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HAPPY HOLIDAY'!

Please note:
Special December Meeting Time
Monday, December 28th
7:30pm

L

Please make a note of this special meeting date. This month’s
program will be presented by Larry Stepp who will relate some of
his stories about what goes on behind the scenes at Kitt Peak and

Mona KEea National Observatories. You won't want to miss this
one. But remember... IT ALL HAPPENS A DAY EARLIER!
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PRESIDENT'S MESSAGE

by Del Motycka

It is with pleasure and relief that I can announce that
the pedestrian access to the missile silo is now closed. The
pleasure part is that the work is completed, and the relief
part is that the firm which acquired the interests of the
bankrupt firm that started the demolition work agreed to
complete the work without additional cost. We can now
look forward to other planned work at “OUR” dark sky site.

I urge every club member to come and enjoy the
stargazing. Twelve members have leased keys so they can
gain access whenever the sky is clear and at their conven-
jence. All club members have access at every star party.
Come on out and enjoy!

In closing, I express my thanks to the members for
giving me an opportunity to serve you as president. 1 have
received much from the club over the years and welcome
the chance to contribute what I can to the organization.
with such fine fellow officers, 1 look forward to a very
enjoyable year.

The Prairie Astronomer is published monthly by the Prairie Astronomy Club, Inc., and is free to all club
members. Membership status and expiration date is listed on the mailing label. Membership dues are:
Junior Members and Newsletter Only Subscribers_ $8/yr; Regular Members_ $22/yr; Family Member-
ship_ $25/yr. Address all membership renewals or questions to THE FRAIRIE ASTRONOMY CLUB.INC..
P.O. BOX 80553, LINCOLN. NE 68501. For other club information contact one of the following officers: Del
Motycka [Pres) 488-2520, Ron Veys [V _Pres) 464-1449, Ellen Owen [Sec) 423-7440_ Dan Neville{Tres] 476-
7772. Ron Debus {2nd V Pres) 433-3688 All newsletter comments and articles should be sent 1o Newsletter
Editor JOHN LORTZ, 9255 CADY AVE #14, OMAHA NE 68134 no later than 6 days before monthiy club
meetings. Club meetings are held the last tuesday of each month.
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Observing
Chairmans Report

by David Knisely

THENEXT SCHEDULEDSTAR PART’{
I8 ONJANUARY 15TH. When we think of winte
observing, we generally consider mmg: Ii}:.:e the
Orion Nebula or the Eu-uunz.
number of challenging targetsin
of January that make it worth the Fffcrt 1t takes to
find them. One suchchallenge is NGC 188, a faint
open cluster near the north celestal pole. Located
aboutadegree south of 2 Ursa Minoris, this cluster
consists of many faint stars arrangedin afairlylarge
group. Asixinchshould show some of the stars, but
an eight or ten inch should make the cluster a fine
sight.

In Cepheus is aninteresting combination
of reflection and absorption nebulae, NGC7023. It
ishest seenineight or ten inchapertures as apuﬁ
of haze surrounding a sixth magnitude star about
two andahalf degrees south andtwoandahalfwest
of Beta Cephi The area arcund the nebulais
almost devoid of stars, due to the surrounding dark
nebulosity. Witha teninch and the Lumicon Deep-
Sky filter, faint wings of light can be glimsed on the
east and west sides of the bright nebula.

Another challenging nebula is the Califor-
nia nebulz, NGC 1499 located less than a degree
north of Xi Persel It is verv large and faint but
responds very well to the Lumicon H-Eeta filter.
Without the filter, the netula can onlvbe seenasa
brightening in the skybackground in ‘the fieldofan
eight inch aperture, but with the filter, the nebula
is faintly visible to the naked eve. [ gota very nice
view of the entire nebula in a four mch Astroscan
equipped withthe filter, and a teninch with the H-
Beta showed faint filaments running through the
field.
bit easier on your
ine open cluster for

If you want sc\methirg
aperture, take a look at M35
binoculars and small tel

It can be found

about two degrees north and one and one-half de-
greeswest of Eta Geminorum. The cluster .u’uC'UU
fairly hel with amoon inthe sky due tothe bright
. Those of vou with four inch or
gscanty the small faint companion
58 It can be found near the south-
ndappears asa smallfuzzypatch
four inch. A4 sixinchwill show
hints mres m wml n eightinch showsatleast
2010 30 ﬂ.:I in this rich "‘uwtcr
few ofvouhave askedabout the visibility
of the Horfeh&xd nebula in Orion. Some of vou
have confusedthe darkinclusionin the Oricnnebula
withthe Horsehead. This darkinclusionisknownas
the “Fish’s mouth”, and is about then times easier
to see than is the Horsehead, although now with
the advent of Lumicon’'s H-Beta filter and large
Diobsonians, this is no longer exactly true. The
nebulz itselfis embeddedin [C434, along faintband
of nebulosity running Southfrom Zeta Orionis. The
Horseheadislocated abouthalf way down the band
notch on the eastern edge of IC 434, A sixinchrich
field can also sometimes pick up the nebula but
more times than not, the observer mistakes the
muchbrighternebula NGC 2024, running eastirom

W E'IEEL:EE!{
when viewe
duti

ol i,
L
wh
Eu

righte
Zeta, for the Horsehead. | ham found that the
Lumicon H-Beta filter makes the dark horse-head

shape*‘ :haﬁed nebula come out verywell inaten
inch. The UHC or DeepSky filters will help some,
but nox n:ari as much as the H-Beta does. The
hurﬁc}"xedultfu.f is fairly small sovouprobably will
wantto useabouts0 powerandkeep Zetaout ofthe
field

Please come to the starparties, evenii you
don't have &telescope. There is almost always
somecne there who has an instrument or some
filters, so you dor't have to miss out on the glorious
sights in the winter skies.
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Sky & Tel News:

FROM COMPUSERVE'S ASTRONOMY FORUM

DECEMEER 11, 1987
COMET SNIPFITS

For those of vou who compute comet
ephemerides, here is the current set of
epoch 1950.0 elements for COMET
ERADFIELD (1987s), from Minor Flanet
Circular 12440:

T = 1987 Nov. 7.2739 ET

e = 0.894811

g = 0.868989 a.u.

W = 73.9085 degrees )

0=2673835 " )1%

i= 34.0897 *)

ForCOMETFURUYAMA 198711, hereis
a continuation of the ephemeris
presented here last week (December 4th):

Date R.A.(2000) Dec. Mag.
Dec.16 3h28.1m +4d 14" 9.6

28 2434 531 97
729 2404 611 97
3 235 6ol 97
31 2346 -727 9.7

Here are epoch 2000.0 positons for
COMET ICHIMURA (198741 ).

Date R.A. (2000) Dec. Mag.
Dec.11 22h39.7m -60d58 6.7
1628563 58 02 b5

21 19547 57251 6l

26 19 155 47 36 356

31 18 493 42 01 4.7

18 336 35 26 34

10 18 378 26 39 2.5

15 18 07.2 17 48 43

Jan. 5

DECEMEER 4, 1987
COMETS, COMETS, COMETS

Comet Furuvama, discovered November
23rd, is drifimg slowly to the southwest

17 3238 319 96
18 3196 224 96 through Taurus and rightnow isjust skirting
19 3156 131 96 the northwest edge of the Hvades. OnIAU
20 3116 +0 39 96 Circular 4506, Erian Marsden gives the fol-
9% AM7T 017 96 lowing parabolic orbital elements:
23 3002 150 96 g=]
24 256 237 97 - viclan
27 2466 450 97 1= 117801 -

Prairie Astronomer

Page 4



continued from page 4
Here are epoch 2000.0positions for 0 hours
Universal time:

Date R.A.(Z2000)Dec. Mag.
Dec.4 4h249m +15450° 9.8
o400 1453 97
641580 135 97
T4101 1257 87
84052 11 58 YUl
94003 1059 97
i3 555 10N o7
11 3508 012 496
123461 81D U6
13345 T 96
1433683 U7 856
13325 w1l Y

Comet Ichimura has headed south for the
winter. Parabolic orbital elements by Brian
Marsden (IAU Circular 4504) are:

T = 1988 Jan. 10.100 ET
e=1

q=0.19951 a.u.

W =329.317 degrees )
0=225800 *“ )1950.0
i=41564 )

Comet Bradfield is well placed for evening
viewing at about magnitude 5-1/2.
NOVEMEER 25, 1987

COMET ICHIMURA (1987d1)

On November 2Znd Yoshimi Ichimura in
Japan discovered a 9th-magnitude comef

using S-inch binoculars. The comet is
moving rapidly in aprograde parabolic orbit
and will reach perihelion on January 9th a
mere 19 million miles from the Sun. Bythen
it should have brightened to 3rd magnitude
butwillbe only 12 degrees from the Sunand
henceinvisible. Infact, the cometis moving
south at 3 degrees a day, so catch it right
away in the evening skyv before moonlight
interferes. Here are epoch 1950 coordi-
nates for 0 hours Universal time, as pre-
dicted on IAU Circular 4497;

R. A. (1950) Dec.
Nov.26 3h33m -28.5d
2F 324 3 hH

COMET FURUYAMA (198711)

Sigeru Furuyama of Japan discovered the
year'’s 32nd comet photographically on
November 2Z2nd. According to David Levy
of Tucson, it was magnitude 10.Z on the
evening of November 24th. At thattime It
was near the Hvades, at right ascension Sh
05m, declination +23.4d, and moving south-
westerly,

M31 SUPERNOVA FIZZLES

On November 24th it was reported that
Soviet astronomers had found a possible
supernova in the geat Andromeda galaxy
M31. Thenpurported supernova was dess-
cribed as shining at 11th magnitude at the
following 1950 coordinates: right ascension

Prairie Astronolmer
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continued from page 5
Oh 41.8m, declination +41d 35'. But that

evening observerd around the world found
no trace of a new star down to 15th magni-
tude, either visually or photographically.

T-SCANNER
by DayStar
by Rick Johnson

This article will describe the T-Scanner
filter and what it does as well as how it can
be modified to work with Newtonian tele-
scopes even though DayStar indicates oth-
erwise. All members are welcome to drop
by for a very unigue look at the sun. Due to
trees and houses, 11 a.m. to Z p.m. is best.
Now that you know it works on with the
show,

Eversincelfirstsawthe sunthroughan
observatory guality H-Alpha filter at the
University of Hawaii's Haleakala Solar
Observatory I have wanted such a filter.
Evenmountedin a4” refractor the view was
no less than magnificent. It's bandpass was
less than .1 angstrom. The narrower the
bandwidth, the higher contrast the view.
You could cut your eye the image was 50
sharp. Unfortunately that filter’s cost was
several hundreds of thousands of dollars!

What does such a filter do a standard
solar filter doesn’t? The surface of the sun
we see is called the photosphere as its
where the light we see originates. Itis the
home of the sunspots, granulation and facu-

lae seen when youlookataprojectedimage
of the sun or through solar filters. Above
this lies the nearly transparent chromo-
sphere. Itisalayer of rarefied hydrogen gas
some 3,000 miles thick. I's ared color due
to most of its light being emitted in the H-
Alpha Balmer emission line of hydrogen.
This is the line that makes the Orion Nebula
redin photographs. While the photosphere
emits light in the H-Alpha line this line is
mostly absorbed by the chromosphere. In
turn the chromosphere emits its own H-
Alpha light.

The chromosphere can normally only
be seen during a total eclipse when the
moon's rim blocks the photosphere allow-
ing the chromosphere to be glimpsed for an
instant beforeittoo goes behind the moon’s
limb. By lookingin the H-Alpha absorption
line a subangstrom H-Alpha filter passes
mostly light emitted by the chromosphere.
The narrower the bandpass of the filter the
less photosphere light that's seen, resulting
in a higher contrast image of the chromo-
sphere. Thisis why the .1 Angstrom filter I
1 ooked through was so spectacular. While
the photosphere doesn't change much
except over long periods of time, the chro-
mosphere, being made up of very low den-
sity hydrogenreacting to the sun’s magnetic
field, changes right before your eyes.

Several vears ago DayStar came on the
scene offering subangstrom H-Alpha solar
filters. Igot a chance tolocok through one at
the last Astronomical League convention
held here in Lincoln. The view was poor,
possibly duetohazy conditions. Againliost
interest. Later Ifound that that filter's band-

Praizfe Asti'onomer
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continued from page 6
pass had been a wide .9 angstroms which 1s

the bare minimum for seeing any detail on
the solar disk. DayStar offers fiiters with
bandwidths down to 4 angstroms, maybe
these would suffice? SoIwrote DayStarfor
more information. Yes they said contrast
goes up exponentally with a decrease in
bandwidth! But the cost of such a .4 ang-
stromfiiter wasnearly$10,000 soagainIlost
interest. Besides it could only be mounted
on refractor, Questar or Sch midt-Cas-
segrain type telescopes and were totally
unsuited to Newtonians. Why this was so
the literature didn't say. Even the .7 ang-
strom filter would run $3000 and again it
didn'twork onreflectors. Once more inter-
est waned along with the sunspot cycl e.

. With the increase in sunspot activity
last year came that old desire to see the sun
as I did on Haleakala. Then DayStar an-
nounced their T-Scanner as an affordable
“subangstrom’” H-Alpha solar filter. The
ads said nothing about price or how
“'subangstro m” they were. So another
letter to DayStar. Again my hopes were
dashed. The “subangstrom” filter was only
B9t0.9angstrom andagain it didn'twork on
Newtonians. Price was only $999 but you
also had 1o buy a prefilter than was about
$300 on a 10" t elescope.

By this spring I was seeing a lot of
sunspots onthe sun, H-Alphafever wasstill
rising, also my curiosity. Why wouldn't
DayStar filters work on a Newtonian? S0
another letter was sent. I learned several
things. Firstoff theywillwork onareflector
withreservations. Secondly DayStar could
make the T-Scanner with a .Y Angstrom

bandwidth at an extra cost of about $200.

Now for the reservations. Due to the
requirements of the filter, it could be made
as an insert and use device for unskilled
telescope users only on non-reflecting tele-
scopes. Why? Well it seems that the filter
needs an f/ratio of {/30 or greater to wWork
properly. Newtonians just don't achieve
these longfocal ratios, Also the filter needs
a prefilter. DayStar makes these machined
to slip on the front of the Questar and
various Schmidi-Cassegraintelescopes but
since the front end of most reflecti ng tele-
scopes have a protruding rod from the sec-
ondary holder as well as end rings of many
various designs they couldn’t make a prefil-
ter that would work. another big problemis
thatthe filtertakes up about 2" of backfocus.
Meaningthat unless vourfocuser willcrank
inatleast 2" from where it currently focuses
with your 30mm eyepiece you willnever be
able to focus it! Most properly set up
Newtonians don’t have this much back fo-
cus available,

Now those restrictions didn’t seem
very difficult to overcome! Infactittookme
only a few minutes to come up with the
solution. A Barlow lens, properly located,
would give the required f/ratio and negate
the back focus problem. Thatprotrudingro
d was a perfect place to attach the prefilter!
Also the cost of the prefilter was greatly
reducedas Ididn'thave topayior thathighly
machined holder for the prefilter. My
holder was “machined” out of particle
boardwitha$3.95 keyhole saw whichsaved
nearly most of the higher cost of the .7
angstrom version of the filter. Daystar

Prairie Astronomer
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continued from page 7 :
ofiered a full refund if not completely satis-

fied so I ordered one.

Since the .7 angstrom version is a spe-
cial order I waited nearly Z months. A
phone call from Del Woods (Mr. Day5star)
announced the filter was on its way by
overnight UFPS. Sure enough the next day
itarrived. Iknow afellow inMinnesotawith
a small metal lathe, He turned a small lens
cell Imounted on the particle board to hold
the 3.5" clear aperture prefilter. Ifound that
my old retired Cave barlow lens fit snugly
into the front 1.25" tube and was located in
sucha position that with the 3.5" aperture a
firatio of £/31 resulted and the focus was
about the same as with justan eyepiece 50
the back focus problem evaporated! Later
experiments have raised this to {/45 for
improved performance. This did add the
need for 1" of back focus but since my
telescopeis setupforphotography thatwas
already built in.

By noon the day after the filter arrived
itwasready forfirstlight. The skywas even
clear! Would it work? I with a pounding
heart Ilooked in the eyvepiece. Well, there
was a very red sun but it stll looked like a
standard solar filter only red . But the T-
Scanner comes with a knob. Youturn the
knob tomove the H-Alphapassband across
the sun’s disk. SoIproceeded to turn the
knob. Nothing seemed to be happening
when suddenly a large bright prominence
popped into view where nothing had been
seenbefore! Itwas working! Bymovingthe
knob I could isolate on the part of the
prominence moving towards me or on the
part moving away or on all of it at once. It

was moving so rapidly I was seeing dopler
shift!

I continued to tum the knob and the
prominence vanished as the passband
moved onto the disk itself. A very dark
filament came into view. A filamentis a
prominence seen against the surface of the
sun. The filter scanned across a small sun-
spot. It vanished! I was now seeing the
chromosphere above the spot itself, Bright
and dark markings appeared around where
the spot had been and looked much like iron
filings in a magnetic field. They are bright
hydrogen spicules rising through dark fall-
ing chr omospheric gas. They seemto react
to the sun’s magnetic field so the analogy
isn't very far off.

I have since learned that surface detail
varies greatly with seeing conditions. Spic-
ules are smaller than the granulation seenin
the photosphere andtherefore reguire even
better seeing conditions. When the seeing
is good you can see nearly the same amount
of detail Isaw onHaleakala butwithreduced
contrast. The constantly changing magnetic
fields you see under good seeing can be
spectacular. They move like some huge
magnet is being moved under a paper cov-
ered with powdered iron. Youcanseethe
motionitis sorapidat imes, especially when
aflare erupts. Ihave seen onelarge flare and
one small something that could have been
one.

When seeing is good you can See Very
fine detailin the prominences. While promi-
nences are seen against a dark sky they have
high contrast and are easy to see, seeing
surface detail takesa bit of training of the eye

Prairie Astronomer
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continued from page 8§
due to the contrast, Afteranhour or sa you

will be amazed by the greatincrease in detail
you see as they eye becomes tuned to the
contrast. Even now whenIfirstlook in the
eyepiece I don't see nearly the detail on the
surface I see afew seconds later as the eye
and brain process t he image.

One of the most interesting surface
features I have seen several times is what [
call a smokestack. A small dark spot will
suddenly appear. Afterafew minutes finely
textured smoke will drift out of the spotand
appeartoblowawayinthe wind. Tuningthe
filter soitis slightly blue shifted from the BH-
Alphalineyou seethe spotturnfromdarkto
bright. Tuneit slightly red shiftedandit gets
very very dark. Apparently it is some type
of eruptive prominence beingbommn. Itlooks
just like an overhead view of a smokestack!

One day I found a huge arch promi-
nencemuchlike the one shownonone ofthe
postcards displaved on the wall in Hyde
Observatory. Itwasveryactuveasyoucould
see material falling rapidly toward the sunin
it. By looking a few minutes later it had
changed considerably but still was in the
same place. After an hour or 50 of this, it
lifted up and away over a 45 minute period.
Itcouldbe seenuntilit gotabout.5 solarradii
from the edge and it vanished exceptfor a
long thin twisting prominenc e that looked
like a rope type tornado. The spectacular
show was over.

While I can't promise you'll see sucha
show, all members are welcome to stop by
and take apeek. Since Iworkathome Iam
here more often than not. Just give a callto
besurelamhere. Onceyouhavereallyseen

-the sun you will want a filter for yourseli.

Dave Knisely has and is already going
through the same torture I did after seeing
the sun atop Haleakala for the first time!

Telescope Making
and YOU!

Here's the December insaliment
of Stave Dadson's articles on the
art of telescope making. It was
downloaded with the author’s per-
mission from Compuserve. [Ed.]

WHY MAKE A TELESCOPE?

Don't the big manufacturers with the big machines
have everything going for them? Aren’t there
enough telescopes on the market ready made?
How can I measure up to the professionals?

Ill get into some answers to these questionsina
moment, but first [ want to explain some terms.
(Experienced telescope makers piease be patient
with mel)

PARABOLOGID:

Telescope mirrors (except possibly very long-focus
ones) will not focus light accurately enough if the
concave curve is circular in cross-secton (spheri-
cal). Instead the cross-section must be in the shape
of a different curve — the parabola. The parabolic
satellite dishes are a more exaggerated embodi-
ment of the same idea. The “OID” in paraboloid
refers to the rotation of a parabola about its central
axis to create the parabolic cross-section across
everv diameter. A paraboloid is said to be the
“surface of revolution” of a parabola

Prairie Astronomer
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continued from page 9

CCORRECTION:

A paraboloidis usuallymade by generating a spheri-
cal curve first {a “circloid”) and then polishing out
the centre to a greater depth to create the par-
aholoid. Butthe changeisnotreally black and white.
If the deepening 15 97% to 103% (rather arbirary
figures 1 admit) of the amount required to go from
spherical to perfect text-book paraboloid the mirror
will probably be called fully corrected. At 90% it
would be called UNDERcorrected, and at 110% it
wiould be OVERcorrected.

PITCH-LAPF:

Afunny sort of “laver cake” consisting {usually) of a
glass disc with reddish trown “icing” of pine pitch
mixed with bee’s wax. A more serious treatment
willbe coming upinanother article. I've never eaten
one of these cakes but [ have coockedsomeupona
camp stove!

FIGURING:
"he process of adjustng the shape of a telescope
rror after itis polished with rouge or cerium oxide
. apitch-lap. This process looks like more polish-
ig but the path of the mirror (the strokes) on the
pitch-lap and the shape of the lap itself are varied by
experience to achieve the desired result

Now, back to the reasons for telescope-making.
Central to this discussion is the amazing precision
that the ordinary human hand can achieve when set
to work in coordination with the eve, simple materi-

-,and straightforward time honoured procedures.

(factthe highestquality optics todayare stillatleast
finished by handif nothand-workedall the way. On
the mechanical side a well-thought out carefully
hand-built {with simple tools) mounting fora setof
telescope optics will frequently result in a steadier
maore serviceable instrument than a commercially
built one, andata fraction of the cost. Butthe bottom
line is that there is no greater view than discovering
fascinating detailsin celestial vistas withatelescope
you have built yourself!

The thrilkof making your own mirror or lens comes
long before vouzoomin on the skywonders withit
Studving vour optical surfaces with simple testing
equipment {for example a lamp, a pin-hole, and a
razor blade) will reveal deviations on the order of &
millionth of an inch that vou can correct while figur-
ing. The searchfor amore andmore accurate result
is something like a chess game in which vou getto
knowethe tendencies of vour glass betterand better.
Before long vou can achieve equal or better preci-
sion than commercial laboratories.

Withrnirrors the pay-offis in skills gainedrather than
financial savings. Finished mirrors, except in large
sizes, are not much more expensive than the mate-
rials youuse to make one. If youare anxious tolack
through vour telescope there is nothing wrong with
buying amirror. Lenses {refractor objectives)area
different story.- Here the savings can be big.

By making a telescope (or even just parts of a
telescope system) youcanexpect, with careful plan-
ning and coordination of your needs, to end up with
a finished product which is much more “user-
friendly” to vyour own circumstances.  Not
everybody's needs can be reduced to brand names!
Besides, a number of innovations which are doing
very well commercially first appeared on amateur-
made telescopes.

PLANETARY TELESCOPES - TERENC
T

DICKINESOHN AT STARFERT

StarFest, the brainstorm of Andreas and Bonnie
Gada of the North York Astronomical As5sociation,
is Ontario’s summer get-together for astronomical
idea-sharing and dark-sky cbserving. The fifth
StarFest was held in mid-August 1986 at a camp-
ground 150 miles north-west of Toronto. It topped
previous vears in terms of attendance and tele-
scopes, and variety of talks and activities. Partici-
pants came from as faras Ohio and New York state.
The focus of interest on “observing hill” was a
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continued from page 10

cluster of three Roland Christen {Astrophysics)
apochromaticrefractors. Afirstfor the astronomical
world wasan on-line conference linking StarFestto
the Space Forum here on CompuServe (pre-As-
tronomy Forum days) and to the Astronomical
League conventon in Baltimore. Astronomers
from all over North Americawere thus able to share
in the Starfest experience.

The twilight-talk on Saturdav evening was given by
noted astronomical author and dedicated observer
Terence Dickinson. Terry putrecent trends in tele-
scope design and thelr impact on observing trends
into focus froma new and fascinating perspective. |
will attempt toc provide you with the gist of his
important address in a condensed form, occasion-
ally using Terry’'s own words in quotation marks.

REVOLUTION, EVOLUTION AND MYTHOL-
OGY IN VISUAL ASTRONOMY

“The title of my talk includes the word mythology.”
I'm wondering if some well-known statements
about observing are notin fact myths. For example,
“I'mwondering if the 7mm exit pupilisn’t verging on
mythology. Do we see the most star-light and the
faintest objects?” I've been experimenting and
“with 10X50 binoculars (giving a Smm exit pupil) I
invariably see more than with 7X50°s. The 7mm exit
pupilfunctions onlyunder EXCEEDINGLY DARK
skies. Make the comparison vourself and vou will
probablyfind that “the Smm exitpupil showsmorein
EVErY Circumstance”.

“Onething thathas graspedme foralong time inthe
same way as observing a cluster or watching the
arch of the milky wayacrossthe skvis observing the
changing surface features of the planets. [Here
Terry showed a slide of a drawing of Jupiter with
details in the belts and the shadow of Ganymede on
the disc made 20 years before with a 37 Unitron
refractor.] Itis possible with a smallrefractor to see
a great deal of detail on the planets.

Another bit of mythology ready for the scrap heapis
the opinion that the planets are notwarth watching
because the spacecraft have been there taking all
sorts of photos. Itis a totally dumb and fallacious
statement, andisjustanexcuse usedby people whao
justlook at the planetsbutdon’t really observe them.
But there is a reason for this that has to do with
trends in telescopes. -

A tvpical repertoire of telescopes at a mid-sixties
starpartvincludedacouple of 3" refractors, ang-inch
home-made cassegrain, and a lot of newtonians,
with the single 10-inch considered a monster.

Allthat changedin 1970 when Tom Johnsonbrought
the first orange-tubed scope to Stellafane “and
everyone looked atitand said no way, you can'thave
it on a fork etc. You should have heard it!” Now,
excluding cheap department-store scopes, sales of
Schmidt-Cassegrain telescopes (SCT's) equal the
sales of all other commercial scopes combined! This
i5 a uniquely appropriate design for an all-purpose
telescope, “but one thing it isno goodforis looking
atplanets, andthisis provenbythe factthat planetary
ohservation in terms of the type of drawing that |
showed before has just DISAPPEARED in North
America. This type of telescope is virtually never
used for that pursuit. And neither is this: this s the
second revolution of the past 30 years or so, the
Dobsonianrevolution of the 1970°s, another tremen-
dous advance which allows large apertures on con-
venientmounts” to be transportedto dark sites. But,
especially at shorter focal ratios such as {/4.5, this
telescope also is no good for planets, because of
what it does to the Alry disc. In a perfect, unob-
structed systemB83% ofthelightfroma star goesinto
the airy disc, or central part of the star's image. The
other 17% of the light zoes into the diffraction rings
around the disc. “Any obstruction pushes down the
disc intensity by putting more light into the rings.”

PLANETARY TELESCOPES PART II - Ter-
ence Dickinson at StarFest

Prairie Astronomer
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continued from page 11

&m be thuugnf of laxge number of poimf- m’
pixels, each one be xm imaged as a dist
The discs to some extent, andf 16 rmg
ouerlap in the image, limiting the fin

esclved detall and washing-out the r:ontxast Keep-
mg the greatest possible portion of the light concern-
trated in the airy discs is the basic strategy here, but
the large central obstruction of fast Newtonians and
Schrmidt-Cassegrain Telescopes (8CT's) “push”
light out from the airy discs causing it o mMIXw] ithlight
from other areas and creating a general smear oI
haze.

5 e pcm Th

The popularity of these telescopes, greatastheyare
for general observing, “is the reason, I think, whw
planetary observing has come to an end other thar
just a peek-a-boo here and there”.

Another myth is the over-use of surface accuracy
figures such as 1/10th wave optics or 1/z0th wave
etc.. instead of the more realistic OPTICAL PATH
DIFFERENCE (OFD) figure of atotal system. This
figure-of-merit specifies the amount of distortion in
the wavefront of light from a star after it has passed
through the entire scope and out the eyepiece. This
final wavefront should be flat since the rays leaving
awell-focussed scope from a single star should be
parallel, but itis found to be rumpled-up to a certan
degree. Manufacturers rarely state this overall
performance, and even when stating the surface
accuracy of the objective they rarely give the Peak-
to-Valley measure, which is the important one.

OF THE SURFACE
oN “TL "“'uestax
ma" achieve al/

The systern OPD is the SUM
FIGURES OF ALL COMP!

Maksutovorane _:-:Jeﬂem refracto
16th wave OPD, but that mean E 1€ individual sur-
faceshave tobe 3dthtn 1/A0th wave. At this level
of accuracy, the systermn operates aT whatwe cancall
“100% contrast efficiency”, which “I define as the
maximum ability to discriminate tones”. If thereis
scattered light from an OPD greater than 1/16th
wave or from a central obstruction spreading light
out of the airy discs you are not getting that perfect

contr st situation

& 1/16th wave OPD refractor (zero central obstruc-
tion} gives 100% contrast efficiency if“.-m,l if there is
effectively no chromatic aberration. A long -focus
Newtonian reflector with a small mata*m {15%
ohstruction) gives 76% CE. A short-focus Newto-
nian or a superk SCT with 1/16th wave OPD gives
£2% CE. But in the real world a typical 8CT is 1/4
wave overall and gives 20% contrast efficiency.

In a typical reflecting system the components mav
be 1/ 10th wave. But the primary mirror adds its
errors to the wavefronts TWICE and youalso have
to add in the errors of the corrector, the secondary
mirror, and the star - diagonal {0 get atotalof a
quarter or even a third of a wave. & If ‘16th wave
OPD 8CTwould have to have each elementas gocd
as 1/40thwave, aprecision levelfound v:untnr- mcn} et
only in Questars. The requirement fora = CE
Newtonian would be similar, though tnere: is one
less surface. These systems give bright but spread-
out images and the OPD is never specified

We can now compare telescopes on the basis of
CONTRAST EFFECTIVE APERTURE. What
apertures are needed in different systems under
ideal atmospheric conditions to equal the perform-
ance of a 4-inch 1/16th wave apochromatic refractor,
which lacks achromatic aberration and gives 100%
contrast efficiency? A conventionallong-focus ach-
romatic refractor of very high quality wouldneed to
have ar.lv a fraction of an inch greater aperture, but
the best of planetary Newtonian tEIESuﬂ“F"’ would
have to have a full inch larger aperture. A Questar-
quality comnpound scope wiould have to have a 5.6
inch aperture to equal the 100% f”E of the 4-inch
apochromat, and the Y'}JIC&. SCT would need an
aperture of 9.4 inches! A qhort-fm*uc reflector of
ahout 7 inches aperture could have a 4-inch contrast
effective aperture.

[Terrence will continue next month with
part IT of his presentation.. Ed.]
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Notes From The
2ng VP

by Ron Debus ‘*

At ourNovember meeting, Ibrought
literature on club T-shirts, jackets, and
regular shirts, Qurpresident askedifIcould
get some samples so ourmembers could get
alookatwhatwe'rebuying. Ispoke with Jim
and Dave Dier who own a sporting goods
business, and they gave me permissionto
bringthe samplesto the December meeting.
Idon’tthink we will have any problems with
the quality.

Thereis achance thatthere wilibe a
price change after January 15, 1988, but not
any thing major. Size will be an important
factor, since the chance of returning the
items is small. I hope the PAC members
don'timpeach the club officersfor spending
their money!!

Also, atthe November star party (at
the Atlas Site), we had anumber of guests,
afew scoutsandsomekidsfromthe Lincoln
HighSchool Astronomy Club. Forthose of
us who had our scopes there to accommeo-
date these people, we gave them a terrific
show. Ispoke withthe president ofthehigh
school club, and he said the kids didn't
realize there was so much to see! Seeyou
all at the December meeting... Let'shave a
good turn out!

F.S. Thanks you for listening.

Galileo Goes On...

from Scinec News Magazine

The December 12?"1i:': 1e of Science News
reports that the Galileo mission to Jupiter has been
set to begin with the October 1‘41.—* }aunclm,: of the
shuttle Discovery. To avoid damage to the shuttie,
the orbiter/probe will notbe launched with the high-
energy Centaur rocket, as was ;,mmc& ?‘uf with a
fn‘zax;en:axm_“crazfaluﬂ*r:n-ﬂcr chwill _I‘E'*"xp
gravitational fields of ":mf and Earth. Using this
approach, the mission will increase in length tmm
the plmned 16 months to about & year 5.

Galilec will fly once around Venus, and
twice around Earth once it is launched from the
Discovery [See diagram below]. NASA scientists
hope that this longer re-vamped mission will allow
them to gather more information, including inner-
planet data, asteroid data, info on the moon’s dark
side, as wellas a wealth of information from Jupiter.
The craft will orbit Jupiter 10 times (in 22 months)
and take pictures thm will have 20 to 100 tImEJ
better resclution than those taken by Vovager 2
1979, It will also deplova prabw which will eanr
Jupiter’s i‘:mosph::re and rclu 73 mmut s worth of
information back to the orbiter before being de-
stroyed.

Once Galiled’s instruments wear out and
stop functioning, it will remain permanently in orbit
around the planet.

NASA

DEC7, 1986
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At The Last Meeting
by Elten Owen

Del Motycka, the newly elected club President, called the meeting to order at 7:32:05. There were 22
members presentand dguests prr:ferr Del mentioned his pleasure at being nominated and elected to his
position, and Expres sed excitement for the activities in the year to COme.

Ellen Owen presented a very brief Secretary’s report, consisting of a re-cap of the election results
from the October meeting, and the previcus meeting minutes. She also expressed her gratitude for her
nominationand election, andislooking forwardto the chance to help outinanyways she can. {Andshe does
thank you alll}

Norma Coufal presented her end-of-the-year Treasurer’s report. She u“r‘\-
nothing unusual toreport, and explained some of the costitemns listed inthe report. Cas
routine except for the money Lued orthe Atlas Site, surveving, and excavation. Itwas .e
newsletteris donated E'qu"‘lUbd.;D}‘ n Lortz {Thank you,J Johnil). Lee Thomas rerinde: the ciu b that there

vas still a balance in the savings account of about £2000.00. &fter some brief questﬁns for clarification,
David Knisely moved, and it was seconded, that the rep.«rt be a“cep*ed Mation carried.

There were severalitems onthe agendafor Cld Business. RonVeys presentedthe new“Wonders
Of The Universe” calendars, which cost $7.95 retail (with a minimum order of 25), $4.00 if ordered earlier,
and $5.00 i ordered fromnow on. Ten of the calendars were pre-orders ata non-returnable rate; the rest
areatreturnablerate. Dan Neville pre;emedthc Observer Handbooks. Danhaslists of memberswhohave
ordered the Calendars and Handbooks. Some members have not paid for their orders yet, and should see
Dan about this.

Norma Coufal presented checks to Del Motycka and herself for work at the Atlas Site (seeding].

Earl Moser donated a door prize, aroll of Fuji film which he wonas a door prize at the Mid-States
Convention.

Dave Knisely thanked all participants in the most recent star party. There were gbout 25 In
attendance. The next star party will be held at the Atlas Site onthe evening of Friday, December 18. Please
come!

Guests at the meeting were mtraduced two of whom have now joined the clubl]. They were
Robert Wanser, from the new Lincoln High 8cho ol Astronomy Club; Ruth Ann Erve, from Arkansas: Mel
Thornton, who has a new telescope; Fhil F‘u chetti, a new/old member who is now back in Lincoln.
Welcome to the new members!

Under New Business there were severaltopics for discussion. Del Explainedthat the access shaft
has been dernolished, and thathe has checked witha probe for solidity. Itappears to be soli id, althoughnot
all of the dirt was used up in the filling process. The ungmal contractor went bankrupt, but the new
contractor honored the agreement made with the original company. The new company prohab}'-'{r“ urred

aloss dueto the difficulty of the task, the timeand machir ieryused. The Club did withhold £100.00 fromfinal
payment (o insure the Lomplenu“ of the task in the way we wanted. 1f further settling occurs we will
probably have to repair the site ourselves. Delrecommended pamnent of the bill. Lee Thomas so moved,
the motion was seconded and carried

Ron Debus, our new Program Director (or 2nd V.F.}, thanked the club for his nomination and

election. He remarked that Comet Bradfield was spectacular a at the recent star party. He indicated that
abouta monthago he visited with Jim Diers {(a c:x'man- north of Cornhusker Highway!, who has the clv‘*
logo for T-shirts and jackets. Ron has literature and prices for the various ttems. Severalvearsago, John
Lortzchecked into the prices for golf shirts, whichwouldhave costabout £10.50. Ron said thatthere is quite
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continued from page 14
a variety of items available at fairly low cost.

12 -35 orders  T-shirts $475
12+ Haynes T-shirts 5.20
12-35 Nylon/flannel ined
Baseball Jacket 18.00
Satin/flannel jacket 26.00
Satin/quilted ined 30.00

Ron also mentioned that these items can be ordered in combination, in order to meet the order
requirements {Isr’t that clever?). [fwe order36 -71items, orany combination of items, we get anadditional
price break. Ronwillmeetwith Deland Danto figure cutapayment plan, and he will try to provide a sample
for us to examine at the January meeting. Fonveys stated that Jim Diers will put the design on a shirt or
jacket that voualready own, butit does cost £5.00 for the set-up. Dave Knisely suggested thatwe wait unti
January; he believes that more shirts and jackets will sell when we all have recovered from our Christmas
spending sprees. (Mavbe we better order theminJuly!) Lee Thomas has the remaining inventory of caps,
etc., and will bring them in at the next meeting. Twelve members indicated that they were interested in
purchasing a shirt or jacket. It would take about 4 -6 weeks for the delivery of the goods. The club thanks
Ron for his investigation!

Dave Knisely reminded the club members that the next star party will be held Friday, December
18, at the Atlas Site.

Rick Johnson spoke briefly about the up-coming December meeting and requested a change of
meeting date ta accommodate a former member whowill presenta programfor the meeting. Larry Steppe
will be inthe area. Heis a past president of the club, and now works for the National Observatory at Kitt
Peak. He is currently designing the 10m telescope at Mauna Kea, 24" telescopes, and he has some
interesting tales to tell Alternate dates were discussed Donn Baker moved, it was seconded, that the
meeting be moved to Monday, December 28, 1987 at 7:30 p.m. The motion carried. Ellen Owen was
instructed to inform John Lortz of the change so that the newsletter could carry the information.

Del Motycka suggested that the club select a site manager for the Atlas Site. There would be (of
course) noremuneration for thejob other than afree key. The requirements of the job would beto oversee
the site and organize clean-ups, etc. Dave Kniselv requested some clarification on the structure and the
responsinility of the job. The site manager would notbe in charge of paying taxes or anything of that nature.
The job would be more in the line of helping to take care of the site, and perhaps sealing the access shaft
with concrete, creatng a windbreak using cedar seedlings alreadv on the site, clean-ups, mowing and
spraving weeds (witha crew to help, of course). Del offered a brushmower, butit will needa new maotor-
yourmizht be on the lookout for one thatwill fit(see Delj. Dave Knisely questonedwhether thepost would
be elective or appointive in nature. Lee Thomas stated that we could not elect a site manager under our
current by-laws, but that the club could elect a manager, and that name could be presented to the boardas
a recommendation for the position. The general feeling of the group was that a site manager would be a
goodidea, and this topicwill be pursued at a later meeting. A notice will be placed in the nextnewsletier.

The prograrm featured “Earl’s Best,” by Earl Moser, with Dave Knisely assisting. Itincluded all
types of celestial sights taken over a period of more than 20 years. (Itwas funtving toidentify the object,
event, or constellation shown.) Earl casually mentioned that these were “Splendors of the Sky,” shich
seemed an appropriate title. Thank vou Earl!

The meeting was adjourned and refreshments were served
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Some Thoughts From the Editor....

Ijust wanted to thank all of this month’s contributors to the newsletter. You may
have noticed that this month's letter is a bit longer than usual (4 pages longer, actually).
Well, 'mnot trying to spoil you or anything, but whenever I've got lots of things to put in,
why not expand a bit. I normally plan that the newsletter will be from 8§ to 16 pages,
depending upon what I can find, and also on how much time I have to putittogether. 5o,
you can expect at least an eight page letter each month. >

Oh, and there's some good news. I've recenty been employed by a software
developing firm here in Omaha as a database designer/programmer. What this means to
me is more evenings free and weekends free to be an astronomy person. What it means
to you is that your newsletter may soon be printed on a lasesprinter. The firm-has three
printers which I will have access to, and I plan on pnntmg Me Prairie Asmmex in
the after-hours on the laser.

Keep those great articles coming! Oh, and if vouhavesmiesuggestions;eriicisms,
etc., please let me know. This is YOUR newsletter!

John Lortz
the Proirie AStronomer. dssss.
c/o Prairie Astronomy Club, %DM 7 —- i
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