
• • 
x « I 
I 

« n ~ 




IA
A

A
 


(Y
) 

~
 

C
D

 

0

' 

.
-
-


.I' 
"'1 

..J 
<C 
z 

w
 

c:= 
::I: 

=> 
t-

O
 

\L
., 

0 

2
0

9
 W

e
s

t 
Y

a
le

 
L

o
o

p
 

Irv
in

e
, C

A
 
9

2
7

1
4

 
U

S
 A

 



I 

steering Committee: 

Michael Carroll Rick Sternba ch 
3581 Ray Street 209 West Yale Loop 
San Diego, CA 92104 Irvine, CA 92714 

Kim Poor 
PO Box 37197 
Tuscon, AZ 85704 

Membership / Secretary: 
Maralyn Vi cary 
1112 Avenue Road #302 
Toronto, ONT 
CANADA M5N2E3 

Archivist 

Lauri e Orti z 
1018 Robinson Avenue 
San Die90, CA 92103 

Press l iaison: 
Andrew Chai kin 

22 Forest Street 

Cambridge, MA 02140 


T reasure r: 
Asenath HallJ110nd 

209 West Yale Loop 

I rvi ne, CA 92714 


Vo lum e I, Number 3 
PA RA LLAX i s published quarterly by the 
Inte r national Associ ation of Astronomical 
Artists. Materi al i n this publication 
may not be rep roduced in any form without 
permission. Al l r ights are the property 
of ·the authors/artists to whom the work is 
attributed. 

SUBSCRIPTIONS TO PARALLAX ARE $10.00 
A YEAR, PAYA BL E TO IAAA. ALL ORDERS 
AND CORRESPON DENCE SHOULD BE SE,Nt TO 
THE EDITORS AT: 

209 WEST YALE LOOP 
IR VI NE , CA 92714 
USA 

©1984 1~~~9 


Don Dixon & 
R. Sternbach.PARALLAX 
e os. 

209 w. YALE LOO P 

IR VINE, CA 92714 

EDITORIAL MATTER 

Per Ardua ad Astra 

This past year has been a good one for the 

IAAA. In 1984 we formally organized, had our first 

election, mounted a successful travelling 

exhibition, participated in an art auction, and 

generally advanced the cause of astronomical art. 

The IAAA has been mentioned in several magazine and 

newspaper articles and has begun to serve as a 

useful liaison between the general public 

(including publishers and advertisers) and the 

astronomical art community. We are on the verge of 

becoming respectable. 


The IAAA is still very much a fledgling 

organization, however. We have yet to develop an 

official charter and outline some long-term goals. 

As Ron Miller observed in an early issue of 

PARALLAX, astronomical art is still widely regarded 

as merely a specialized field of illustration and 

at best an impoverished distant cousin of True Art 

(whatever that might be). One reason for founding 

the IAAA was to change that image. The exchange of 

knowledge and opinion in PARALLAX contributes 

towards this end by enriching our own small 

subculture; we learn from one another and are 

inspired by the achievements of our fellow artists. 

The sense of corrununity that has arisen from the 

Hawaii and Death Valley workshops has done much to 

ease the creative lonliness of our craft; we now 

have people we can talk to who understand, who have 

"been there". Contrary to popular belief, a happy 
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artist is a better artist, and we seem to be having 

more fun since the lAAA was formed. It is not 

impossible that the inspiring quantum leaps in the 

abilities of many relatively new astronomical 

artists is due in some measure to the sharing of 

ideas within our profession, and so we all prosper. 


So, what's next? In the next year or two we 

may send a travelling show to Japan, a country that 

is ripe for a "western invasion" of astronomical 

artists. Japan represents a publishing market that 

we have barely touched. The advertising base of 

Asahi Shimbun, the major Japanese newspaper, 


-consists largely of booksellers and publishers, and 
there is a bookstore on virtually every corner in 
Tokyo. This high level of literacy and the almost 
religious appreciation for art and nature that is 
characteristic of Japanese culture have created an 
ideal audience for our work, one which will, 
perhaps, see astronomical art as something more 
than "mere illustration". Aesthetic acceptance 
abroad may be our key to cracking the fine art 
market at home. 

On this note, I would like to suggest that a 

worthy goal for the lAAA in 1985 be the mounting of 

a show in a major metropolitan gallery or art 

museum ••• perhaps one of the Smithsonian galleries 

or the New York Museum of Modern Art. Let's think 

big! ' If we begin planning now for a show in 

December, we can effectively promote the exhibition 

and produce some really high quality work. 


We learned a lot in 1984. Let's make it pay 

off in 1985. 


Don Dixon 

RII " 
O TO G,~OU/~D [HRTTER 
I just finished a three-dimensional Jupiter 

for the Vancouver Planetarium -- Southam 
Observatory and was curious if anyone else has 
painted 3D models of the planets (or knew of any) 

that have used the new "encounter" images. Size, 
material problems, even price would be interesting. 
The Jupiter I worked on was airbrushed acrylics 
(cartoon colors) on a heat-formed 1/4" plexi 
sphere, 48" diameter. The Galilean moons were 10" 
diameter each. 

Although I was paid $5000.00 (Canadian is only 
80% value of US money), this was all eaten up in my 
expenses. I was working and staying in Vancouver 
and not in my studio in northern B.C. It's a good 
thing I loved doing it. 

I did hear of an artist in Michigan who has 
made hand-held size 3D planets and moons. Does 
anyone know who he is? 

Wouldn't it be great to produce the entire 
solar system at a large scale? Or has it already 
been done? 

Again, let me extend an invitation to have a 
workshop up here. I've got tons of camping (and 
indoor) space and guest artist facilities. The 
scenery is spectacular and there's even a paved 
airstrip. 

Best regards, 

Carl Chaplin 


[Editors' Reply: During the production of 
COSMOS, a number of space artists built planetary 
miniatures for the film and video special effects. 
These artists included chief artist Jon Lomberg, 
assistant art director Rick Sternbach, John 
Allison, Adolf Schaller, Don Davis, Anne and Ernie 
Norcia, and David Egge. 

More than twenty objects were depicted, 
ranging from tiny asteroids to the gas giants. The 
largest model was Saturn, with a diameter of 36" at 
the outer A ring. Most were rendered with the help 
of the latest (1978-79) maps and space probe 
imagery. In the case of Jupiter and Saturn, many 
of the best photos came down from Voyager just 
hours after key effects sequences had to be 
completed, and so some of the models were obsolete 
as the cameras rolled. 

We hope to put together a special article on 
the space art of COSMOS sometime in 1985. 
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The fellow you mentioned is probably Roger 
Civic. He's advertised his models in magazines 
such as Astronomy and Sky and Telescope under the 
company name RACO.] 

excerpt from Bob Eggleton: 

Thanks for the latest issue (1984:2). Ron 
Miller's article on the misleading colors of NASA 
pictures is something I've stumbled onto myself. 
Jupiter just isn't that orange-red all of the 
Voyager pix show. It looks unnatural. I tend to 
paint it (now) as a beige/raw sienna with the 
darkest area being the "red spot", which is 
actually brownish. I can tell you, it just looks a 
lot better. 

I've discovered that in the balance between 
"pretty" and "accurate", I tend to veer toward 
pretty. My planet sizes are determined by a very 
basic formula, (diameter)/(distance x 57.3), since 
I don't have a home computer nor am I about to wear 
my pencils and nerves to nubs determining something 
nine tenths of my buyers don't really worry about 
in the first placel Sorry, I bombed in mathematics 
class. 

· I'm leaving the moons of Saturn and Jupiter in 
favor of more extrasolar subjects. It's more fun 
and photographically, it's hard to be proven 
incorrect. 

Best, 

Bob Eggleton 


[Editors' Reply: To many astronomical artists, 
most of the toil as well as the reward come in the 
initial drawing stage. While one does not have to 
calculate sizes or positions of celestial objects 
accurately to ten decimal places, most of us would 
agree that that it helps to get things looking 
right. This is especially true if your client is a 
principal investigator on an important space 
project, a planetarium, or a textbook publisher. 

We will continue to provide PARALLAX 

. subscribers, those with computers and those 
without, with useful tools for preparing 
astronomical scenes. In fact, the first 
installment of THE TOOL KIT, in this issue, is one 
such source of help.] 

flEIJS BITS 

Art Auction Results 

The Planetary Society has tallied the results 
of the art auction which took place in Houston, 
Texas, on November 16, 1984. By press time, all of 
the unsold art had been shipped back and checks 
issued from sales of the art. 

Artists who participated in the event received 
a letter from Louis Friedman of the Society 
thanking them for having done so, along with an 
accounting of the sales. 

Gross sales amounted to $18,500 from lAAA 
sales, with $14,000 going to the artists and $4500 
to the Society. An additional $7500 was generated 
by the sale of a piece by Peter Max, which was 
donated outright. Friedman reports that after 
expenses, the Society's share was under $4000. 

The uneven shares resulted from 
misunderstandings over the term minimum bid. 
Friedman remarked in his letter, "I realize the 
inflated minimums were a valid attempt to increase 
income from the sale, but the artists' keeping 50% 
of the minimums means we received, in many cases, 
very little." 

Before the auction, Friedman was under the 
impression that the Society would receive 50% of 
the total sale price of a piece, regardless of its 
starting auction price. Diana Bell, the auction 
organizer in Houston, believed that many of the 
prices were high and asked some of the artists if 
they would consider lowering their minimum bids. 
If the artist would not lower the bid (the minimum 
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15 copies of the poster, and the lAAA has several July/August-- (Regular issue) Len Tyler 
hundred to use for promoting the show. The article on planetary rings, and perhaps something 
Planetary Society will be offering the poster to on comet showers. 
its membership through its magazine." .. 

Death Valley Slides Cancelled 

The slide set of Death Valley-inspired artwork 
offered in the last issue of PARALLAX has been 
withdrawn for the time being. A few artists 
represented in the set have expressed concern over 
copyright~ we are studying the possibility of 
distributing a slide set after the copyright matter 
is cleared up. 

Market Reports I 

The Planetary Society is putting out a call 
for artwork to illustrate articles appearing in the 
1985 issues of The Planetary Report. 

Charlene Anderson of the Society reports that 
they are paying $100.00 for interior color use. 
(As of press time, no cover rate had been set.) 
The pack cover is still gratis, since they feel it 
is a promotional space for the artist. 

The following is a breakdown of issues and 
topics: 

March/April-- HUmans in Space. Articles on the 
Case for Mars Conference~ the Lunar Base 
Conference~ and the Planetary Society-commissioned 
Science Applications, Inc. study of human missions 
to the Moon, Mars, and an Earth-crossing asteroid. 
(If anyone wants a copy of the study, contact the 
Society.) 

May/June-- Halley's Comet. Articles on "Why 
Study Comets?"~ the various spacecraft missions to 
Halley~ Edmund Halley and his comet~ how to see the 
comet; and, tentatively, a piece on the CRAF 
mission to Comet Kopff. 

8 

September/October-- Comparative Planetology. 
(The Society is sponsoring a conference on 
Comparative Planetology at CalTech and a symposium 
at AAAS on this topic.) Special issue with edited 
versions of some of the papers. 
Terrestrial planets and possibly the moons of the 
larger planets. 

November/December-- Open issue~ whatever 
anyone can think of will be appreciated. 

write or call: 

The Planetary Society 

110 South Euclid Avenue 

Pasadena, CA 91101 


(818) 793-5100 

Market Reports II 

From Kim Poor (in volunteer art director for 
the L-5 News mode): 

"I am soliciting slides from anyone 
interested. We pay $40 for a color cover, but I 
try to make up for the low budget with some fringe 
benefits. We give a year's free membership, which 
includes the magazine, we don't ask for any 
exclusive rights, and I can supply you with a 
generous supply of the magazine for your portfolio 
needs, as well as free copies of the calendar (in 
which we use the same cover pieces). I prefer to 
use 4x5 transparencies for reproduction, but 35mm 
slides will do for submissions. 

"The News goes out to 10,000 subscribers, many 
in aerospace, so it's good exposure." 

9 



II 
Space SIG on CompuServe 

For those of you thinking of tying your 
computer in to an information net: CompuServe has a 
space special interest group [SpaceSIG] located at 
HOM-127. It's a forum for discussion of various 
space-related topics, including NASA programs, 
space technology, space politics and science 
fiction. 

SpaceSIG features on-line conferences, where 
SIG members can converse in real-time with each 
other and special guests. The editors of PARALLAX 
will 	participate in an on-line conference in the 
near 	future. 

[For 	more info on CompuServe:(800)848-8990] 

ASTC Offers to Run OTHER WORLDS Show 

Kim Poor also reports that while on a visit to 
Washington, D.C. last sununer, "I dropped by the 
offices of ASTC - The Association of Science and 
Technology Centers, commonly called AZTEC. They 
are a non-profit umbrella group of planetaria and 
museums, and they have expressed a willingness to 
take over as curators of the Other Worlds show. 
They have a well-oiled travelling exhibition 
service, and although the lAAA wouldn't be making 
any direct money from the change, I believe the 
show would be in the best hands and would circulate 
more efficiently. ASTC says that there have been 
many requests for this type of show." 

Contingent upon the outcome of negotiations 
with ASTC, the possible target date for a takeover 
is November or December 1985. In connection with 
this offer, Other Worlds will be making a short 
return visit to The Flandrau Planetarium in Tuscon, 
Arizona to allow ASTC officials to see the artwork. 

Random Particles-

A few people who have seen the lAAA travelling 
exhibit have written to ask whether prints or 

posters of the artists' work are available. The 
letters come to the PARALLAX address; we're willing 
to answer them, but we need some information. If 
those of you who have flyers/brochures send half a 
dozen copies to ye editors, we'll pass them on; if 
those of you who want your addresses passed on will 

. 1 	 let us know, we'll make up a master list. LET US 
KNOW AS SOON AS POSSIBLE IF YOU WANT TO BE INCLUDED 
ON THE LIST. 

From Geoff Chandler comes word that Tiger 

Airbrush in Portland, Oregon, is no longer in 

business. Artistic Airbrush, however, is still 

alive and well. 


A little free gift from Carl Chaplin is 

enclosed with this issue, a whimsical bit of 

nuclear nightmare in the magic kingdom. From the 

looks of things our colleague from Canada included 

a comment on the LA Olympics as well (due to a warp 

in the space/time continuum, some of you may 

receive different, but equally strange, scenes). 


Workshops 
Iceland Workshop Being Studied 

The site most often discussed for the 1985 . 1 
lAAA workshop is Iceland, with its unique volcanic 
and glacial geology, stark landscapes, and desolate 
stretches of terrain. If costs are prohibitive, a 
return to Hawaii has been suggested as a 
contingency plan. 

I have done preliminary checking on 

transportation costs and am looking into other 

details now through agencies in Reykjavik. I would 

make a rough estimate of total workshop expense at 

perhaps not under $1200 for two weeks and perhaps 
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not over $1500. Variations in cost could affect 
maybe less if we get a good group committed. 

our itinerary. For example, do we include a major 
glacier expedition with rental of addition gear? 

Joel 	Hagen
Do we indulge in private flying for views from the 
air? Charter a boat for a trip to see Surtsey? 
And so on. We could have a fine jaunt without 
those extras, of course. Also, people near the 
east 	coast will probably find transportation 
$100-200 cheaper than west coasters. 

The best time to do the workshop will be 
September 1985. There is a price break on air 
fares then, and Iceland is then creeping well away 
from its lengthy summer days and into the season 
when the aurora borealis will be visible on crisp 
nights. The weather is not yet nasty and we'll see 
autumn colors in the low plants verging the lakes 
of the interior. 

The best deal is through Iceland Air. Flights 
depart only from New York and Chicago. All arrival 
and departure dates must be preset. Round trip 
from New York is $539. Round trip from Chicago is 
$579 (round trip Chicago-Toronto is $175). There 
is a special round trip package from San Francisco 
for $779. Each person would get to one departure 
point or another and as I understand it we could 
rendezvous on the New York departure if desired. 
The surprise in Iceland Air's system is that the 
far~ includes a ticket on to Luxembourg and back at 
no extra charge. The maximum total trip is 60 
days, maximum in Iceland 21 days, minimum stay in 
continental Europe is 7 days. 

For those wishing to go on to Europe for a 
visit, this kills two birds with one stone. Also, 
if we get 10 people on the flight we get a price 
break, 12 we get a better break, and 15 we get a 
free ticket. The airline is vague at best on this, 
so we should not count on it. 

The plan we have discussed in view of 
logistical problems is to send me over a month or 
so in advance to set everything up apd arrange our 
itinerary, rent 4-wheelers and equipment, check out 
the route and accomodations, and contact scientists 
who may be willing to Natty Bumpo for us a bit out 
there and locate a guide to some of the interior 
areas. This would cost everyone about $100 each, 

(Editor's Note: Since Joel filed this report, he 
regrets that he has had to withdraw his offer to 

~, 	 help manage the early arrangements for the 
workshop. He will try to assist those who do 
take on the job. Additional workshop news will 
appear in the 1985 Vernal Equinox issue of 
PARALLAX. ) 

WARNING 
HAZARDOUS SAND FIRE AREA 
Use extreme caution with any open fires. The peculiar 
geology of Death Valley National Monument has created a 
scenic landscape we can all enjoy. However, the same 
geological processes have concentrated many mineral salts 
and compounds in the sandy soil. In addition to the familiar 
sodium chloride and borax, certain areas contain abnormally 
saturated depOSits of highly combustible compounds such 
as potassium chlorate, sodium nitrate, and potassium 
permanganate. These substances formed during the period 
of volcanism early in the history of the region and later 
precipitated out of the vast drying lake which covered the 
valley. They are part of the colorful beauty of the monument, 
but unprotected open fires or a carelessly discarded match 
can in minutes turn a peaceful stretch of desert into a raging 
sand fire, sweeping everything before It. Don't take 
chances, this is your National Monument. Help prevent 
sand fires! 

HELP PREVENT SAND FIRES 
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MARS: 

Where Did All the Water Go? 
by Michael W. Carroll 

Ten thousand times a hundred thousand dusty 

years ago, 


Where now extends the plain of gold did once 

my river flow. 


It stroked the stones and spoke in tongues and 

splashed against my face 


'Till ages rolled, the sun shone cold on this 

unholy place. 


Jonathan Eberhardt 

("Lament for a Red Planet" 


1981) 

When Mariner IV coasted by Mars on July 15, 
1965, it sent images to the Earth of an ancient, 
dead, quiet world. It was the Mars of 3 1/2 
bil ~ion years ago: a cold place still cratered from 
the great initial bombardment. As luck would have 
it, Mariners 6 and 7 also covered this ancient 
terrain. But a different Mars was to give up its 
secrets to later visitors. Mariner 9, twin Viking 
spacecraft, and Soviet Mars 5 orbiters beheld a 
planet whose face had been sculpted by winds, 
molded by volcanism, and changed dramatically by 
water. 

A question remains: in what form did this 
water erode the Martian craters, valleys, and 
plains? At first glance it appears that rivers and 
flash floods flowed freely across the rusted world. 
But several scientists, including Dr~ Baerbel 
Lucchitta of the U.S. Geological Survey propose a 
somewhat different scenario: ice flows. 

Under present conditions on Mars, ice can 
exist in equilibrium with an atmosphere only in 
high northern and southern latitudes (~30 degrees 

polar i cL' ~.\ p
I.'a p edge~,-'c.

_~___-----:z:::::: ~-

1 

.- 

Ice Wedges, Alaska Patterned Ground, Mars 

Figure 1 

approximately). In equatorial regions, the topsoil 
is unable to retain water in any form, although 
permafrost may exist underground. But in the mists 
of ages past, conditions on Mars may have made it 
possible for water to exist not only as a liquid, 
but also as great ice sheets and glaciers. 

Looking at orbital photos of craters with 
great canyons curving around them, or apparent 
flood plains with sand bars and islands, one might 
envision a wall of water racing across a golden 
cratered plain. But the features carved across the 
face of the red planet can also be explained by the 
more gradual erosion of glaciers. Radar studies 
have shown that certain sculpted areas on Mars are 
too flat for liquid water to have flowed in the 
direction of erosion. Ice, however, could fit the 
requirements.) 

Comparisons of cold-climate features an Mars 
) 	 and Earth can be quite striking. Consider, for 

example, the extensive aprons of debris surrounding 
several of the volcanoes in Mars' Tharsis region. 
Debris has flowed along the base of Olympus Mons, 
leaving long, curving ridges. The direction of 

these ridges is not affected by mountains in the 
area. If the debris had been carried by water, 
these ridges would flow around the hills, but their 
course is undisturbed. Dr. Lucchitta believes the 
reason is that the debris was carried upon thick 
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North Polar Cap, MarsSidujokull Glacier, Iceland 

Figure 2 

sheets of ice. When the ice disappeared, these 
moraine-like features were left. Stunning 
similarities can be found among Viking images of 
these moraine formations and formations in Alaska's 
Malaspina Piedmont Glacier (see Landsat image 
#1204-20120-6 and Viking image #48B04). The scale 
is identical, adding more evidence to the 
glaciation theory. 

Other Martian features bear resemblance to 
ice-related formations on Earth. Areas have 
collapsed in ways which imply the melting of 
sub-surface permafrost. Chaotic terrain on Mars 
seems to be similar to "thaw lakes" in Alaska, 
where underground ice has retreated, leaving mesas. 
Patterned ground frost found in polar regions of 
Mars echo smaller counterparts on the Earth: 
ice-wedge polygons (Fig. 1). 

In Iceland, features known as table mountains 
occur where volcanoes have erupted under ice flows. 
Circular mesas with central pits which resemble 
table mountains exist in Utopia Planitia. 

Perhaps the most direct analogues of 
terrestrial ice formations can be seen at Mars' 
poles, where ice still exists in relative 

Typical Terrestrial Mesa Martian Mesa with Domed 
Debris Slope 

Figure 3 

abundance. Along the swirling edges of the 
northern polar cap, stunning layered terrain winds 
across the faces of valley walls. This striped 
terrain seems to be made up of alternating layers 
of ice and dust. Similar terrain is found in 
Iceland at the edges of the Sidujokull Glacier, 
where layers of ice are sandwiched within layers of 
tephra (volcanic ash). Although the scales are 
somewhat different, these linear regions are 
hauntingly alike (Fig. 2). 

According to Steve Squyres of the NASA/Ames 
Research Center, there is evidence that ground iC,e 
exists on Mars even now. Slopes of debris at the 
base of cliffs and mesas should be flat or concave. 
In several areas these piles of debris are convex, 
forming lobes. Even if the soil had accumulated 
while it was laden with ice, and the ice had 
evaporated, the slope would have lost its form. 
This is not the case. Squyres points to these 
lobate slopes as evidence that the Martian soil 
actually contains frozen water near the surface 
(Fig. 3). 

For astronomical artists attempting to create 
accurate renditions of other worlds it is often 
helpful to know why things look as they do and how 
they got that way. Studies done by scientists such 
as Drs. Lucchitta and Squyres underscore the value 
of examining areas of Earth which are analogous to 
areas on other planets. It is also important to 
note that the 1985 IAAA workshop is tentatively 
planned to take place in Iceland, where many Mars 
analogues exist. 
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-h'E ILCL'DO ~oD RR-/S/, "L_,e. /1" ,,/_/ 
In the last issue we looked at a simple BASIC 

program designed to calculate the visual size of a 
spherical object in degrees as seen from a 
particular distance. This time we're going to do 
the reverse, and calculate where in space you hav~ 
to be to see an object at a certain visual size. 

The geometric relationships are displayed in 
the following diagram: 

R 

I 
L 

C Center of Object 
L Limb of Object 
0 Observer 

HV 
s,rt,~ 

2

o 
Ct-. R 

;:... -~-
~c. cI. 

VA total Visual Angle 
HV Half Visual Angle 

Lt - '(R-)i" :::;S",, (Z 

R Radius of Object 
00 Observer ~istance to be found c(-:-2SJ.oo.-'~) 

~ cJ.)()L 

The solution to the problem is fairly simple. 
The sine of angle HV equals the opposite side of 

the triangle over the hypotenuse, or the radius of 
the object over the desired observer distance: 

R R 
sinHV=--- or 00=----

00 sinHV 


The program: 

10 INPUT"OBJECT RAOIUS"iR 
20 INPUT"VISUAL ANGLE"~VA 
25 IFVA>180THEN PRINT"YOU ARE INSIDE THE 

OBJECT 1":GOT020 
30 HV=.5*VA 
40 OO=R/SIN(HV) 
50 PRINT"OBSERVER OISTANCE="~OO 

This program works without modification for 
computers set to work in degrees. If your computer 
works in radians, convert the angle to radians by 
changing line 40: 

4000=R/SIN(HV*.0175) 

Remember, this program calculates the distance 
to the object's center. If you want to know the 
distance to the planet's surface, subtract R from 
00. 

We welcome programs written in BASIC or 6502 
machine code. The PARALLAX editors currently use 
the Commodore 64 and Atari 800XL; we try to write 
generic BASIC programs for this column. That 
doesn't mean that we discourage system-specific 
programs--to the contrary. If you have a program 
that might be useful to Apple, IBM PC or other 
micro users, by all means send it in. 
You should submit the following documentation: 

* Type of computer supported 
* Program language 
* Printed listing 
* Instructions for use 

If the program is longer than twenty lines, 
please submit a clean hard copy of the program. If 
you use one of our systems, you should submit your 
program on a 5 1/4" floppy diskette or tape 
cassette for either the Commodore or Atari. (These 
will be returned.) 
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The Tool Kit 

conducted by Don Dixon 

The Law of Cosines 

Suppose that you are painting a wide-angle 
view of Jupiter from Europa's surface, and want to 
depict 10 near the edge of the frame. How big will 
10 appear? 

The real question is: how far is 10 from 
Europa in a particular orbital configuration? Once 
this distance is known, you can calculate Io's 
angular size. You could simply draw a polar view 
of the situation to scale and measure the line 
between 10 and Europa, but this method is tedious 
and offers limited accuracy. A more convenient 
method for determining the unknown side of a 
triangle of any shape is provided by a simple 
trigonometric relation called the Law of Cosines. 

Suppose that point C in the accompanying 
diagram represents the center of Jupiter. B 
represents Europa, and A marks the current position 
of 10. The following relations hold true: 

222
1 ) a =b +c -2bc cosA 

222
2) b =a +c -2ac cosB 

222
3) c =a +b -2ab cosC 

If the field of view (in the painting) is 60 
degrees, and you want 10 to be just inside the 
right edge of the frame, then angle B will be (for 
simplicity) 30 degrees. You know that side a (the 
semimajor axis of Europa's orbit) is 671,030 
kilometers and that side b (Io's semimajor axis) is 
421,700 kilometers. To find side c, use equation 
3. Substituting••• 

c= ~~71,030)2+(421,700)2_(2*671,030*421,700*0.87) 
My HP-41 calculator says that c=368,427 

kilometers. Knowing that Io's radius is 1,819 

c· ~ 
J~ 

Bk Y !I
U I ::7 C I 1/ 

5=Y-'1Y , }J~~:/~ 
..-::;.--- ~ l' C! 

~ 

~ 

km., its angular size can be calculated by s~~)..; f 
using our old friend ••• 

-{ J77 fL 
Angle=2*arc sin*(RadiusjDistance) 

Jl,... rJ'1·" 
Substituting ••• .J.-> ~ 

Angle=2*arc sin*(1,819j368,427) 
~~) ~ 'i-

This calculation shows that 10 will o(~JS;.I(t) 
subtend an arc 
from Europa in 
compares to an 

of 0.57 degrees when viewed 
this configuration. This 
apparent diameter of 0.84 

,l.. 

~~ ",;j.J
~J.<...J 

degrees 
disk. 

when 10 is in transit of Jupiter's 
1Z ~ r{(~) 

Note that when 10 is 30 degrees off 
center frame but on the far side of its orbit, 
point A should be taken as Jupiter's center 

.: •rI. .. 11
~-OL 

and C will then mark the location of 10. In 
this case the unknown side is a, so equation 1 
applies. 

o-J~ 
rJl ~ J-;y 
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Techniques in Astronomical Art 

The Terminator 

No, this is not about the Arnold 
Schwarzenegger movie. The dictionary defines 
terminator as "the line dividing the illuminated 
and dark parts of the moon or a planet." Unless 
you always paint planets in a full or new phase, 
you will have to deal with the terminator. 

Consider the case of a spherical planet 
orbiting a single star (don't worry, we will look 
at things like oblate spheroids, asymmetrical 
moons, and multiple star systems in later 
discussions). Parallel light rays will illuminate 
one half of the sphere and the division between 
light and dark will describe a circle whose center 
is the same as that of the sphere - 
straightforward geometry. If you the observer are 
in the plane of the circle, the terminator will 
appear as a straight line. If you look along the 
middle light ray, the terminator will be circular 
and essentially invisible, as this is full phase 
(Fig. 1). But if you are located anywhere else, 
the shape of the terminator will always be a circle 
in perspective and should be painted as such. 
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TERMINATOR 

Figure 1 


For most situations, a circle in perspective 
can be generated with a plastic ellipse template. 
These come in different sizes, in 5° increments 
from 5° to 85°, and can be bought at most drafting 
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Figure 2 

supply stores. While there are other methods for 
drawing the exact ellipse for a particular observer 
location, the template will do for now. 

The endpoints of the major axis of the ellipse 
should touch the endpoints of the planet's diameter 
(Fig. 2). Once the visible half of the ellipse is 
pencilled in, painting the planet's lit surface and 
night side can begin. 

The degree to which the terminator is hard or 
soft depends, of course, on surface features, 
possible presence of an atmosphere, and other 
factors. An indivi,dual artist's tools, media, and 
style will affect the final look, but the basic 
physics of the situation should still control the 
way the light falls off around the sphere • 

Figure 3 

Figure 3 shows two examples of how not to draw 
a terminator; many beginning astronomical artists 
make these mistakes. Whether the night comes 
across craters or clouds, an understanding of the 
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problem and a little practice will result in 
accurate terminators. 

Rick Sternbach 

Product Review 
OLYMPOS MICRON MP-200B 

Most of us have a love/hate relationship with 
the airbrush. The Japanese, always eager to raise 
the level of harmony around the world, have 
produced a number of new airbrushes that have done 
much to maintain the artist's precarious hold on 
sanity. In 1979 the Japanese introduced the Iwata 
line. These precision double-action guns are 
moderately priced (around $80), versatile, and 
relatively trouble-free. Not to be outdone, 
another Japanese company, Olympos, has recently 
begun marketing the Micron MP-200B. This airbrush 
looks very much like the Iwata HP-B (in fact, its 
fittings are Iwata compatible). It is finely 
machined, versatile, and costs $275. 

• One may well wonder about this dramatic price 
difference. Olympos claims that the Micron will 
replace the similarly-priced Paasche AB-- the 
so-called Rolls-Royce of airbrushes. Having vented 
significant quantities of spleen against my 
recalcitrant AB, I was intrigued, and bought the 
Micron at a discount to test it for a local art 
supply store. 

The Micron has some unique features. The 
nozzle head is shaped rather like a king's crown~ 
pie-shaped wedges are cut out of the business end. 
This allows gas to escape to the side when one is 
working very close to the board. Effectively, this 
provides the fine stream that can be obtained by 
spraying with a bare needle, but prevents the 
build-up of paint that results from working without 
a nozzle head. The Olympos also comes with a spare 
head assembly, so that when the head in use becomes 
clogged, it can be quickly replaced with one that 

has b een sooking i n Badger c l e aning solution. This 
greatly r oducoo t h o down-time due to cleaning. 
Anothe r ino votion is tha t the fine tip of the 
Olympo s is made o f platinum. Presumably, the 
non-re act ive na ture of this metal prevents the 
developme nt of any roughness due to oxidation, 
further retarding paint build-up. The fourth 
interesting feature of the Olympos is a threaded 
adjustment to control the degree of "pullback" on 
the needle. This reduces the strain on the 
artist's trigger finger when doing fine work. 

While these innovations are useful, and should 
be incorporated in other airbrushes, they don't 
justify the higher price tag. The Micron can 
almost replace the AB if one intends to spray only 
dyes or thinned ink~ with these media very fine 
lines can indeed be obtained. But the Olympos does 
not spray acrylics or gouache significantly better 
than does the Iwata "A". Further, all 
double-action airbrushes seem to degrade 
eventually~ the seal on the pressure head slowly 
erodes, and fine control of the spray becomes more 
difficult. The Paasche AB, on the other hand, is 
easily refurbishable, and can be made to perform 
"like new" for years. 

To sum up, the Olympos is a very good airbrush 
for artists who work predominantly with transparent 
media and who don't want to fuss with the 
mechanical intricacies of the AB. For these 
artists, the Olympos may be the airbrush of choice, 
since it can do everything from fine lines to wide 
washes. But those of us who spray pigments might 
be better advised to invest in a Paasche AB and a 
traditional double-action gun such as the Iwata. 

Don Dixon 
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All the Colors of Darkness 

Recently, we've received a few letters which 
contain tips and comments on achieving a deep black 
sky in an astronomical painting. Here are some 
excerpts: 

••• a word about black velvet as a painting 
surface for astro-art. Seriously, nothing 
gives you as black a background as velvet. The 
problem is getting the paint to override this 
black. By applying gesso, coat after coat 
(after coat) to the area to be painted, a good 
surface can be built up that allows the image 
to stand out from the black space "behind" it. 
The results can be startlingl 

--Carl Chaplin 

I want to pass along an excellent source 
for BLACK GESSO, as well as many other acrylic 
products. I have used the black gesso, which 
is identical in quality to the white gesso, but 
i s Mars black, and may save some of you a step. 
The address is: 

NOVA COLOR 
5894 Blackwelder St. 
Culver City, CA 90230 
(213) 870-6000 

--Kim Poor 

If anyone is having trouble making space 
look "black" enough, I have found an answer I'm 
sure others have found. Try giving your black 
a coat of blue, such as phthalocyanine or 
ultramarine. If you are using an airbrush, mix 
the blue and black together. You'll get a very 
dark, cold indigo color and it's gorgeous, 
especially when you spray on the final varnish. 

Raw b I ll ko , such as Mars and Ivory, and even 

th(' o n Color and Air Opaque, are very 

"WeI r ill" • Almost brownish sometimes, or a tacky 

g r u Y:i.sh. The blue really does the trick. 


I used to use Krylon until it screwed me 

up one time. Some colors won't dry on the 

surface of Krylon black. The result I have is 

a tacky-feeling Saturn which when touched, the 

paint can be rubbed offl It's still moist and 

unsaleable • 


--Bob Eggleton 

LOGO! 

This i s t he logo of our Membership Secretary, 
Maralyn Vicary. She notes that it is 
sel f - explanatory. Maralyn herself is 
currently in transit; she and her husband are 
moving from Toronto, ONT, Canada to San Diego, 
CA, USA. From the way she describes her 
experience with US Immigration, it may be 
easier to get a seat on the space shuttle. 
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ACROSS CLUES 

2 . CLOSE ORBIT 
3. INNER SHADOW 
5. LLNAP SURFHCE 501 L 
8. FAR ORBIT 

11. 	 PAI'1i C 
12. MARTI AI'~ VOLCANO WITHOUT TERRES 

TRIAL COUNTERPART 
1"0 DAWN LINE 
14. 	 SECOND GALL I LEAI~ 
] 7 . ';T THE LAGRANGIAN PO I NT S 
1 ~' . NEBULA NGC 68:.3 
21	 . UOLCAI~ O T ( PE SHARED B Y' MARS 

At·W HAWA II 
22 . 	 OUTERI10 ST GALL I LE AN 

(>OWN CLUE S 

1 . QUA S I STELLAR RA DIO SO URCE 
2. 3 .26 LIGHT YEAR S 
4 . FEAR 
6. I NNERMOST GALLI LEAN 
7 . LIMIT 
9 . OUTER SHADOW 

1(1. SI XTH PLANET 
12. 	 SE VEN S I STERS 
15. 	VOLCAI~O ON 10 
16. 	 NORTH MAGNETIC 
18. 	 ~.39 FOR EARTH 
20 . 	 VAN ALLEN --- 

«OTH ER WOR L D S» 
poster 
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