only 110 angstroms, more than doubling the
contrast of the UHC for oxygen rich nebula. Many
diffuse emission nebula like M-8, M-16, M-17, and
M-4Z are oxygenrichas are most all of the planetary
nebula These cbjects show a weaith of detail not
seen in the UHC filter. But other emission nebula
vanish entirelyin the filter. These are the California,
Horsehead, and Cocoon. | haven't checked others
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out as yet but there are probably more to add to the
list These vanish due toalack of O IIl emission If
theyhave oxygenitisn'tdoublyionized (Beforeyou
complain, don’t | mean triply ionized, O [ is used to
designate unionized oxygen!)

Lumiconhas yetanother filter out called the
H-Beta or Horsehead filter. This filter is made for
the nebulathat are invisible in the O [1] filter. Asyou
have already guessed it looks only at the H-Eeta
emission line and cuts off the O IIl lines. It's band-
width of 90 angstroms is even narrower than that of
- the O Ill since ithasto catch only one emission line.
Ithas the highest contrast of all, butis looking by far
at the weakest of the three lines. This filter is only
good for a few nebula like the Horsehead, but will
enhance these overthe UHC evenmore thanthe O
I11 enhances the other emission nebula over the
UHC. Unfortunatelythe nebulathisfilterismade for
are barely seen in the UHC and even doubling the
contrast of the barely seen doesn’t add nearly wha
the O 111 filter does to already easily seen nebula.

So, which filter should vou get? That all de-
pends cn what you can afford and what youlogk at.
For general viewing of emissionnebula, the UHC is
probably sdll the best choice since it greatly en-
hances most all suchnebula. BEutif youare a plane-
tary nut {like me) you will want the O 11 filter. With
1ts narrow bandwidth it will “blink” a field for that 1”
of arc planetary much better than the UHC. Don't
getme wrong, | have found dozens of starlike plane-
tary with the UHC, it's just that the O III does it
better. Also, faint planetary around bright stars are
much easier seenwith this filter asit cuts the central
star'slight byatleastamagnitude overthe UHC and
three magnitudes over no filter. Of course if you
wantto seethe nebulawith eniythe H-Betalinethen
you'llalsoneedthe H-Betafilter. Forthisreasonthe
UHC is still probably the filter to have if you can
afford only one. If you can afford two then you can
forgetthe UHC and get the other two... Unless you
want the best possible view of all emission nebula,
then youneed all three! No matter which filters you
get, usethemas close toa 7mm exit pupilas you.can

as this is where youwill get the maximum gain from
the fiiter. This means a 70mm 2" eyepiece in a
Schmidt-Cassegrain, a 56mm 2” eyepiece in a /8
reflector ora 32mm 1.25” eyepiece in a f/5 reflector.

What if your eyepieces don’t take filters,
like many at Hyde? Youmay be inluck Lumicon
makes adapters that do the trick. The 1.25" adapter
locks like a short Barolow lens holder. The filter
screws in the bottom and the evepiece slides inthe
top. Itdoesraise the eyepiece aboutaninch so you
need about one inch more inward focus capability
thanyoupresentlyneed Unless you have mounted
yourmirror unusually farback inthe tube, youproba-
bly can make itwork. Other wise youmay need to
more the mirror slightly forward in the tube. For
those of youwith 2" focusers, theyalsomakea 2" to
1.25" adapter that holds filters (the expensive 48mm
kind) that takes up no more back fecus than your
current adapter already does.

I have a 3Zmm Plossi by Jager that | have
always wanted to try the filters on but have been
unable to because there was no room to put & filter
on. Withthe 32mmeyepiece, adapter,and O I11filter
the Veil nebulais far more spectacular than I have
every seen the Orion nebula without a filter. Infact,
it is easy to see the intricate veins of nebulosity
inside the portions of the nebula BETWEEN the
two bright arcs. The contrast resembles that of a
good photo printed on #6 paper. That is very high
contrast paper, by the way. The nebula i< a brilliant
blue-green colorthat shimmersasyoulookatit. The
brighterregions seem“overexposed” as they shine
much brighter than any star in the field of view.

Note that these filters are not really “light
pollutionfilters”. Infactthe better the sky conditions
the more they will improve the view! | am amazed
how few of cur members have any of these filters.
Whena UHC filter ona 6” reflector will easily show
far more detail in M-8 than a 12.5” will without the
filter, instead of yearning for thathuge ‘scope, geta
filter or two. Iv's far cheaper and will open up a
whole new sky for you.
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Lessions in
Astrophotography

Here's the second instaiiment of
Greg Beach's informative articies ol
astrophetography, downioaded from
the Compuserve Information Service.
By the way, Greg dropped me an
elecirenic letter saying fo tell all you
prairie folks Bi... s¢ “Hi!" [editor]

STARTING OUT - CAMERA BAEICE

Any camera can be used for astrophotography.
From the simple “instamatic” at & solar eclipse 10
any camera that has a “B” (bulb) or “T° (time)
setting on the camera body or lens for longer expo-
sures. Justaboutany camerabuilt sinceits invention
overa hundredyears ago canbe pointedto the stars.
Some cameras of course have their limitations.

INETAMATICE

[ mention the instamatic because so many of these
cameras have been sold over the years. In all
honesty you won't find these with any astropheto-
grapher except perhapstorecordatriptoa dark site
during the day or a trip abroad for a sclar eclipse.

Why? These cameras weremade tobe inexpensive
and sell lots of film to Mary, John and the kids for
their trip to the zoc. For thatpurpose alone theyare
fine. For astrophotography theyare not Mosthave
afived lens, meaning non-interchangeable and often
permanently focused. Thiz by itself is not bad, but
since they are usually smallandfitinthe palm of your
hand the lenses are often plastic and the widest
opening {F-ETCP) inside thelensisuny. Thefeeble
light we receive from the stars needs the largest{-
stop as is possible. Plasticlenses were introduced

because they are easy to mass-produce and cheap.
They seem to record a well-lit daylight scene just
fine. When it comes to recording tiny points of light
on film they end up being big blobs if that light
reaches the filmatall! That's enough oninstamatcs.
You won't here me mention them again, except
perhaps in cannibalizing onefcr some other project

35MM CAMERAS

Without these all-purpose cameras, there prebatly
wouldn't be very many astrophotographers around
oday. They are small encugh to tote aroundin an
equipment bag and light enough to add to the “busi-
ness end” of a telescope. A greatrange of filmis
available for themand manufacturers are constantly
improving andreleasing newfiln. An abundance of
accessories are available for these little wonders
too. From filters and screens to tripods and a great
range of interchangeable lenses. Thisis the camera
vou will want to start out in astrophotography.
Today, most people own one or probably know
someone who does. There are limitations, some
more serious than others. Several models are acti-
ally enlarged versions of the “instamatc” {amily.
They are made to take the popuiar 35mm film but
they resemble their smaller cousins more with a
fixed lens and shutter. All manufacturers make a
similarmodelandis oftenthe leastexpensive of their
line.

In the mid to late ‘70°s the electronic revolution in
cameras had people scrambling for automauon and
ease of use {and still do today!). In some respects
thatwas a step-backwards for aswophotographers.
That Mikon which goes “beep-beep” or Canon AE-
1rely onall its functions by battery power. Unfortu-
nately that includes the shutter. For example, you
want to take a ten-minute star trail of Cricn. Well,
that ten minutes is about all youmay get. Since the
hutter of some of these models is pewered by
battery, the entire time the shutteris open that same
barteryis quicklylosing allof its juice! If you'relucky
maybe you'll getanother ten minutes of Ursa Major
put that's all  Once that battery is dead {and yo
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didn’t bring any spares) the shutter won’t open and
you pack up and go home frustrated.

Fortunately some models have amanual, mechani-
cal override. This allows you to open the shutter for
aslong asyoudesireand the batteryis NOT drained.
Your camera manual or dealer will tell you if your
camera has that capability. I recommend one of
these. SLR or RANGEFINDER?

A RANGEFINDER 35mm camera has a litde
square window (sometimes two) with which you
see your subject, frame, then shoot. It can give you
a very brightimage if you are using it to shoot wide
fields of constellations when using the standardlens
(35-50mm). Pop a telephoto lens on it though and
youwon’tsee the samefield in the viewing window
asthelonglensdoes. Thatis the major disadvantage
ofa Rangefinder. Attachit toyourtelescope andyou
cannotseethe subjectasitappearsonthefiimplane.

Mostmanufacturers make these, LEICA being the
most famious.

<3>INGLE <L>ENE& <R>EFLEX is the most
common 35mm camera (and medium format cam-
era) thatvou'll find in anastrophotographers equip-
ment bag. When you put vour eve to the viewing
window vou are looking into a prism which 15 trans-
mitting light from a small mirror inside the camera
behindthelens. Therefore whatyvou see inthe view-
finderis what the film sees too, no matter what lens
or telescope you may have.

Whern you press the shutter release this action hfts
the rurror out of the way and opens the shutter to
expose the film. One major drawback 15 that the
mirrcrismovedveryquickly, and SLAPS agamstthe
inside of the camerabody. During normal photogra-
phy this creates no problems. Shooting the Moon,
Sun or Planets, it can cause great problemns! Your
camerais attached to yvour telescope which iz really
only a very long telephoto lens. Any movement
during the exposure, nomatter how small, is magni-
fied by the same armnount as vouare shooting at. all

OLYMPUS

seems to suffer the least.

MEDIUM FORMAT CAMERAS

I'librieflytouchup mediumf{ormat cameras as [ have
experience with several ofthese. They differ greatly
from 35mm cameras. Generally boxv in appear-
anceunlike the hand-fitting 35mm. One imporant
difference is film size. Filmis120 or 220 reli film (not
cassette) you a negative or
transparenc (*hue) ofecmX4icmeXe6,6 X7, 6X
9 depending on what model ou mayhave. 'I’hese
include BRONICA, MAMIYA, HASSELELAD,

AA'\- An.c

"ROLEII to mention a few. Prices do vary butall are

VERY expensiveandnotrecommendedforabegin-
ningastrophotographer. Somealmostcostthe same
asa smal] carl Mostare SLR'swith either a focal
plane shutter (similar tc most 35mm’s} or a leaf
shutter --a shutter in the lens instead of at the film
plane. Oneinexpensive sclutionisthe Yashica Mat
ItisaTLR: <T>WIN <L>ENS <R=EFLEX Ithas
two lenses, onefor the film and one for the viewing
window. It will work great forconstellation studies
but is limited by a very small range of accessory
lenses.
The film in medium format cameras is at least three
times larger than 25mm Thisresults inless enlarge-
ment required for a given photo and therefore less
grainandmere clarity. A wide variety of lenses exist,
but again expense is at apremiurn, often more than
¢1,000.00 for a single lens. Film availability issimilar
to 35mm though not as great  All are too heavy to
mount on most amateurtelescopes except perhaps
for“piggybacking”. I'll be talking more about these-
cameras in future articles.
ACCESSORIES
Two accessories you MUST have are a Tripod or
some form of support for thecamera during a long
exposure, and a Cable Release. This short cable
attachesto the shutter button of your camera
allows you to iock the shutter open(when seta“E”
or “T”). Itgives you a smocther release and keeps
you fromjarring the camera when first cpening the
shutterand thenclesing it Atipodis something you
will use for all your photography, not just the night-

SLR cameras suffer from this dilemma but tmevariety, so dor’'t skimp in this area
Prairie Astrenomer
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MANFROTTO makes a fine, solid tripod Make
sureyour cable release has alock onit {some donot)
and you don't needone that is 20 feet long! In fact
while your atit, buy two cable releases oreven three
- TRUST ME!

I won't mention filters right now. That is a whole
topicbyitself. Youmightalready have afewlyingin
the bottom of your camera bag. Don’t throw the-
mout. You might be surprised what your regular-
photographiciiiters can do whenpointedat the night
sky.

Equipment bags come in all sorts of shapes, sizes
andmaterials. Buy one youcan afford. If you're just
starting out don’t go out and buy a super - dupert-
taniummodel! Theyare bulkyand suddenlybecome
VERY heavy when trudgingthrough bush or snow
or climbing to the top of the next ridge. Don’t buy
thesmallest you can find either. You'li quickly fill
them and you'll end up havingtoe spend more money
onanother one. Getonethathas enoughroomfora
camerabody or two, a couple of lens, severalrolls of
filmand a couple of emptypocketsfor odds andends
or maybe even a sandwich!

FILM

Do you want to shoot colour or black and white?
Negatives or slides? That willbe your choice, not
mine. We'll be covering this topic indepth at a later
timebut here are a few hints for starung up:
BLACK AND WHITE

KODAFK TRI-X is an old friend to astrephotogra-
phers. Itis a relatively fast andfine-grained film at
1S0 400 (35mm} and 180 320 {rell film). ILFORD
has somefine B/W {ilms too in similar sizes and
speed range as Kodak Kodak hasrecenty an-
nounced a new family of B/W films — TMAX - Tl
reporthere whendatacomes inand experimentsare
underway.

Youmayhave heard of Kodak Technical Pan 2415. It
is an extremely fine-grainedfilm, red-sensitive, but
veryslow. Graphicsartist useitfor copying andland-
scape photographers use it {or penetrating horizon
haze. It is an excellentchoice for sheoting the Sun
(with properfiltration), the Moon, andthe Planets.It
is too slow for galaxies, nebulae, clusters, etc.

-the

However, TP2415 is soversatile you CAN use it for
. stars, but as a beginning,
“pudding”astrophotographer you won't be using it
right now.

COLOUR FILM - NEGATIVE:

A1l colour film can be used to “shoot-the-stars”, but
the faster the film themore stars recorded. This will
limityou to ISO 200 or greater. KODAK VR200,400,
1000 come to mind as do KONICA SR1600, FUII
SHR400, etc. Remember, thefaster the emulsion
(film), the grainier the print. To be fussy,a 35mmne-
gative should not be enlarged any bigger than a 4x5
print ormaybe stretchedto5x7. Inrealityyou’ll eften
find 8x10"s and even bigger.

When shooting near cities, towns, or any outdoor
lighting the film may have ageneral over-all colour
cast That means the background will not be true
blackbut a washed-out colour the same as the out-
door lights, depending upon thesensitivity of the
film This probiem applies to both negatives and
slides. :

COLOUR FILM - POSITIVE:

Instead of Positive you may know it as Slide or
Transparency. Manyphotographers prefer shooting
slide film. It gives you a positive image and canbe
viewed directly, unlike a negative which requires a
printto view it Whenviewing a slide directly, youare
seeing a “first generation” image. A print{ second
generation image) is never as sharp and clear as the
negatvethatproducedit Notsowithaslide. Aslide
can aiso be projected on a screen orwall so many
people can see it at the same time. [t alsc has
another distinctadvantage - a slide can be printed
like anegative and asaresultitoftenhasanincrease
in contrastwhichis a plusforthe astrophotographer.
Some peopleeven convert their negative to a shide
EEFORE printing to “catch” the contrastadvan-
tage. We'll do this here too.

Colour slide film comes with names such as the
KODAK Ektachrome family - ISC 200and 400 - and
the new Kodachrome 200. 3M 1000 is a good fast
film and often canbe found with 2 “department
store” brand name on the box, ie. KMART for
example. FUIICHROME's make excellent astro-
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phote slides too including the fastest at ISC1600!
PHOTOFINISHERS .
These guys can be your BEST friend or your
WORST enemy. Their automatedmachines are
calibrated for average exposuresof daylight scenes
of little Suzyat her third birthday party. Your astro-
photos, negative or slide, are alien tothem. It'supte
you to educate them on your roll of film. As far as
they areconcerned your film is under-exposed with
little dots and maybe some fog onitYour treasure,
their trash! Find a photofinisher you canrely onand
stick withthemn. Let them get to know your needs.
" Ifpossible, shootatleastone averagedaylightscene
atthe beginning and/or end of eachroll of film. This
will helpthem calibrate te your rollandto keep them
from cutting the film in the middleof the frame.
If you are still concerned, ask them tc DEVELOP
ONLY and leave the film UNCUT.You can do the
rest at home and choose which frames you want
printed or mounted.In fact, mountng your own
slides is easy! Thismethod may take a bitlongerbut
itis insurance against misuse and poor handling of
your precious film by anuneducated person. Itcan
save money too!
Onepreblemwithaphotofinisher isitcanbe difficult
atbesttofind one thatwill develop black &white fiim
-one bigreason many do-it-themselves. Everynega-
tive or positive, colour or BE/W, I shootis mountedin

slide-mount. Easytc print or work with, easy to
label, and easy to file. A good practice toconsider
now!
SUMMARY OF OUR LAST THREE SESEIONE
Our last three sessions covered the basic equip-
ment that a beginningastrophotographer should
have in his equipment bag. Let's summarize:
e 35mm SLR camera with standard lenso Cable
release(s)e Tripod or solid supporto Elack & White
or Colour film - Negative or Positiveo Case to cany
above equipment (including pencil and paper for
your recordsje & Trusting, Educated Photofinish-
ero An astro-subject to shoot {game plan)e Clear

NOAO TESTS
REVOLUTIONARY
DETECTOR...

FROM COMFPUSERVE ASTRONOMY
NEWS SECTION

TUCEON -- A tiny, superchilled detectornow bemng
evaluated atthe National Optical Astronomy Obser-
vatories iNOAQ) 1s revealing a previcusly unseen
world in the near-infrared, with great swatches of
dust, gases, andnewly forming stars glowing where
nothing had been detected before. For infrared
astronomy, the device marks the beginning of a
technological revolution comparable to that caused
in optical astronomy by the introduction of the pho-
tographic plate.

The arrival of the new sensormeans that, forthe first
time, groundbased “infraredders” have tools and
techniques that begin to match those of colleagues
working the visible spectrum, and a substantially
better way to use their precious ration of large-
telescope time. Now, instead of painstakingly con-
structing infrared maps of the sky by “rastering” -
taking data one pointata time, withthe telescopere-
aimed for each point - they canimage apatch of sky
in & matter of seconds. As one NOAD astronomer
put it, “You do what used to be a night’s work in a
few minutes.”

But, besides replacing a single detector with an
arrav of nearlv 4000 of thern, the instrument employs
individual detectors that are as much as 100 times
more sensitive than the infrared detectors they
replace. This will permit ohservers 1o press out
toward fainter and fainter infrared-radiating
sources, as optical astronomers have with charge-
coupled devices, or CCDs, even with rejatively
small telescopes.

“At the moment,” says Dr. Frederick Gillett, an
astronomerat NOAQ's Kitt Peak National Observa-
tory, and project scientist on the infrared-detector
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team, “for many applications at these wavelengths,
the &0-inch telescope on Kitt Peak may be the most
powerful infrared telescope in the world” He adds,
“Of course, on afour-meter-class telescope, it's an
altogether new game. You can carry out observa-

ticns you wouldn’t have dreamed of doing in the
past”

Infrared astronomy has always been a difficult field
because sources of infrared radiaton are rarely
much stronger — much “brighter” —than their back-
ground, so that observing at these wavelengths is
often likened to locking for stars at high noon. In-
stead of having bright points of light against a dark
background, the detectormust pullfaint sources out
of a world that glitters with infrared radiation.

“Infraredis an awkwardplace tolock,” explains Dr.
Ian Gatley, who came t¢ NOAC from UKIRT, the
United Kingdom Infrared Telescope on Hawail's
Mauna Kea, to direct the infrared program. “The
telescope, the sky, eventhe observers, radiateinthe
infrared Whenyoulet thatradiationinte yourinstru-
ments to extract the very bestinformation, youneed
to use narrow band widths and small fields of sky.”

The new detector gvercomes this by “focusing” on
the wavelengths between one and five microns,
which mark the region where visible light, at about
one micron, shades into near infrared radiation - a
region where the sky changes dramatically over
very small changes in wavelength. The array is
cryogenically cooled by liquid helium to about 40
Kelvin ~ minus 388 degrees Fahrenheit --and, ac-
cording to Gatley, itis possible totakeitdownto only
4 Kelvin, close to absolute zero.

The device itself is a “hybrid” array about the size of
a flake of confett], in which the advanced infrared
detectors - a grid of 56 by 6Z indium antimaonide
detectors - are read out through a conventional
silicon microchip. A computer system —the Image
Reconstruction and Analysis Facility, or IRAF -
converts the digitai signals to images. The detector
techneclogy was developed by Santa Barbara Re-

search Center, a subsidiary of Hughes Aircraft
Company, for the Department of Defense. As Al-
bert Fowler, NOAC’s engineering manager on the
projectteam explains, “The Departmentof Defense
funds state-of-the-art infrared. Astronomy doesn’t
have that kind of money.” But the fact that the
technology existed led to an unusual partnership
between researchers at NOAO (and other major
centers for infrared astronomy) and engineers at
Santa Barbara Research Center.

“Santa Barbara decided to market the product to
astronomy,” Fowler recalls, “partly motivated by

- work we've been doing with another Hughes sub-

sidiary for three or four years. They saw the poten-
tialfor aproduct, and cametous, andaskedus tobuy
in. Itwas all proven technology. I was very familiar
with the chip they were going to put the detectors
on, knew what they were going to do, and had
confidence intheir ability. That's how Santa Barbara
was able tobid onthis. Weallknewthe technology.”

This joint undertaking of astronomy and industry
began several years ago. Following evaluations of
early engineering-grade detectors, Santa Barbara
Research Center delivered the firs science-grade
arrays to NOAQD in March, where they were guickly
moved toward operational service. Thus far, the
detector arrays have been used to obtain images at
the 84-and 50-inch telescopes on Kitt Peak. In May,
Fowlerwill travelto Chile toinstalland beginopera-
tions with the second science-grade detector at
NOAQ’s Cerro Toiolo Inter-American Obhservatory.
Eeyondthat a second pair of detectors is earmarked
forinfrared specrometers already builtat the obser-
vatories. Ultimately, the array-equipped instru-
ments will be used on the 50-, 84-, and 158-inch (4
meter) telescopes at Kitt Peak, and the 50- and 158-
inch telescopes at Cerro Tololo.

“We're already taking proposals now for work next
semester,” says Gatley. “But 'mijustthe driver. The
people here who've developed it they've shown a
tremendous amount of foresight They've antici-
pated the amray in their instrument designs. Our
computer facilities were ready to handleit. When
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we finally got the science-grade array, it worked for
the first time. Converging technologies are noaccl-
dent Itis whatnational observatoriesare supposed
tobe doing.” He notes further that making the new
infrared detector arrays quickly operational at na-
tional centers means they will be available to all of
American astronomy. “The revolution” says
Gatley, “is upon us.”

For infrared astronomers, the arrival of an opera-
ticnal array opens a world many thought might be
closed to them forever. “People have thought, “If
" had this kind of array, I could answer this or that
question,” “ Gillett says. “And to a certain extent
they've just filedthose problems away because they
were so hard to solve. Now, youjust dust off those
thoughts. You say, ‘Now | can answer some of
those questions.”

Among the astronomical problems being dusted off
by infraredders are:

oSTAR FORMATICN. “Inthe past” Gillett says,
“if we were interested in studying a region where
stars were veryyoung objects, justinthe process of
forming, we had to survey the area one point ata
time.” While some “famous” star-formation areas
have been mapped inthis laboriousway, the
technique’s appetite for telescope time has been
prohibitive. Nowastronomers will be able to survey
promising areas, using he infrared to probe proto-
stars and the processes of star formation, which
appear to be fundamental to the history and fate of
the universe.

o EXTRASOLAR PLANETS. One of the insur-
mountable problems of searching for extrasclar
planets and failed stars called brown dwarits has
been that they are dark objects, orbiting invisibly in
the glare of their suns. In 1985, a team of astrono-
mers at NOAC and the University of Arizona de-
tectedwhatwas believedtobe either thefirstbrown
dwarf or first exwasolar planet ever discovered; but
VEBE, as the object was called, has notbeenrecov-
ered since. Dr. Ronald Probst, one of the co-discov-

_erers of VB8E and an astronomer on NOAQ's de-

“tector-array project, will make an early attempt to

image the elusive object withthe new array, as well
as similar objects that may be circling nearby stars
where circumstellar dust clouds have been indi-
cated With the new detector, and an occulting
device to mask out the brighter host star, Probst
hopes to obtain the first infrared images of brown
dwarfts and, with any luck at all, Jupiter-sized plan-
ets in other solar systems.

o PURSUIT OF REDSHIFT. Because inan ex-
panding universe the light from very distant objects
is shifted toward the ionger, redder end of the spec-
trum, “redshipft” provides anindication of both the
distance tothe objectandits speed ofrecession. But
asredshiftincreases, as in the case of galaxies seen
as they were ten billion or so years ago, crucial
features in the spectra are shifted out of the visible
wavelengths and into the infrared, where ground-
based astronomers have been unable to follow. A
spectrometer equipped with the new infrared de-
tector array permits hot pursuit of these high re-
dshifts, helping astronomers expiore the evoluton
and age of galaxies, and how these connect to the
fate of the universe.

o PLANETARY STUDIEE. “The second night
we had this array we imaged the ring around Ura-
nus,” Gillett says. “It's avery straightiorward obser-
vation with the infrared array, but extremely difficuit
in the visible because the planet is relatvely so
bright” The next steps: the first ground-based
imaging of Neptune’s rings, and use of the array for
infrared measurements of planetary atmospheres.”

o GALACTIC EVOLUTION. The detector will
help determine whether some irregular galaxies,
whose odd shapes are defined mainly by btluer
{younger) stars, also have large populatons of the
cooler, redder, oldervarieties thathave thusfarbeen
hidden inthe glare of their hot blueneighbors. Since
red stars are evolved stars, large mixed populations
would show that star formation in such galaxies did
not occur all at once, as generally hypothesized, but
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-onunued from page 11
stages, and over a longer pericd of time. Moreover, a good lock at these irregular galaxies inthe near-
_rared could reveal a more conventinal, spiral structure that cannot be seen at other wavelengths. The
work holds profound implications for our understanding of‘galactc evolution

o THE GALACTIC CENTER Most astronomers believe the center of our Milky Way holds 2
complicated structure of some kind — perhaps a black hole, or active nucleus - close enough for rather
ietailed study. But ourline of sight to the galactic center is obscured by dust. “Extinction betweenus and
the center is about 30 magnitudes in the visible,” explains Dr. RichardJoyce, another Kirt Peak astronomer
working on the detector project “Attwo microns, extinction is ten imes less, only three magnitudes. S¢
we'llbe looking through the dust” These unique observations will probably comefromaninfrared detector
at Cerro Tolclo, where the center of the galaxy passes cverhead

o EXTENDING IRAS. The new detector offers asronomers an unexpected chanceto extend what they

ahve obtained from IRAS, the Inirared Astronomical Satellite, which measured infrared radiation from 10
microns out to about 100 microns. Since the areaimaged by the detector array covers a single [IRAS sensor
footprint, the new device provides a means of pulling detail from the less-resolved backdrop provided by
IRAS.
As the four science-grade detector arrays begin operation in Arizona and Chile, NCAQ will turn to
developing similar arrays in the 8- to 20-micron range — the scl-called 10-micron infrared window in the
atmosphere - which, according to Fowler, “will give us all the reasgnable windows you can do from the
ground.” Eeyond about 20 microns, where the atmosphere is mo sty opague to infrared radiadon, will be
the province of the proposed Space Infrared Telescope Facility (SIRTF)
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