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Full disc drawing of Jupiter. Note 
the shading technique, limb darken-
ing, various intensity of features, 
and features of the disc. For the 
student of Jupiter; long-enduring 
oval BC is in the STB, the STrZ 
Disturbance is in the STrZ follow-
ing BC, and note the beautiful fes-
toons and bright ovals on the south 
edge of the NEB. Drawing by 
Mark S. Daniels on July 13, 1983 
at 4:10 U.T. with a 20-cm reflector 
at 191X. Seeing very good. 
Transparency fair. CM 1- 168 o, 

CMII-329°. 

Every observation (to be of value) 
must have the following data: Date 
(U.T.), Time (U.T.), Observer's 
name, Telescope(s) used (aperture 
and type), Power(s) used, Seeing on 
a scale of 0-worst to 10-best, 
Transparency on a scale of 0-worst 
to 5-best, and the central meridians 
for System I and System II for the 
time of the observation. 
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MODEST SUGGESTIONS FOR GALILEAN SATELLITE ECLIPSE PHOTOELECTRIC PHOTOMETRY 

By: John E. Westfall, A.L.P.O. Assistant Jupiter Recorder, Eclipse Timings 

General 

Now that photoelectric photometers are becoming fairly widespread, it appears 
practical to encourage their use for accurately-timed measures of the brightnesses 
of the Galilean satellites of Jupiter ·when they are entering or leaving eclipse. 
This newer method promises to be considerably more accurate than the already-useful 
visual eclipse timing program conducted by the A.L.P.O. and thus Hould allo·,.r us 
further to refine the positi.ons and orbits of these bodies. 

Our !)resent visual project concentrates on timing the "last speck" (for 
eclipse disappearance) or "first speck" (reappearance). These particular events 
are rather poorly defined for photometry; and photoelectric observers would do 
better to make a series of closely-spaced measures during the course of a 
satellite's dimming or brightening, paying particular attention to the period Hhen 
the sateJ_.).ite is half-eclipscod (i.e., 50 percent of its uneclipsed brightness). 
Because· most eclipse disappearances/ reappearances take only a feH minutes, and 
because of the need for rapid measures, the usual stellar photometry method of 
alternating betHeen the object measured and a comparison object (with frequent sky 
brightness measures as well) will probably not be practical. Instead, one should 
allow one's unit sufficient time to stabilize before the event occurs, and then 
calibrate the eclipse measures by a set of careful measures of the satellite when 
it is completely free of Jupiter's shadow. As a matter of fact, the absolute 
brightness of the satellite is not required, just the brightness during eclipse 
relative to the uneclipsed brightness. 

The follo·,.ring table should help the observer to determine when a particular 
satellite is completely outside of Jupiter's shadow. It gives the duration of 
eclipse disappearance/reappearance in minutes for different near-future 
apparitions. 

Opposition Date 

1985 1986 1987 1988 1989 1991 t1aximum 
Satellite Aug.4 Sept. 10 Oct.18 Nov.23 Dec.27 Jan.29 Range 

I (Io) 4.2 4.3 4.4 4.4 4.3 4.2 4.2-4.5 
II (Europa) 5.3 5.5 6.2 6.4 5.7 5.3 5.3-6.5 
III (Ganymede) 11.0 11.8 15.8 17.7 13.1 11.1 11.0-18.3 
IV (Callisto) 16.7 23.9 45.2 16.8 16.6-138.6 

The above values take into account both the satellite's diameters and the 
penumbral width at the appropriate distance. The extreme maximum listed for 
Callisto is for a graze at the northern or southern edge of Jupiter's shadow. 

Equipment 

Because the Galilean satellites are relatively bright (about 5th magnitude) 
telescope aperture is not a major problem; and probably a 4-inch (10-cm.) 
instrument will suffice. It is desirable, however, to employ a photometer aperture 
that is small in of arc-seconds; probably about 25 arc-seconds is a maximum, 
and smaller is preferable. This implies fairly long focal lengths; short-focus 
instruments may be used with a Barlm; Lens. In order to help minimize the problem 
of scattered light from Jupiter's bright and nearby disk, the telescope's optics 
should be of high quality and should be clean. Diffracted light is a problem as 
well so that unobstructed optics are desirable. Lacking such, catadioptric systems 
are better than those that employ spiders to hold the secondary. Because of the 
necessity of holding the satellite in the photometer aperture for an extended 
period, the mounting should be stable and the clock drive accurate. It will be 
helpful if the polar axis of the telescope is accurately oriented and if the 
mounting is rigid even in a brisk wind. However, it is not absolutely necessary 
that the readings be continuous over the duration of the event. Readings can even 
be briefly interrupted by resetting the telescope provided that each set of 
readings is accurately timed. 

Most commercially-made or home-built photometers should be adequate; the main 
consideration is that the photometer aperture be small. The choice of filter 
depends largely on the response of one's PMT (Photomultiplier Tube), although there 
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is a preference for V or R in order to reduce scattered light; but even "clear" 
readings are useful. One difficulty, when compared with variable star photometry, 
is the high time precision needed; 1-second accuracy is minimal, and 0.5 or even 
0.2-second accuracy is preferable. The most common way to achieve this is by use 
of WWV shortwave time signals; the problem is tying them in with the photometer 
readings. There are at least three methods, in increasing order of sophistication: 
(i) If you read an ammeter dial, call off the readings into a tape recorder 
microphone with the WWV signals in the background. (ii) If you employ a stripchart 
recorder, input the WWV signals into the recorder so as to draw ticks for the 1-
second "beeps." (iii) Using an analog-digital card, input the photometer output 
into a microcomputer that is equipped with a calendar/ clock card, pairing each 
reading a time. 

General Procedure 

1. It is unnecessary (and even undesirable, due to the time involved) to employ a 
"comparison star". Instead, the observer should carefully make a set of readings 
of the uneclipsed satellite so that the eclipse readings can later be converted to 
their ratios to the uneclipsed brightness. Because the duration of disappearance/ 
reappearance is usually only a few minutes, differential atmospheric extinction 
will usually be negligible. In cases where extinction is not negligible (chiefly 
low altitudes), the altitude of Jupiter should be computed (say, at 1-minute 
intervals), and the "normal" extinction coefficient for the site and the band 
should be applied. 
2. During the satellite's disappearance/reappearance, the more readings are 
obtained, the better. Thus, readings should be made in rapid succession. With 
sufficient drive accuracy, and a suitable means of recording them (e.g., chart 
recorder or computer), readings can and should be made continuously. It is 
particularly important to obtain as many readings as possible near the time of 
"half brightness." 
3. Tne chief problem of this form of photometry is the background light both 
scattered and diffracted from Jupiter. Typically, this light varies considerably 
within the field of view of the telescope. Some ways of reducing this effect have 
already been mentioned--good and clean optics, preferably unobstructed, and a small 
photometer aperture. Also, of course, background light Hill be less of a problem 
when the satellite is relatively far from Jupiter's disk (i.e., for Ganymede and 
Gallisto, and also near quadrature--photometry is not practical within a few weeks 
of opposition). Nonetheless, background light will alHays be present so that it 
should be measured and subtracted from the readings. There are several ways to do 
so; in descending order of accuracy one has: 

(i) Measure the brightness of the satellite's location when it is completely 
eclipsed. This action requires an accurate drive. For an eclipse disappearance, 
simply hold the telescope on the point where the satellite was last seen. 
Reappearance is more difficult, requiring an accurate ephemeris telling one where 
the satellite will appear, and then demanding accurate positioning of the telescope 
on that point. If all this can be done, this first method will probably be the 
most accurate. 

(ii) Measure the brightness of the point exactly corresponding to the 
satellite's position, but on the other side of Jupiter (i.e., same distance a Hay 
but 180 degrees different in Position Angle). 

(iii) Average the brightness of the following two points--1 aperture diameter 
above the satellite (i.e., perpendicular to the satellite-Jupiter line), and 1 
diameter below it. 
As with "conventional" photometry, one should make sure that there is no field star 
in the aperture when making sky background readings. In this application, there is 
also the possibility of another satellite's being there, in which case another of 
the above methods will have to be used, whatever one's preferences. 

Reduction 

In terms of results that are potentially useful, the bare m1n1mum consists of 
a set of readings of the uneclipsed satellite, a set of sky background readings, 
and a set of eclipse readings (the last with times accurate to at least 1 second), 
along with the usual supporting data (e.g., instrument description, photometer 
aperture, band used, timing method, and atmospheric seeing and transparency notes). 
These "raw data" will be sufficient for someone else to continue the reduction 
process. 
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The next step in the reduction consists of plotting a light curve. In order 
to do so, readings must be corrected for sky brightness and converted to their 
ratios to uneclipsed brightness. Such light-curves are interesting in themselves. 
For example, asymmetries give information about albedo variations on the 
satellites' surfaces. Also, observers with large-aperture telescopes (say, 30 
inches or more) might record the 14th-magnitude "tail" (first reported by Kuiper), 
attributed to refraction in Jupiter's upper atmosphere. 

Finally, for comparing the satellite's actual p:Jsition Hith that predicted by 
ephemerides, it is necessary to determine the time of "half-brightness" as 
accurately as possible. For this, it is not sufficient to identify and take the 
time of a single reading that happens to indicate half-brightness. Rather, a 
series of readings on either side of that time are needed. These readings, and 
their associated times, should then be fitted to a regression equation of this 
form, T =A+ BL, where Tis the time, Lis the brightness compared to uneclipsed 
brightness, and A and Bare the regression coefficients. The time of half-
brightness is then estimated by solving the equation for T when L = 0.500. 
Naturally, the more points used the better, but the time span should be short 
enough that the T-L plot appears linear. Also, the uncertainty of the estimated 
time, T, should be :calculated, expressed by the standard deviation of the estimate. 
Results should be given to at least 0.1-second precision. 

A further step in reduction is possible and ultimately may be necessary, 
adjusting the half-brightness time for albedo variations on the satellites' disks. 
This step would require wavelength-specific albedo maps and, most likely, computer 
simulations of the albedo effects upon eclipse brightness curves. 

Conclusion 

The A.L.P.O. Jupiter Section's Galilean Satellite Timing Program welcomes 
carefully made photoelectric timings of eclipse events. Oddly enough, this is a 
rather neglected field; and we will undoubtedly profit from each other's 
experiences, revising and refining the techniques described briefly above. Given 
the workload of our Section Recorders, we would prefer fully-reduced results, which 
then must be accompanied by the original data so that results can be checked. 
HoHever, He Hould rather receive raw data than none at all. 

COMET NOTES: IV 

By: David H. Levy, A.L.P.O. Comets Recorder 

Alice would have understood; comets get curiouser and curiouser. As of this 
·writing, Comet Halley is lurching toward perihelion a full 2.5 magnitudes fainter 
than predicted. Cause for worry? Not at all; comets often turn on suddenly and 
catch up to what we think (or hope) their magnitudes will be. One of the last 
winter's best observed comets, Levy-Rudenko 1984t, performed admirably, brightening 
to about 7.8 in January. However, in February it got more and more diffuse and 
faded rapidly beyond the reach of most amateur telescopes. 

The year 1985 opened with an interesting cornucopia of comets, among which 
were Tsuchinshan I (1984p), a normally faint periodic comet that was visible 
through small amateur instruments for the first time, Shoemaker (1984s), Arend-
Rigaud ( 1984k) , and Shaumasse ( 1984m). Then we had a 1 ull, since by early April 
the only comet which was easily observable was an earlier Shoemaker (1984f), faint 
in the southern sky but with an easily visible tail. 

Discovery Statistics 

Early in 1985 Don Machholz, a successful hunter of comets, produced an 
interesting statistical study of the 33 comets that had been discovered by amateurs 
betHeen the start of 1975 and the close of 1984. The Hork he produced provides 
some helpful statistics regarding amateur comet discoveries, eleven of which I cite 
here: 

1. These 33 comets represent a significant minority of the 162 comets that 
Here discovered or recovered during the period. 

2. During the decade, an average of 3.3 comets Has discovered each year by 
amateurs, out of an average of 16.2 neH or returning comets. (Those of us who have 
seen lots of comets knoH what 0.2 of a comet looks like.) 

3. Conducting a study of the brightnesses of the professional comet 
discoveries, Machholz determined that "amateur astronomers would have found perhaps 
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five more comets if the professional astronomers stopped discovering all comets." 
These include, among others, Comet West, which may have been picked up as a 10th 
magnitude glow at the end of 1975, Comet Hartley-IRAS ( 1983v), which was indeed 
discovered independently by Levy, and Comet Shoemaker ( 1984s), which could have 
been found through amateur instruments shortly after its discovery. 

4. Comets do not get found at regular intervals. The shortest interval was 
essentially no time at all, 1975j and 1975k being found almost simultaneously; the 
longest involved two comet "droughts" lasting 18 months each. 

5. A large proportion of evening finds occurred in the period from 3-7 days 
past Full Moon, with a second large proportion occurring just before New Moon. The 
morning discoveries were more evenly distributed from just before Last Quarter to 
three days before the next Full Moon, with a peak around First Quarter. 

6. The "average" morning discovery took place 30.73 minutes before the 
beginning of astronomical twilight, while the "average" evening discovery occurred 
75.47 minutes after its end. 

7. The average comet found in the evening was stellar magnitude 10.2, 
compared to 8.5 for morning finds. Machholz suggests that, among other factors, 
the morning sky is less intensely covered by searchers, thus allowing comets to 
brighten more before discovery. 

8. Although the heights above the horizon at which comets are found varied 
·widely, the average for evening finds •was 24.6 degrees, and for morning discoveries 
28.3 degrees. Machholz makes the interesting point that most discoveries took 
place when the comet was above typical obstructions and horizon haze; thus a 
traditional requirement that searchers need absolutely perfect horizons may not 
always be true. 

9. Fully 26 people, all male, discovered comets during the decade. William 
Bradfield led the list with 10 finds, Rolf Meier followed with 4, Shigehisa 
Fujikawa had 3, and 5 observers had two each. 

10. Although the average hunting time per comet was 281.7 hours, the 
variation in times was enormous, from no time at all for the accidental finds of 
Berger and Mil on, to less than an hour for s second find, to 1700 hours for 
Machholz's comet. 

11. Discoveries were made, for reflectors, once with a 4-inch, once with a 
5.8, four times with 6's, once with a 6.2, three times with 8's, twice with 10's, 
five times •with 16's, and once with a 19. With refractors, discoveries happened 
once with a 3.3-inch, once with a 5, and 11 times with 6 's. Only one discovery 
took place with an 8-inch Schmidt-Cassegrain. 

These are but some of the statistics contained in this remarkable book. In 
addition, Machholz has presented stories and circumstances for the discoveries of 
each of the comets. This work is available by sending a check for $8 to Don 
Machholz at 5234 Camden, San Jose, CA 95124; overseas readers should send $12 for 
air mail delivery. 

OBSERVING METEORS: IV 

By: David H. Levy, A.L.P.O. Meteors Recorder 

Two Roles of the A.L.P.O. Meteors Section 

When the A.L.P.O. section for observing meteors founded two years ago, we 
perceived a useful role for amateur observations in this field. In the ensuing 
time, having evaluated the observations we have received, we now see a variety of 
potentially useful roles for our Section. 

Radiant determination is still the most useful thing that amateur observers 
spaced over a wide area can do. Data concerning meteor radiants have been 
collected by amateurs for many years, and this has provided a good base from 
which radiants for both established and possible new showers can be determined. 
Unlike the "good old days" of the International Geophysical Year, when funds were 
freely given to professional groups to sponsor visual programs, there is today very 
little funding for this purpose. A central advantage of an amateur network is that 
lack of funds has never concerned us (since we usually have none anyway) and that 
we are happy to observe practically anything. Meteors work well for us, given 
those requirements; they appear every month of the year, providing us with ample 
observing opportunities. 

Sc radiant determination is one goal that we share with other meteor groups 
around the world, and particularly with the American Meteor Society. But our 
Section has another purpose, a special one, and that is to introduce new observers 
to the meteor field. Actually, seduction is a better, more appropriate word to 
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describe the feeling you get when you sit down under a black country sky to observe 
meteors. You're expecting a performance, waiting for the sky to give you a show 
that you will never forget. 

From what source can we get new observers? Practically anywhere, if the 
shower with which we start is important enough. A family camping at a IJlOUntain 
lake in August could easily make a pleasant Perseid night, and camp and school 
groups can organize to observe several good showers. Meteor observing is a superb 
way to get to know the sky; for the meteors themselves are your teacher, pointing 
out asterisms and constellations all across the sky. 

Meteors and Children 

As a meteor observer, you may some day be called upon to share your enthusiasm 
with someone younger. Here is some information, derived from a Levy publication 
called "The Universe for Children," that may help: 

Why are meteors called shooting stars? I asked this question one sunny 
morning to a group of eight-year olds. They do indeed look like stars; their 
apparent brightnesses are even compared to those of the real stars. But try to 
explain to children how that can be so when a real star is 3 million times the size 
of the Earth, and a typical shooting star may be no larger than a tiny grain of 
sand. Even the large meteors. . 

"are like stones," one boy volunteered. "Why not call them 'falling 
pebbles?'" 

And so I do. As I try to make young children understand the facts of science, 
the best lessons often come from the children themselves. 

Meteor radiants are not complicated, and can be related to another effect of 
perspective, the apparent convergence of the two rails of a railroad track. Ask 
the children to imagine the parallel tracks of a railroad line; do they appear to 
converge in the far distance? 

I have found that older children (ages 11-14) can be useful meteor watchers, 
even producing good scientific results. On one memorable night back in 1966, a 
group of 12 young observers captured 784 meteors in six hours of observation. And 
one year I decided to try it with children younger still--could 7-year-olds be 
effective meteor observers? After an interesting night of observing, I found the 
answer to be a qualified yes. With the young children, I had to consider both 
their attention span with regard to a lonely nighttime activity, and the effect of 
cold weather. 

With younger children, the results were mixed. When the group was large, peer 
pressure tended to influence the numbers of meteors seen; when one child saw a 
meteor, others would suddenly see meteors all over the sky. But as the group 
thinned, results improved dramatically. During the final half hour, the four 
remaining children had evolved into interested and alert observers. During the 
watch, the children recorded 20 meteors. 

The most interesting part of the experiment was not so much the accuracy of 
the children's observations, but their ability to learn to observe. In the space 
of an hour, four children who had never observed meteors in their lives, and had 
had but a fleeting experience with any kind of observing, learned how to observe 
and to enjoy the fascinating meteors. 

Recent Observations 

Last year's Orion ids, corning from Cornet Halley, were an opportunity to test 
the waters for our fledgling Section; the observers worked quite well, but the 
shower did not: the Orionids were rather weak. It will be important this year to 
watch both the Eta Aquarids and the Orionids to see whether increased activity 
takes place. 

The most successful shower in recent months was the Quadrantids, a bit strange 
since the observing window for that shower was just a little over an hour in 
length, between moonset and dawn at the virtual moment of maximum. We have had 
reports of strong activity, in the order of 60 meteors per hour per observer, from 
sites spread across North America. 

Meteor Showers Through Mid-1985 

Southern Delta Aquarids. The rich and famous part of the shower, maximum 
being on July 29. 

Alpha Capricornids. July 15 -August 10, with maximum on July 30. 
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Perseids. By far the most famous shower of all. The comet which gave rise to 
this shower was supposed to have been recovered a few years ago, but apparently it 
never came. Rates did climb for a few years, but last year they were down somewhat. 
What about this year? 

Kappa Cygnids. August 18, but some are visible from August 9 to October 6. 
Kappa Aquarids. Maximum on September 21, but some activity is possible a week 

before and a week after that date. 
October Draconids. (Sometimes also called Giacobinids.) Reaches sharp 

maximum on October g, This year the parent comet, Giacobini-Zinner, passes 
perihelion before the shower's date. Astronomers doubt that a huge storm like the 
one that many observers saw on October 9, 1946, will occur this time; but they are 
not completely certain that it won't. We recommend vigilant observations to be 
made that evening, just in case. 

A.L.P.O.S.S. SOLAR OBSERVATIONS FOR ROTATIONS 1735-1738 

By: Richard E. Hill, A.L.P.O. Solar Recorder 

During the period covered by this report solar activity was generally on the 
decline; but reporting by observers, and the number of observers reporting, 
increased so rapidly that there was an overall increase in the data received by the 
A.L.P.O. Solar Section (or A.L.P.O.S.S.). This decline in activity did not reach 
its nadir until rotation 1742 (Nov./Dec., 1983). However, this low was not so low 
as recent activity levels. 

In this report all dates and times referred to will be U.T. (Universal Time) 
unless otherwise specified. Ordinate compass directions will be abbreviated (N, S, 
E, W) and assumed to be heliographic, not celestial. No attempts will be made to 
define other terms used, and readers are referred to THE HANDBOOK FOR THE WHITE 
LIGHT OBSERVATIONS OF SOLAR PHENOMENA, available from the Recorder for $4.00 cu.s.J. ---

Observers contributing data during this reporting period are: 

Telescope 
Observer a2erture 1 f-ratio Type Stop Location 
Dragesco, J. 127-mm. f/10 Sch.-Cas. none Benin, W. Africa 
Hardie, B. 127-mm. f/15? rfr. ? England 
Hill, R. 318-mm. f/6 Newt. 305-mm. Arizona, U.S.A. 

200-mm. f/10 Sch.-Cas. none Arizona, U.S.A. 
Maxson, P. 200-mm. f/10 Sch.-Cas. 152-mm. Arizona, U.S.A. 
Nicolini, J. 56-mm. f/15 rfr. none Brazil 
Otero, J. 76-mm. f/15? rfr. none Venezuela 
Tatum, R. 178-mm. f/15 rfr. 89-mm. Virginia, U.S.A. 
Timerson, B. 318-mm. f/4 Newt. 114-mm. New York, U.S.A. 
Treutner, H. 152-mm. f/20 rfr. ? West Germany 
Young, s. 200-mm. f/10 Sch.-Cas. none California, U.S.A. 

Rotation 1735 

This rotation covers the period from 1983, 05 08.39 to 1983, 06 04.60. During 
this period the mean International Sunspot Number (RI) was 97 (with a maximum of 
132 on 5/13 and a minimum of 60 on 05/31), and the mean Americaq Number 
(RA) was 95 (with a high of 134 on 05/14 and a low of 63 on 06/01. ' 

One of the highlights of this rotation came on to the disk late in rotation 
1734. That rotation ended with the spectacular region SESC 4171. Only Hill 
submitted any data on this region for rotation 1734. Even on the limb on 05/07 
this region appeared unusual. The largest umbral spot was surrounded by a penumbra 
which had many sprawling projections resembling the pseudopodia on an amoeba. 
There were projections to the S, NE, and N, and two to the NW. Two days later on 
05/09, in rotation 1735, the main spot had rotated some 90°; and most of the 
penumbral projections had coalesced on theN side and had begun to on a spiral 
form similar to the famous spiral spot of Feb., 1982 (rotation 1718). There was 
one smaller spot to the SE that had penumbrae only on the Nand S sides. Further 
out in the same direction there was a larger spot, and to the W there was another 
(though not so far away), both of which had penumbrae only on the side away from 
the main, or large, spot. Unfortunately, this region degenerated; and by 05/12 it 
was only 190 millionths of a solar disk compared to a previous high of 480 
millionths on 05/08. Even so, on 05/11 Tatum managed to get some good photographs 
of an important 1B flare in this region at 14h22m and 14h36m, U.T. 

50 



Figure 1. Photograph in white light of active region SESC 4173 during 
rotation 1735. Taken by Jean Dragesco on May 12, 1983 at 9h22m, U.T. a 5-inch 
(127-mm.) f/10 Schmidt-Cassegrain telescope and Technical Pan Film 2415. See also 
text. 

F1gure 2. An H-Alpha prominence photograph taken by Randy Tatum on July 2, 
1983 at 15h14m, U.T. 7-inch refractor stopped to 3.5 inches. Effective focal 
length 210 inches. Exposure 1/4 second. 2415 Tech Pan Film. Daystar 0.7 H-
Alpha Filter. Quiet prominence on southwest limb of Sun. 
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Figure 3. Whole disk white light photograph of the Sun taken by Brad 
Timerson on May 13, 1983 at 19h47m, U.T. Note N to mark heliographic north. 12.5-
inch f/4 Newtonian reflector used at aperture of 4.5 inches. 2415 film, exposure 
1/125 second. Compare to Figure 4 on facing page. 

The other highlight of this rotation was region SESC 4173 which had come into 
existence on 05/07. It reached a maximum extent of about 1500 millionths of the 
disk on 05/13, and left the disk on 05/15. Coverage by Section observers was 
sporadic with the most comprehensive work being that of Maxson. His results, plus 
photographs by Tatum, Timerson, and Dragesco, and drawings by Otero showed this 
region to be relatively inactive. One photograph by Dragesco showed remarkable 
detail and is representative of this region (Figure 1). 

Rotation 1736 

This rotation began on 1983, 06 04.60 and ended on 1983, 07 01.80. The mean 
R1 was 93 (with high of 143 on 06/23 and a low of 59 on 06/30), and the mean RA was 
98 (with a maximum of 145 on 06/23 and a minimum of 61 on 07/01).2,3 
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Figure 4. Whole disc H-Alpha photograph of the Sun taken by Randy ';'at11 on 
May 13, 1983 at 17h7m, U.T. 7-inch f/15 l"efractor at aperture of 3.5 inches. 415 
film, exposure 1/60 second. Compare to Figure 3, a white light phote>graph obt'l ned 
2 hours and 40 minutes later. Same filter as for Figure 2. 

On 05/29 SESC 4201 came on to the disk. This feature was the same 
heliographic latitude and longitude as SESC 4173 of the previous rot'ltion and began 
rotation 1736 on the central meridian. From the beginning of this rotation, 4201 
was decreasing in area as light bridges broke up the region. An excellent high 
resolution photogrpah by Dragesco on 06/05 (Figure 6) shows 4201 almost at its 
maximum area. A.L.P.O.S.S. coverage ·was not good enough to get a clear picture of 
the decay process and internal motions of the umbral spots. 

SESC 4204 came on to the disk on 06/04 and was already well developed. 
Photographs by Timerson and Maxson covered nearly all of the disk transit of this 
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Figure 5. H-Alpha photo-
graph of a prominence. Taken by 
H., Treutner on July 3, 1983 at 
13°58m, U.T. 152-mm. (6-inch) 
refractor. See also text. 

Figuce 6. White light photograph ,)f act'..ve rW,ion SE.SC 4201 dul"ing rotation 
11 )b. Taken by Jean Dragesco on June 'i, 1983 at 7 53m, U.T. Same telescope and 
f'i lm as for Figuce 1 . See also text. 

regi·Jn. ·This group l"eached a maximum extent ::m its second day on the disk. Our 
ci·it3 sh0'.-1 the cegion cmssed by l<ide light bridges. These ste'l..iily incre1.sed in 
3r·2'l., caus [ng the de:::ay of the region. 

The rest of tne rotation was characterized by rather quiescent regions of few 
.sp.-:Jts. 

Rotation 1737 

This rot'l.tion covered the period 1983, 07 01.08 to 1983, 07 29.00. During 
tnid rotation the mean R1 was 82 (reaching the maximum of 114 on 07/22 and a 
min',mum of 40 on 07 ,4 the mean RA •,;as 83 (w Lth a high of 119 on 07/21 and 
a lJw of 3b on 07 128) . ' 

This rotation was an inactive one as is evidenced by the slim data file. 
ThE:Cre -,;et'2 many gr'oups, but they tended to be smaller and short lived. 

in the rotation a nice limb hedgerow prominence observed and 
recorded by Tatum (on 07/02, Figure 2) and by Treutner (on 07/03, Figure 5). This 
pr'ominence was not '1SsocL'Ited v1i th a v1hi te light feature in this rotation but was 
near the position of SESC 4219 in rotation 1736 and SESC 4196 in rotation 1735. 
The prominence itself, as a filament whr=n seen iq ection, h3.d been on the disk 
for the 3 previous rotations virtually unchanged. ,_, 
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Rotation 1738 

Figure 7. White light 
photograph by H. Treutner of 
West Germany of active re-
gions SESC 4263, 4267, 4268, 
and 4271 during rotation 
1738. Taken on July 31, 1983 
at 13h58m, U.T. 152-mm. (6-
inch) refractor. See also 
text ::m this page. The dia-
gram of arrows at the lower 
right shows heliographic di-
rections. 

This rotation began on 1983, 07 29.00 and ended on 1983, 08 25.24. The mean 
RI 1-1as 79 (·with a high of 131 on 08/01 and a low of 40 on OB/20), the mean RA 

78 ( W"i th a maximum of 128 on 07/31 and a low of 39 on 08/23) . ' ' 
During this rotation we received large amounts of drawings, thanks to the 

diligent efforts of Hardie, Nicolini, and Otero. The first noteworthy active 
region was actually a complex combination of three regions--SESC 4263, 4267, and 
4268. See Figure 7. The largest of these was 4263 and was just on the disk at the 
beginning of the rotation. Region 4263 was at the same position as 4234 of the 
previous rotation and was well evolved this time. Photographs and drawings by 
1\.L.P.O.S.S. observers showed this group to have reached a maximum area and 
complexity on its second day on the disk. Its decay was followed by our observers 
until 4263 left the disk. An H-Alpha photograph of this region, taken by Tatum, 
was shown in Journal A.L.P.O., Vol. 30, Nos. 5-6, Jan., 1984, pg. 102, Figure 6. 
On 08/08, as these regions were leaving the disk, the second largest group of 
regions, 4278, 4279, and 4280, was coming on to the disk, of which 4278 was the 
second largest region of the rotation. This 1-1hole complex of regions 1-1as involved 
in a large, continuous, facular network well shown in photographs by Timerson. In 
contrast, the faculae about 426 3 and its companion regions 1-1ere small isola ted 
spots. As 4278-80 crossed the disk, the smaller spots and pores coalesced 'tlith the 
larger spots. On 08/14 the region 4279 (just south of 4278) produced 2 class 1B 
flares, which were well observed by fa tum. The regions continued to decrease in 
activity as they went off the disk. Nevertheless, reports came in of large, 
bright faculae still around the entire complex of regions. 

Those A.L.P.O. members who wish to find out more about the Solar Section 
should contact the Recorder at this address: Richard Hill, 4632 E. 14th Street, 
Tucson, Arizona 85711, U.S.A. 
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OBSERVER'S GUIDE TO THE PLANET JUPITER 

By: Phillip W. Budine, A.L.P.O. Jupiter Recorder 

Abstract 

Visual observations of the planet Jupiter are discussed, including: 
information as to the visibility of the planet, equipment needed for valuable 
observations of the planet Jupiter, skills needed for participating in observing, 
and types of observations to be done, including: drawing the planet, central 
meridian transits and how to compute them, and other types of observations needed 
for scientific investigations. This article is primarily directed to the beginner. 

Visibility of the Planet 

The planet Jupiter (largest of all the planets) can be profitably observed for 
10 months out of the year. During this period it will successively assume the 
positions in the sky of condunction (aligned Earth-Sun-Jupiter), rising and setting 
with the Sun; western quadrature (goo west of the Sun), on the meridian at sunrise; 
opposition (180° from the Sun), rising at sunset-risible night-setting at 
sunrise; and eastern quadrature (goo east of the Sun), on the meridian at sunset. 

The very best time to view Jupiter is at or near opposition when the planet is 
visible all night, and its apparent diameter may be as large as 4g.8 seconds of arc 
and its brightness -2.5 stellar magnitude. At any opposition the planet will 
attain an apparent size of from 43.6 to 4g.8 seconds of arc, large enough for 
serious observations with a small telescope. In 1g85 Jupiter will be at opposition 
on August 4 with an apparent diameter of 48.5 seconds and a brightness of stellar 
magnitude -2.3. How ever, its apparent diameter is ah;ays at least 30 seconds of 
arc, large enough to carry out serious observations with a smal. telescope ( 32! 1 
when in condunction with the Sun in January, 1g85). 

Equipment for Observing Jupiter 

A very small telescope (1.6-inch refractor) will record at 100X the dark belts 
and bright zones of clouds on Jupiter and at even 30X will show the oblateness of 
the planet, its yellowish disc, and the four largest satellites (the Galilean 
satellites). Increasing the aperture (diameter of the lens) to 2.4 inches in a 
refractor will enable the observer to see the Red Spot (when dark and prominent, or 
the bright Red Spot Hollow when at its brightest) at a power of only 60X. At a 
power of 40X Jupiter's apparent diameter is the same as that of the Moon when 
viewed by the naked eye (with no optical aid). Some detail in the cloud belts 
(mostly along the belt edges) in the form of dark or bright spots will be observed. 
Some work of value may be done with a 2.4-inch refractor, but the minimum for more 
serious work should be a 3-inch refractor or a 6-inch reflector. 

A 4-6 inch refractor is a powerful tool for the exploration of Jupiter. It 
will usually record most details in the belts and zones (with a trained eye) that a 
6 to 8 inch reflector will show. It will produce excellent high contrast images, 
with superb definition (sharpness of image), high resolution, high powers, and a 
steady image, and will produce a large image scale at its primary focal point 
because of its long focal length (F/15-F/20). However, the refractor is expensive 
and is not really portable in apertures over 4 inches. 

Most amateurs will use a 6-12 inch reflector, and telescopes in this size 
range will give research capabilities on the planet Jupiter. Serious research may 
be done with a 6-8 inch reflector, and the 10-12 inch or larger sizes will permit 
advanced programs and excellent photographic studies of the planet. 

Reflectors intended for primarily planetary studies should be customized or 
purchased with this type of research in mind. Their focal ratios should be at 
least F/6 (better if F/7) up to F/8, or even up to F/10-F/12 or higher. The longer 
focal lengths will produce a larger primary image at the primary focal point. 
Focal lengths of these types will result in some rather lengthy tubes in the 
conventional reflectors (Newtonians). If space is a problem and also for observing 
comfort, in most situations, you may want to obtain or to use a reflector in the 
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Makustov designs, if of excellent quality. The 
things to in research is that you 

should keep the diagonal (flat) in Newtonians as small as possible 
higher images, should keep the tube currents and 
inside the tube with the outside to a minimum, should 
make the alignment (collimation) of the is and should 
that the flat and the eyepiece(s) used of the highest 
quality. 

The last, but by no means least, link in equipment 
is eyes. This lens lenses and the interpretive mind behind them 

the final link. The should be as as 
possible, and the eye should be adequately rested and free from strain. 

The Jovian should observe the planet as often as his or her schedule 
permits and the weather Only by persistent and patience will 
the student of Jupiter become a first-rate experienced of the Giant 
Planet. The beginner at will see the cloud belts of the planet, but w i 11 
have difficulty seeing the structural details of the belts and zones. After days, 
weeks, and months of continued the observer will see the dark spots, 
projections, festoons, garlands, bright ovals, and spots which the 
detail of This process of educating the eye to detail is called training 
the eye. One finds a similar process in observing with a A few hints 
might be injected here: be be sure your optics have reached the same 

as the outside air (cooled down), which may take 15 minutes to up to 2 
hours depending on the size and type of telescope, and whether it was brought 
inside to out-of-doors; when observing the planet, concentrate your eye on small 
areas at a time. You may see the planet at once (but not in detail) but 

on regions, possibly dividing the planet into quarters, and use 
averted vision (looking away the area you are observing while 
your mind to that area). The sensitive portion of the retina will perceive more 
detail in this way, as variable star have long 

Before closing this equipment section, I would like to add a few lines about 
"powers" employed Jupiter. Experienced observers (including myself) have found 
that on Jupiter very high powers (over 300X) do not usually well. The 

of the planet (brightness and contrast of and atmospheric 
conditions) usually permits best powers in the 150X-250X regardless of 

I consistently have used 167X-214X on my 4-inch for many years 
with the best results. will telescopes up to 12 inches in aperture 
usually use 195X-250X; to be sure, at times when the seeing is very good, they may 
employ 350X-400X. The best rule is 30D-40D (30-40X the of the telescope) 

most observing ( 180X-240X on a 6-inch telescope). With excellent seeing you 
may go to 50D (300X on a 6-inch). The important factors are the of the 
lens or mirror for light gathering the resolution (for seeing fine details), 
and the observing conditions (seeing and transparency). These all to 
the visibility of detail on so than just high power alone. 

Drawing the Planet 

No, I am not going to tell you in 10 easy lessons even 5) how to draw 
Jupiter. Some gifted in this technique; and they perform with 

ts which are accurate, valuable, and extremely beautiful renditions of the 
planet's as seen in the telescope! One such who immediately 
comes to mind, and his drawings have been published in many of the astronomical 
magazines, including on the cover (several times) of our own A.L.P.O. Journal is 
Mark S. Daniels; and there are others. some basic guide-lines can help a 
serious student to become a fair draftsman of the Giant Planet and then to 

useful drawings which are accurate and valuable: 
1. the planet in a period of time of about 10 minutes. If a longer time 

is used, the markings will have moved in longitude so much that features 
will be placed upon the disc. 

2. Don't make a sketch unless seeing is good and adequate detail is resolved. 
3. Sketch the larger and prominent features first, and then position the 

or smaller features relative to the larger ones. 
4. Be careful when sketching the belts on the disc. Position them properly 

in latitude and relative to each other. For example: place the North Equatorial 
Belt properly in reference to the equator. 

5. Draw the markings in their proper sizes relative to the disc and with 
other features. For example: don't draw the Red Spot or Red Spot Hollow too large 
relative to the whole disc or other markings. 
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6. Shadings and contrasts can be more adequately done with an artist's stump 
and pencils of varying hardness. Erase areas to represent bright spots with a 
pointed eraser. 

7. Do the sketch at the telescope, and check your drawing before leaving the 
telescope. 

8. Experiment ·with powers; use the best power for the best definition that 
the observing conditions will permit. Check focus on occasion. 

9. Use averted vision for seeing fine detail in concentrated areas of 
activity. 

10. If a feature is active, interacting with other features or is in a 
"Disturbance" appearance, make a strip sketch or sectional sketch of that region of 
the planet. 

Central Meridian Transits 

The most important work that the amateur can do on Jupiter is the recording of 
central meridi8.n transits of markings visible during the period of observation. To 
do this is actually relatively simple. All the observer needs is his eyes, a note-
book, pencil, telescope (at least a 2.4-inch refractor or 6-inch reflector), and a 
watch. Check the accuracy of the watch with time signals on your short wave radio, 
or some other accurate time source. 

In order to record transit timings of Jovian features, the observer is first 
going to have to become familiar with the belts, zones, and other features of 
Jupiter. To do so, study Figure 8, which gives the standard nomenclature of the 
planet ,Jupiter as used by the A.L.P.O. Once the beginner has become familiar with 
this terminology, he or she may go to the telescope and employ this know ledge in 
recording central meridian transits. 

To make the job easier for the Recorder to identify the markings you have 
observed and timed, we are going to identify each marking first as either dark or 
bright. If the marking is dark, we shall identify it with a letter (D) for dark. 
If the marking is bright, we shall use the letter (W) for white or bright. 

Second, we shall use a letter ( p) for the preceding end, (c) for the center, 
and (f) for the following end of a feature as it transits the central meridian. 
The central meridian is an imaginary line bisecting the planet into equal halves 
and running through the north and south poles of Jupiter.* As viewed in the 
Northern Hemisphere the image of Jupiter will be inverted in an astronomical 
telescope (without a star diagonal). The view in the conventional reft'actor or 
reflector will be: south at the top, north at the bottom, east to the left, and 
west to the r'ight.** Therefore any marking (as well as Jupiter) will dt'ift to the 
left, east, or preceding direction in your field of view .in the telescope when the 
drive is turned off (if you have a drive). If you don't, the drift will be very 
evident. 

The process for recording the central meridian transit is as follows: 
1. Record the time in Universal Time (U.T.) when the object is on the 

meridian. To convert to U.T. add +5hr. to EST, +6hr. to CST, +7hr. to MST, +8hr. 
to PST, etc. Record time to the nearest minute. 

2. Write in your notebook or on a form the letter D Or' Wand p, c, or f for 
identifying the feature on the central meridian. 

3. Write down the description of the marking (see the illustt'ations in 
Figures 10 and 11 identifying dark and bright markings). 

4. Locate the marking on the planet. In which belt or zone is the featut'e 
found? Write it down. 

5. Indicate in which system of longitude (System I or System II) the marking 
is located. Jupiter, because it is gaseous, requires two (and even more) systems 
of longitude since the equatorial regions rotate about 5 minutes faster' than the 
remainder' of the planet. The longitudes of the transits observed for either System 
I or II may be computed later at your desk. Remember System I includes south edge 
of the north component of the South Equatorial Belt (SEEn), all of the Equatorial 
Zone (EZ), Hhich includes the EZs and EZ , and the south edge of the North 
Equatorial Belt (NEB). System II for transir purposes includes all the remainder 
of the planet, with a few exceptions. The chief ones are that the south edge of 
the North Temperate Belt moves in System I, and even more swiftly, and that the 
South Equatorial Belt Zone, between the SEB components, has a period intermediate 
between System I and System II. 

It is very valuable and is also of great help to the Recorder if observers 
include strip sketches of active areas in which transits were taken. This pt'actice 
will serve as an illustrative guide of transit features and will help greatly in 

*Stt'ictly speaking, through the Earth-turned pole and the center of the whole, 
partially unilluminated disc. 

**East and 1-1est are here defined so that Jupiter rotates from west to east. 
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P:'"tECWING 

TablE!_ l for System l 
1m 0?6 6m 
2m 1.2 7m 4.3 
3m 1.8 8m 4.9 
4m 2.4 9m 5.5 
5m 3.0 10m 6.1 

1h 

Figure 8. The 
standard nomenclature of 
the Giant Planet Jupi-
ter. Typical simply 
inverting view is shown; 
note direction of rota-
tion. When visible, the 
Great Red Spot appears 
in the S. Tropical Zone 
(STrZ). 

Figure 9. An ideal telescope for 
advanced serious Jupiter observations: a 
150-mm. F/15 refractor. Employing this 
excellent instrument is A.L.P.O. Jupiter 
observer Leo Aerts in Belgium. 

identifying the features observed. 
The observer will benefit greatly in 

his understanding of the meteorology of 
Jupiter, and will also assist the task of 
the Recorder, if he or she will compute his 
or her o·wn central meridian transits. The 
process is really quite simple: 

1. Look up the longitude for System I 
or II applies) for oh Dynamical 
Time in the 1985 Astronomical Almanac for 
the date of your observ'l.tion. """TO convert 
Dynamical Time longitudes to U.T. (Universal 
Time) longitudes, increase the values given 
by 1/2 degree. Other sources may also be 
'Jsed. 

2. Write this longitude on a 
sheet of paper. Note that the time of your 
transit will almost always be some other 
timeiTnstead of oh U.T.). If it is 2'11gm 
U.T. (for example), you will need to add on 
the of degrees Jupiter ha:h rotated 
since 0 U. T., in this example in 2 19m, for 

system applies. The following 
tables will help you in your computation: 

1m 0?6 6m 3?6 
2m 1.2 7m 4.2 
3m 1.8 8m 4.8 
4m 2.4 9m 5.4 
5m 3.0 10m 6.0 

1h 36?26 

As an example of the computation, assume your transit on August 15, 1984 
(U.T. date) and the marking on the south edge of the North Equatorial Belt, and 
was on the central meridian at U.T. You would start with the value from the 
1984 Astronomical Almanac for 0 U.T. in System I, which is a corrected value of 

1. Since your transit is at 2:19 U.T., you must add the corresponding values 
for 2:19 U.T. Looking at Table I for System I, we find 1h is equal to 36%, 
therefore 2h would be 10m is and gm is Therefore: (for oh 
U.T.) + + 1 + = 430S9. Subtract 360° when the sum exceeds 360°: -

= 70S9. Your answer is or 71° (rounded) in System I. 
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DARKER SECTION OF BELT (SECT,) 

CONDENSATION (COND,) 

ELONG, COND, 

ROD 

PROJECTION (PROJ,) 
LOW 

TALL 

VEIL (OR SHADING) 

FESTOON (FEST,) 

LOOP FEST, 

COLUI"lt1 (COL,) 

DISTURBANCE (DIST,) 

Figure 10. Recommended nomenclature for dark markings (D) at the visible 
surface of Jupiter. Prepared and contributed by Jupiter Recorder Phillip W. 
Budine. 
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OVAL 

NODULE 

B/W 

IWTCH 

GAP 

RIFT 

STREAK 

PATCH 

The same procedure may be used for 
calcula.ting values for System II, but 
use the appropriate tables for System 
II. 

Suggested Visual Observations 

1. Disc dra·wings of the entire 
planet Jupiter. 

2. Strip sketches of the belts 
and zones and their markings. 

3. Detailed sectional sketches 
of active etreas, recording all fine 
details of those areas observed. 

4. Central meridian transits of 
all visible markings. 

5. Close scrutiYJy of any "dis-
turbed ," the long-enduring ·white 
ovals of the South Temperate Zone, and 
tne Red Spot area. 

6. Photographic coverage of Jupi-
ter. 

Other Suggested Visual Observations 

1. Color Estimates. The Jovian 
Planet exhibits a rich amount of color 
•w i th tones of rcod, brown, blue, yello·w, 
white, and grey. For color estimates a 
reflecting telescope is a must because 
of its perfect achromatic qualities. 
Also, the colors are most predominant 
in apertures of 8-10 inches or larger. 
The oower or magnification should al-
"ays be the same: for these estimates, 
the eyepiece used should be color-
corrected (use orthoscopics or Ploes-
sls) of high quality, and the planet 
should ideally be at least 40° above 
the horizon. In recording observa-
tions, it is best to use a set of 
abbreviations for the various colors 
displayed on the planet. A column for 
the feature or nomenclature and a 
column for the color estimate can be 
recorded; also, a sketch •w i th the belts 
and zones depicted can be used, and 
then the estimates may be recorded 
directly on the sketch. Also, sketches 
in color are very valuable if executed 
accurately and realistically. 

Figure 11. Recommended nomenclature for bright markings (W) at the visible 
surface of Jupiter. Prepared and contributed by Jupiter Recorder Phillip W. 
Budine. 

Nomenclature 
or Color 

Bl'OWn 
Abbreviation 

Br 
Red 
Blue 
Bluish-Grey 
Grey 

R 
Bl 
Bl-G 
G 

Nomenclature for Colors 

Nomenclature 
or Color 
White 

Abbreviation 
w 

Yellow 
Yellowish-White 
Reddish-Brown 
Tan 

y 
Y-W 
R-Br 
T 

If two colors (Bl-G) list the more prominent color first. 
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Nomenclature 
or Color Abbreviation 
Pink P 
Orange 0 
Ochre De 
Salmon S 
Cream 



s 
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-----NEB 

------ --NIHB 

N 

ill)_, JuJll-T 0:, \dLl_ LUl 

.l .J:.lJ >K (GAP) f\1-St.B lh 0 

i 
L .J:41 DC COND, ) I EDGC: f'tb 89° 
) .:..:5.c DC Cuus KY COL,) STRZ 95 
'-! 4:UU JJF (SECT,) .0 llJU 

4:Ju DC "" BASE FEST, ) s. EDGe IJEB LJS 
u 4:Lu DP (Rou) fl' t:uGE IHo lll 
7 4:.JL (RIFT) iii! iJULt Nt:B liS 
0 '-t:.J) JC ( s ' SASE FEST,) N-SEBN LL0 
.) <-f:.)/ 'viC Cv. Si'l, NODuLE) s, tDGE SSTB lL2 

LU :;:Ju UF (kOJ.J) l'.j I E:.l!Gi:: 11To .c'-fU 

Figure 12. &!mple set of central met"idian transit observations. Features 1-
10 are located on the full disc drawing. The standard abbreviations and 
nomenclature are used. Both System I and System II for longitude are depicted. 
Prepared and contributed by Jupiter Recorder Phillip W. Budine. 

2. Intensity Estimates. The observer estimates the intensity of the dark 
belts and bright zones, or selected individual features, by using a scale. The 
A.L.P.O. Scale is 0-10 where 0 is blackest and 10 is brightest. This scale is much 
more accurate ti1an vague Hord descriptions and with some prac:ice can become a very 
r·eliable method of recording intensities. 1t can be recorded in column form with 
the nomenclature in one column and the intensity number or value in another 
opposite column. Another method is to record the intensities on a separate sketch 
from the original, noting the value directly on the second sketch. These 
observations permit us a valuable record of changes of intensity on the Giant 
Planet over a period of years, and they also can form a guide for determining any 
cot"relations ·with solar activity. 

3. Brightness and Conspicuousness Estimates. To accomplish this observation, 
the observer the eyepiece out of focus. Then start focusing the 
eyepiece slowly, and note the first belt or-zone you see. Note this one as No. 1, 
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Figure 13. An extended strip sketch of Jupiter depicting the belts and zones 
from the SSTB to the NNTB and features observed for the period July 16, 17, and 18, 
1983. Features observed include: STB ovals FA, BC, and DE, the Red Spot, the STrZ 
Disturbance, SEBs projections, and festoons of the SEB Z and south edge of the NEB. 
Sketch by Mark S. Daniels with a 20-cm. reflector at 191X. 

the second one you see as you continue to approach focus is No. 2, and so on. Keep 
the belts and zones in a separate list. This list will tell us the order of 
prominence of the belts and zones. 

4. Photography. While this field of observation is not strictly speaking 
"visual", it is a very important field of observation of the planet Jupiter. 
Excellent books are avilable on this subject. A few I would recommend are: Outer 
Space Photography by Dr. Henry E. Paul, Amphoto; ! Complete Manual of Ama:tei::ir 
Astronomy by P. Clay Sherrod with Thomas L. Koed, Prentice-Hall, Inc.; and The 
Amateur Astronomer's Handbook by James Muirden, Harper & Row. 

Final Notes 

The front cover drawing is an excellent example of the limb darkening of 
Jupiter and of the shading technique employed by many observers. In truth, a new 
observer can scarcely be expected to match the artistic quality ofMr. Daniels' full 
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disc dt"'awing. In tr'uth also, however', beginner's who cat"'efully follow the 
r'ecommendations and suggestions in this ar'ticle can leat"'n to make dt"'awings which 
at"'e accurate and scientifically useful. 

Evet"'y obset"'vation of Jupiter' in Or'der' to be of value must have the following 
data: the date and time in Univet"'sal Time; the obser'ver's name, addt"'ess, and 
location; the telescope used (apertur'e and type); the magnifying power Or' powers; 
the seeing (the usual scale r'uns fr'om 0 for' wot"'st to 10 for pet"'fect); the 
tr'anspat"'ency as the limiting naked eye stellar' magnitude COt"'t"'ected when necessar'y 
for' moonlight and twilight; and any color' filters used in the obset"'vation. The 
centt"'al met"'idian is computed in both System I and System II for' the time of the 
observation. (Sometimes tr'anspat"'ency is estimated on a scale of 0 for wot"'st to 5 
for' best.) 

The types of obset"'vations discussed above will be valuable to the A.L.P.O. 
Jupiter' Section in 1985. We encout"'age you to submit your Jupiter' obset"'vations to 
the A.L.P.O. in 1985. We shall gt"'atefully acknowledge any obset"'vational contribu-
tion of any type and shall endeavor' to assist you in every possible way. All of 
the above kinds of obser'vations, along with any cot"'t"'espondence, should be mailed at 
ft"'equent intet"'vals to my addt"'ess at: 5435 S. Countr'y Club Road, #16, Tucson, 
Ar'izona 85706. 

SYNOPTIC REPORT FOR THE 1980-81 APPARITION OF THE PLANET JUPITER (Concluded) 

By: P. Kar'l Mackal, A.L.P.O. Assistant Jupiter' Recot"'det"' 

[For'eWOt"'d. This at"'ticle is a continuation of the Jupiter' Repot"'t on pages 2-10 
of Jout"'nal ALPO, Vol. 31, Nos. 1-2, Febt"'uat"'y 1985. Reader's may find it helpful to 
refer' to the eat"'lier por'tion of Dr'. Mackal's ar'ticle. Those not familiar' with the 
nomenclatut"'e of Jupiter ar'e invited to study Figure 8 on page 59 in connection with 
this ar'ticle. We thank the author' for' supplying so many dt"'awings and photographs 
and can cer'tianly r'ecommend to the Jupiter' specialist a cat"'eful study of the pages 
of illustmtions.] 

The gap in the STr'Z Band was depicted over' its entir'ety on Apr'il 2, 1981 by 
Dt"'agesco, at 265°II. (See Figut"'e 14.) A wonder'ful photo was taken of it by him 
five days later' at 255°II. (See Figut"'e 15.) Exactly 43 minutes later' on Apr'il 7 
he dr'ew a festoon in the STr'Z well following the gap at 281 °II. (See Figur'e 16.) 
Ironically, it was not associated with the STrZ Distur'bance! A photogt"'aph of this 
featut"'e taken on Apr'il 1 0, 1981 shows it well preceding 324 °II. (See Figur'e 17 .) 
Another' photograph of the gap between the following end of the STr'Z Distur'bance and 
this isolated festoon was taken by Dr'agesco on Apr'il 12, 1981, at 263°II. (See 
Figure 18.) In a dt"'awing 21 minutes later', the festoon was placed by him about 10° 
shor't of the CM at 275°II. (See Figut"'e 19.) Not only was the STrZ Band 
obliter'ated by this br'ight white clearing, but so too was the STB. (See Figut"'e 
20.) It is quite possible that the A.L.P.O. observer'S failed later' on to r'epot"'t 
any slow-moving spots, which may have been associated with the STr'Z branch of the 
suspected SEB Distur'bance, due to this gap! On Apr'il 17, 1981, the STrZ Band was 
faintly visible at 311 °II, on a photo taken by Dragesco. (See Figur'e 21.) The 
tenuous region of the SEB Z well following the RSH (or' GRS) was photogt"'aphed on 
Apr'il 18, 1981, at 91°II. Also, DE was appr'oaching the CM, see Figut"'e 22. By 
Apr'il 22, 1981, at 312°II, it was clear' that the clearing in the STr'Z had begun to 
obscut"'e the isolated festoon in the t"'egion, just as it had alr'eady begun to do on 
Apr'il17, 1981. (See Figut"'e 23 by Dt"'agesco.) On Apr'il27, 1981, Heath r'epot"'ted 
that the Red Spot Hollow (or Gt"'eat Red Spot) was "well seen and br'ight when near' 
the CM, but when neat"' the limb it was a diffused gray color'." (B.A.A. intensity 
t"'epot"'t for' 1980-81.) On Apr'il 28, 1981, Dr'agesco took a photogt"'aph of the SEB 
t"'egion at 136°II, showing a white oval in the SEB Z, flanked by two dusky festoons, 
ver'y soon to be associated with the so-called Distur'bance of this belt. (See 
Figur'e 24.) Clay Sher't"'Od made a str'ip sketch of the same t"'egion on the day of the 
suspected eruption, Apr'il 30, 1981. (See Figur'e 26.) Is this a discover'y dr'awing? 
If so, then what about the Apr'il 28 photogt"'aph? 

On May 5, 1981 Tatum obset"'ved the so-called SEB Distut"'bance neat"' 100°II. (See 
Figur'e 25.) Phil Budine made another' str'ip sketch of the r'egion in question on May 
7, 1981. (See Figure 27.) Pet"'haps of equal Or' greater' impor'tance than all this is 
the fact that he showed the GRS (Gr'eat Red Spot) quite pr'ominent once 
Requoting Heath for' May 14, 1981, he noted "a hint of the [GRS] with a slightly 
dat"'ket"' south edge at intensity 1.5." (B.A.A. intensity repot"'t for 1980-81.) By 
May 17, 1981, vet"'y little was left of the suspected SEB event, accor'ding to 
Car'lino. (See Figur'e 28.) A heavy, mottled GRS was seen by Dt"'agesco on May 19, 

(text continued on pagG 69) 
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SELECTED ALPO DRAWINGS AND PHOTOGRAPHS OF JUPITER DURING ITS 1980-81 APPARITION 

Figure 14. Drawing by Jean 
Dragesco. April 2, 1981. 23h33m, 
U.T. CM(I) = 242°. CM(II) = 265°. 
355-mm. reflector, 244X and 322X. 
All drawings and photographs accom-
panying Dr. Mackal's article are 
simply inverted views with south at 
the top. 

Figure 16. Drawing by 
Dragesco. April 7, 1981. 237m, 
U.T. CM(I) = 296°. CM(II) = 281°. 
355-mm. reflector, 244X and 322X. 
Drawing made 43 minutes after the 
photograph of Figure 15. 

Figure 18. 
Dragesco. 

21 44m, U.T. 
CM(II) = 263°. 

Photograph by 
April 12, 1981. 
CM(I) = 315°. 

355-mm. reflector. 
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Figure 15. Photograph by Jean 
Dragesco. April 7, 1981. 22h24m, 
U.T. CM(I) = 270°. CM(II) = 255°. 
355-mm. reflector. 

Figure 17. Photograph by 
Jean April 10, 
1981. 21 47m, U.T. CM(I) = 
1°. CM(II) = 324°. 355-mm. 
reflector. 

Figure 19. Drawing by Jean 
Dragesco. April 12, 1981. 22h5m, 
U.T. CM(I) = 328°. CM(II) = 275°. 
355-mm. reflector, 244X and 322X. 
Drawing made 21 minutes after the 
photograph of Figure 18. 



SELECTED ALPO DRAWINGS AND PHOTOGRAPHS OF JUPITER DURING ITS 1980-81 APPARITION 

Figure 20. Photograph 
by Jean Dhagesco. April 14, 
1981. 22 50m, U.T. CM(I) = 
312°. CM(II) = 243°. 355-
mm. reflector. 

Figure 22. Photograph by 
Dragesco. April 18, 1981. 

21 55m, U.T. CM(I) = 190°. 
CM(II) = 91°. 355-mm. reflector. 

Figure 24. 
Dragesco. 

21 24m, U.T. 
CM(II) = 136°. 

Photograph by 
April 28, 1981 . 

CM(I) = 310°. 
355-mm. reflector. 

Figure 21. Photograph 
by Jean April 17, 
1981. 22 11m, U.T. CM(I) = 
42°. CM(II) = 311°. 355-mm. 
reflector. 
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Figure 23. Photograph by 
Dragesco. April 22, 1981 . 

21 21m, U.T. CM(I) = 81°. CM(II) 
= 312°. 355-mm. reflector. 

Figure 25. Drawing by Randy 
Tatum. May 5, 1981. 1h2om, U.T. 
CM(I) = 322°. CM(II) = 100°, 
Seeing 8 (scale of 0 to 10 with 10 
best). Transparency 6 (estimated 
naked-eye limiting stellar magni-
tude). 



SELECTED ALPD DRAHI:\IGS AND PHOTOGRAPHS OF JL:PITER DURl:'JG ITS 1980-81 APPARITION 

S1Bs 
$'T.B, 

I I I 

111:3 

Figure 26. Strip sketch by Clay Sherrod on April 30, 1981. 
Drawn to show a suspected SEB (South Equatorial Belt) Disturbance. 
The numbers at the top and bottom are longitudes in System II. 

R 
Figure 27. Strip 

fi1ay 7, 1981; 
For 2:05 UT, 
4-in. refractor, 

1:05-2:50 UT. 
69°!1. 

sketch by Phillip W. Budine 
on May 7, 1981. Drawn to 
shO'..J a suspected SEB Dis-
turbance. The numbers at 
the top and bottcxn are 
longitudes in System II. 
Seeing 7 , transparency 5 
(same scales as for Figure 
25.) 

r 
1'" I 

81() 

Figure 28. L.M. Carlino 
on May 17, 1981 at 0 38 , U.T. 12.5-
inch reflector, 175X. CM(I) = 31°. 
CM(II) = 78°. Seeing 5, transparency 4. 
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Figure 29. by L.M. Carlino 
on June 3, 1981 at 112m, U.T. 8-inch 
reflector, 160X. CM(I) = 215°. CM(II) 
= 132°. Note shadow of J.I at N. edge 
of North Equatorial Belt near right limb 
of planet. 



SELECTED ALPO DRAWINGS AND PHOTOGRAPHS OF JUPITER DURING ITS 1980-81 APPARITION 

Figure 30. Drawing by Jean Drag-
esco on May 19, 1981 at 2lh 06m U.T. 
CM(I) : 15 Deg. CM(II) : 40 Deg. 355-
mm reflector, 244X and 322X. Note the 
shadow of J. I just inside 'the follow-
ing (right) limb at the north edge of 
the North Equatorial Belt. 

Figure 32. Drawing by L.M. 
Carlino on June 18, 1981 at Olh OOm 
U.T. CM(I) : 54 Deg. CM(II) : 217 
Deg, 8-inch reflector, 130X. 
Seeing 4, transparency 4. 

Figure 34. Photograph by Donald C. 
Parker on July 7, 1981. CM(I) : 191 Deg. 
CM(II) 209 Deg. 32-cm. reflector. 
Seeing 6, transparency 4.5 Exposure 3.5 
seconds at f/96. 
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Figure 31. Photograph 
by Jean Dragesco on May 19, 
1981 at 2lh 15m U.T., only 9 
minutes after the drawing of 
Figure 30. CM(I) 21 Deg. 
CM(II) : 46 Deg. 355-mm Re-
flector. 

Figure 33. Photograph 
by Donald C. Parker on July 
3, 1981. CM(I) : 266 Deg. 
CM(II) 314 Deg. 32-cm. 
reflector. Seeing 7.5, tran-
sparency 4. Exposure 3 sec-
onds at f/96. 



(text continued from page 64) 

1981. (See Figures 30 and 31). \'lith the sudden resurgence of the GRS, there also 
appeared to be a dissipation of the StrZ Disturbance. The SEB Z appeared to fill 
up by June 3, 1981, at uru, according to Carlino. (See Figure 29). The bright 
white gap (or clearing) in the Strz (intensity about zero,* according to Heath) 
was quite evident. on a June 18, 1981 disc at 217°II. (See Figure 32 by Carlino.) 
Over what remained of the apparition, the area covered by this clearing widened at 
a fast pace indeed. According to Parker, it covered 105° of System II longitude 
from July 3 t.o July 7, 1981! (See Figures 33 and 34. I 

The intensities ment.ioned in the text are on a seale of 0 (black shadows I to 
10 (most brilliant features I . 

COMPARISON OF BRIGHTNESSES OF LUNAR FEATURES BY THREE METHODS 
OF OBSERVATiONS (Concluded) - --

By: Winifred Sawtell Cameron, NSSDC-GSFC, Greenbelt, MD, A.L.P.O. Lunar Recorder 

[Foreword by Edit.or. The first part of Mrs. Cameron's paper appeared in 
Journal ALPO, 31, Nos. 1-2, pp. 33-40. It will be almost essent.ial to review 
that reference in order to read this second and final part with understanding. We 
regret the need to divide this paper, but. the number of pages in an issue 1s 
l imit.ed.] 

For features with two methods of brightness measures, consult Table 5 (Sa and 
Sb) and Figure 35. Table 5 gives the averages under each method for each day of 
the Moon's age available, and Figure 35 is a plot of the data in Table 5. There 
were two features with measures under both the CED and the Vmag method, 7 of CED 
vs. Albedo, and 7 of Albedo vs. Vmag photometry. The two features measured by CED 
and Vmag behaved rat.her similarly and synchronously under the t.wo methods. The 
CEO vs. Albedo behavior was similar in most of the features, but Pice and Manilius 
appeared to disagree. In the albedo vs. Vmag, only Aristoteles appeared to be 
grossly different, and here the two methods were cpposit.e in behavior. These dif-
ferences in behavior require much more informat.ion and many more measurements t.o 
determine why or even if they really occur. In some cases, there were single mea-
sures for a particular day of the Moon's age. It is the author's opinion that a 
minimum of 10, and preferably 20 or more individual measures, for each day of age 
is required to establish a normal brightness. Rarely has t.his goal been achieved 
among the observers. The ideal would be t.o have 10 or more for each degree of 
colongitude, inst.ead of for every day of age (12° of colongitude). 

Table 6 and Figure 36 present. the data in the same way as before for one 
method, but. with more than one observer cont.ributing t.o t.he averages. There were 
6 under t.he albedo and one for CEO. In Figure 3 6, we can compare the behavior of 
features with each ot.her over a lunation. Censorinus and Mare Nubium (one a 
bright. feature and one a dark surface) show decreases in brightness around Full 
Moon, particularly within the magnetic tail. The others are usually bright then. 
Censorinus, being a rayed crater, behaves surprisingly differently from most rayed 
craters around Full Moon when the retroreflecting property of the rays (glass 
beads) is most prominent., which is why the rays show best at Full Moon. For Cen-
sorinus, this aspect is not the case! And several observers agree. There are 
really too few measures for Mare Nubium and the Cobra Head to establish their com-
plete behavior. 

Finally, we have the cases of features observed by just one method and with 
only one observer reporting measures. These may be found in Table 7 and Figure 37 
for their behavior. Again, the coverage varies, some of the features having full 
representation for a lunation (all phases) and some with very meager data, too few 
to establish all normal aspects. Nevertheless, we have some indicat.ion of the 
albedos or brightnesses of 82 feat.ures. If anyone observing an LTP gives the 
brightness in any of the methods considered, we can estimate it in either of the 
other two methods by means of Figure 38. In this figure in (a) is plotted average 
CEO values against albedo averages. One can read off the graph the value of 
brightness under one method when knowing the value of t.he other. The same is true 
of the other two graphs (b, c), so t.hat we can really get the values in all three 
methods. Graphs a and c exhibit unexpected behavior. One would expect a straight 
line correlation between two methods - either flat, positive, or negative in 

* Presumably meaning intensity about ten. - Edit.or 

69 



111• . 
"' 0 u 0' 

0 

" . £ 
" 0 .., • "' ' ., 

< .c 
"' • 8 u '" Ql " "' • " 0 " ., "' '" ! 
• ' " 0 • p. • :t: 

'" . "' " " . .. • " 0 "' " il Cl "' .c • H .. "' ., 
" 0 ., 0 . :;l '0 
'8 ' . • .0 
:5 '""" 0 " ::! c 

0 
:t: . "' , 

§ • . 0 • il"' ... 
0 .0 .., '"" • !; • .. '0 

"' . "' • I >" 

"' 0 0 I I 0 I 
;· .. "' 

0 0 

'"'"' 
0 c; 

I a> I 

'" 
"' 01.00\CO('I"'N 

!'""I('I'"IM('I"'f01t""'' 

.. 
"' 

"' 
"' 1.1'10'\M,...OO:C 

Nlf'1C0Lr\COO 
• 0 ••• 0 

c 
I I C ..,. 

00 N M 

Lr\ 

N\ON..,.0\0 

MI""'MMMM 

ONNM<o:I'<:$'..,NLr\OC:ONIOONN 
OO'I:IOI.CCOOM!'""II.OLr\.,...1"'"11.0..-0\ 

o,o.,...!""lOM!"'-
• •• 0 •• 

MM('I"'MI"''M 

("')U"lq<r--o;:CC1 

<qoMOI;I'(""J"::''o:!' 

ON 0 OLl"IOO 
ONIOIIOt--LnO 
o:r..,. M 

1.00\I.C.-\DO" 

Mr"l!'""IMMM 

Table Sa. Observed average bri.ght.ness vs. age of Moon 
observed by two different methods. Refer also to discussion 
Cameron's text on pg. 69 et seq. All illustrations in 
contribut.ed by Mrs. Winifred Cameron. 

for lunar feat.ures 
in Lunar Recorder 
this report were 

slope, but most likely positive. Figure 38b does show the expected relationship. 
There is much scatter in the graphs, and the means (solid and dashed lines) were 
eyeball means. Not. much reliability can be placed on these data, for in many cases 
data are really meager. We do, however, have a somewhat bett.er idea of how the 
features measured do act through a l unation and what the values are. We can even 
make a guess as to the albedo of the reported brightness change in an LTP if we 
assume they really know it was brighter (or dimmer) than normal for any of the 82 
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Figure 35. Graphical representation of data from Tables Sa and Sb, the 
observed average brightness vs. age of the Moon for lunar features observed by two 
different methods. See also Mrs. Cameron's text . 

. measures for the same age. In the case of the ones at age 8 days there are only 2 
measures, both obtained on the same night.. Ordinarily one couldn't say whet.her it 
was anomalous or not; but if compared wit.h values for ages before and after, it 
was deci.dedly anomalous, and only point A (sout.h wall of Calippus) was abnormal. 
This result suggest.s that the measure was not owing t.o the passage of a cloud as 
the other parts of the crater were unaffected. The measure is probably a real LTP 
but was not. noted by the observer because there was no change and he didn't know 
(and shouldn't) what the albedo should be for that age. In the cases of decreases 
1n brightness it is difficult to rule out t.hat t.he change wasn't owing to haze or 
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Table 6. Observed average brightness vs. age of Moon for features observed 
by one method and more than one observer. Refer also to text on page 69 et seq. 

cloud, unless only one point out of several is anomalous. Brightenings could be 
the passing off of a cloud, but the same argument pertains if only 1 or 2 points 
change. If the observer is certain there were no clouds, then a real anomaly is 
probable. Variations, when timed, can be checked against seeing measures. 

In summary, we have here some varying coverage of data on brightness behavior 
throughout a phase period (lunation) in at least one method for 82 lunar features. 
Most of the features are LTP but some are non-LTP comparison sites and some 
are seismic epicenters as estabLished from the seismic experiments on the Apollo 
missions. These were assigned because there was the suggestion by Barbara Middle-
hurst that these sites may be LTP sites or are related to them as tidally-induced 
phenomena. It is known that the deep-f=us moen quakes are induced by tidal 
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Figure 36. Graphical representation of data from Table 6. Observed average 
brightness vs. age of Moon for features observed by one method and more than one 
observer. Whi t.e 1 ight, as always in this report. See also text. 

effects (Nakamura, 1976), but the tidal correlation foW1d by Middlehurst (1966) 
for LTP for 145 observations has dissipated with subsequent and more observations 
(700+ & 1200+, Cameron 1972, 1977). Where she foW1d narrow peaks at perigee and 
apogee, I foW1d none at apogee and a double-humped curve with peaks at 0.7 and 1.0 
(perigee) phase of the anomalistic period (Cameron 1972, 1977). There is a defi-
nite, deep, minimum of LTP at. about 0.3 (where one would expect an absence of them 
under the tidal hypothesis), and a broad maximum from 0.6 t.o 1.1 phase (apogee is 
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Table 7. Observed average brightness vs. age of Moon for features observed 
by one method and one observer. See also text.. 

at 0.5, perigee is at 0.0 or 1.0), where there are slightly higher values at 0.7 
and 1.0 phases (giving the double hump). One would expect. a mi.nimum at 0. 75 W1der 
the tidal hypothesis, but one gets the strongest. peak there. Actually, the num-
bers of observations for each 0.1 interval of the anomalistic period from 0.6 to 
1.1 phase are almost equal, and do not vary more than 10%. No reports of LTP 
(and few or no pos.s.1 .. ole anomalles) have been repnrtec1 at the seismir s.JtPs. The 
dJstnbutwns of the LTP, deep-focus seismic, and shallow seismic (not tidally-
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Figure 37. Graphical representation of data for lunar features observed by 
one method and one observer. Refer also to t.ext. 

related) sites are all different (Cameron 1977); therefore, I would not expect to 
find a correlation with LTP for the seismic sites, but if any, it would be more 
likely to be with the shallow-focus, tidally-unrelated sites, as I think the LTP 
are not tidally-related, or at least not strongly so. 

If we study the histograms, we find among the data that several features were 
measured by three methods, several more by two methods, quite a few by more than 
one observer in one method, and the majority observed by one observer in one 
method. The brightness behavior of features can be compared among observers and 
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Figure 38. Rough graphical comparison of any two of the three methods dis-
cussed in LW1ar Recorder Cameron's repcrt. The curves permit an approximate con-
version of an albedo measured by one method to its value for another method. 
Refer also to discussion in text. 

with each other. We find correlated behavior in many cases, but in several 
we find differing behavior between methods. From Figure 38 the correspcnding 
albedo, or CEO, or Vmag can be extracted knowing the value from one method. This 
would be a somewhat crude estimate since the scatter is quite large. Perhaps, in 
time, these graphs can be improved. It is urged that all observers make some 
attempt to indicate bright.ness for LTP. A habit of estimating it at all times 
would be most useful. I also make a plea for more observers to participate in 
these programs. Auxiliary equipment would be most helpful. It would be good to 
establish a photographic albedo scale (many photos at each day of age, preferably 
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at least two during an observing session, separated by 15 minutes oR so. Even 
photographs of the whole Moon at once could be useful. Both color and black-
or-white would be invaluable. Monitoring by photoelectric, polarimetric, and 
spectral methods would be very valuable. 

From the above discussion one can see that the chance of catching an 
anomaly in a given night is quite high, at least 1/4 of the time; but for 
individual measures the frequency goes down to less than 10 % and is more like 
one in thirty times. Anyone wishing to join in the ALPO-LTP observing program 
please contact me at La Ranchita de la Luna, 200 Rojo Drive, Sedona, AZ 86336. 

I thank all those who contributed observations to the ALPO-LTP observing 
program, several of whom were dedicated long-term contributors. I also thank 
the members of the Lunar Section of the British Astronomical Association, 
particularly Peter Foley who forwarded the CED observations to me, for their 
devoted efforts on lunar observations and LTP reporting, without which this 
paper could not have been produced. 
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THREE WESTERN (MORNING) APPARITIONS OF THE PLANET VENUS: 
VISUAL AND PHOTOGRAPHIC OBSERVATIONS. 

By: Julius L. Benton, Jr., A.L.P.O, Venus Recorder. 

Abstract. Visual and photographic observations of the planet Venus for the 
1978/9, 1980/1, and 1982 western (morning) apparitions are summarized, emph-
asizing the instruments and sources of data used. For all three observing 
periods, there is a discussion of the features seen or suspected on the appar-
ent surface of Venus in visual light, including cusps, cusp-caps, cusp-bands, 
the Ashen Light and other curious dark-hemisphere phenomena, as well as dichot-
omy estimates. Comparative notes on observers, instrumentation, visual and 
photographic data, and illustrations accompany the report to increase one's 
overall appreciation of the variable, elusive phenomena observed throughout 
these three apparitions by A.L.P.O. Venus Section participants. The October 5, 
1980, lunar occultation of Venus is also described, 

Introduction 

This summary report concerns visual and photographic observations of the 
planet Venus for the following three apparitions, whose geocentric phenomena 
occurred on the following dates in Universal Time (UT)[1]: 

Inferior Conj. 
Stationary 
Grea test• Brill. 
Gtst. Elong. W. 
Superior Conj. 

1978/9 Western 
(Morning) Appar. 

1978 NOV 07 21 h 
NOV 26 16 
DEC 14 OS (-4.4) 

1979 JAN 18 06 (47° ) 
AUG 25 12 

1980/1 Western 
(Morning) Appar. 

1980 JUN 15 07 h 
JUL 06 17 
JUL 22 02 (-4.2) 
AUG 24 19 (46° ) 

1981 APR 07 09 

1982 Western 
(Morning) Appar. 

1982 JAN 21 10 h 
FEB 10 14 
FEB 25 01 (-4.3) 
APR 01 18 (46° ) 
NOV 04 02 

A total of 30 observations were received for the 1978/9 period, 12 obser-
vations for the 1980/1 apparition, and 22 for the 1982 observing season. The 
distribution of observations by month for these three apparitions is given in 
Figure 39 (p. 79), 
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f 
NOV DEC JAN FEB AUG SEP OCT JAN FEB MAR APR r1A Y 

1978/79 1980 1982 

Figure 39. Frequency of observations of Venus by month for the 
western (morning) apparitions of 1978/9, 1980/1, and 1982. 

Examining Figure 39, it is apparent that Venus was very sparsely observed 
during all three of these morning apparitions, but particularly so in 1980/1. 
Figure 39 also indicates that, with the possible exception of 1980/1, individ-
uals began their programs for Venus very early in each apparition, with most 
observations near the times of greatest brilliancy and maximum elongation. 

A limited number of drawings and photographs of Venus were submitted 
during each apparition, and examples of these appear as illustrations in order 
to clarify the descriptions in the text. 

The following eight individuals submitted observations of the planet Venus 
during the three apparitions covered by this report: 

Number of Observations Instrument 
Observer and Location 1978/9 1980/l 1982 (AQerture and TyQe2 

Benton, Julius L. 
New Hope, Pennsylvania 6 3 2 8.3 em. & 10.2 em. Refr's. 

Heath, Alan W. 
Nottingham, England. 19 4 2 30.0 em. Newtonian Refl. 

Hobdell, B. 
St. Petersburg, Florida. 20.0 em. Newtonian Refl. 

Hollis, A.J. 
Cheshire, England. 2 30.0 em. Newtonian Refl. 

Louderback, Daniel 
South Bend, Washington 20.0 em Newtonian Refl. 

McNamara, Geoff 
Sutherland, NSW, Australia 15 15.0-cm. Maksutov & 20.0-

em. Schmidt-Cass. Refl' s. 
Makstrowicz, M. 

Moisson, France. 7.5 em. Refr. 
Robothem, Robert 

Port Rowan, Ont., Canada 4 4 5.0 em. & 8.3 em. Refr's. 

TOTAL. 30 12 22 
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The author extends his warmest thanks to this team of observers for their 
dedicated, continued participation in the programs of the A.L.P.O. Venus 
Section. In view of the number of observers in other nations, our efforts are 
becoming truly international. We hope that this trend will continue, and 
American observers are encouraged to participate in programs of similar nature 
coordinated by organizations like the A.L.P.O. overseas. 

Visual Observations of Apparent Surface Details 

Earlier reports which have appeared in this Journal have given detailed 
summaries of the usual procedures for making visual investigations of the 
planet Venus. Such methods have also been thoroughly discussed in the various 
Venus Section pamphlets [2]. The novice is encouraged to study the available 
literature in order to gain an appreciation of the problems in observing Venus. 
Of course, the author will be delighted to assist the reader in the interpret-
ation and understanding of the data accumulated by A.L.P.O. Venus observers. 

As mentioned above, coverage of Venus was rather poor during each of the 
three apparitions described here. It is worth noting that Venus was observed 
in a generally twilit sky for most of each of these three periods. Past 
reports for Venus, containing a greater number of observations, have categor-
ized dusky markings and bright atmospheric phenomena as "Banded", "Radial", 
"Irregular", and "Amorphous" Dusky Markings, and "Terminator Shadings", "No 
Markings", and "Bright" Spots or Regions (exclusive of the cusps). A quanti-
tative treatment usually followed, giving the percentages of the total obser-
vations which could be placed into thse categories. Because of the paucity of 
observations, particularly drawings, for the 1978/9, 1980/1, and 1982 western 
apparitions, such a statistical breakdown was simply impossible in this report. 
Analysis, however, has produced some limited but useful quantitative results 
that should be of interest to anyone who has been following Venus. 

Most of the observations that were submitted for these three apparitions 
indicated that the disk of Venus was devoid of any shadings or markings. This 
impression was not unusual, because both novice and experienced observers fre-
quently have reported Venus as a completely blank disk, regardless of aperture. 
Any dusky features that were detected, and depicted on drawings, throughout 
these three morning apparitions could only roughly be grouped as "Amorphous 
Dusky Markings," and individuals generally agreed that such features were quite 
ill-defined, with indefinite boundaries, and without distinct form. Seeing 
conditions were often very poor, and the confidence level with respect to the 
actual presence of shadings in Venus' atmosphere was correspondingly low, 
independent of aperture. The average intensity of suspected dusky shadings was 
about 8.0 for all three apparitions, using the "Standard A.L.P.O. Visual 
Numerical Intensity Scale," where 0.0 represents black (shadws) and 10.0 refers 
to the brightest features of all. The bright illuminated hemisphere of Venus, 
for all areas lacking the categorized featuers mentioned ealier, had an average 
intensity of 8.2 to 8.5 during the apparitions in question, so the inconspic-
uousness of the amorphous features at 8.0 should be obvious. 

All photographs that were submitted for these three apparitions were taken 
at visual wavelengths, and they all depicted the disk of Venus as totally feat-
ureless. Photography of the planet, like visual drawing, was carried out under 
less-than-desirable seeing conditions. 

Bright spots and regions, except the cusp regions and the bright limb band 
areas, were rarely noted during any of the three apparitions; when suspected in 
rather poor seeing, their average intensity was about 9.0. Photographs did not 
indicate any bright spots or regions during these three apparitions. 

It is useful to note the range of phase value ( k ) for Venus. k is the 
ratio of the apparent illuminated area of the disk -to the total disk circle 
area as seen from Earth, ranging from 0.0 when Venus is at inferior conjunction 
to 1.0 when at superior conjunction. For the period of observational coverage 
in each apparition, k varied as follows [1]: 

1978/9 Western Apparition. 

1980/1 Western Apparition, 

1982 Western Apparition. , 

1978 NOV 20 - 1979 FEB 08; k = 0.050 - 0.598 

1980 AUG 16 - 1980 OCT OS; k = 0.449 - 0.686 

1982 JAN 10 - 1982 MAY 02; k = 0.047 - 0.634. 
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VENUS DRAWINGS BY ALAN W. HEATH, 1978/79 APPARITION 

Figure 40. Drawing 
on 20 NOV 1978, at 
07:30 U.T. 30-cm. 
Refl. (reflector), 
190X. Seeing 4 (on 
a 0-lO scale) . k 
(phase) o.os-:-
(All Venus illus-
trations have south 
Cit the top.) 

Figure 42. Multicolor 
drawings on 17 DEC 
1978, 08:50 l'. T. 30-
cm. reflector, l90X. 
Seeing 3; 0.29. 
The bright limb band 
is most prominent with 
the blue filter. 

REO F"il .. TE: R ( W2S) 

The above data show that each of the three 
date of theoretical dichotomy, when k 0.500, 
full phase because k never exceeded 0.686. 
discussed later. 

YtLLO'..,J FIL.Tii.R (w15) 

Figure 41. 
Drawing on 16 
DEC, 1978, at 
09:00 U. T. 
30-cm. Refl, , 
190X. Seeing 
4; k 0.28. 
'iote northern 
cusp cap. 

Figure 43. Multi-
color drawings on 
13 JAN 1979, 08:00 
U.T. 30-cm. Refl., 
l90-318X. Seeing 
3; 0.47. 

observing periods included the 
Venus was not observed near 

Dichotomy observations are 

Some of the amorphous markings reportect on Venus during the three apparit-
ions. as elusive as they were, were apparently associated with the terminator 
of the planet. The contribution of these features to terminator shading was 
not clear. An ill-defined terminator shading, extending from cusp to cusp, was 
reported in poor seeing conditions during 1978/9, 1980/l, and 1982, having an 
overall intensity of 7.5 and showing a gradation toward lighter intensity as 
the distance sunward from the terminator increased. Terminator shading was not 
readily apparent on photographs taken during these three apparitions, but it 
was shown on drawings. 

At times throughout the apparitions, Venus was observed with color 
filters, and the use of these accessories often helped to enhance the visibil-
ity of shadings and other ill-defined atmospheric features if the filters were 
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Figure 44. Photograph by Alan W. 
Heath on 15 FEB 1982, 06:50 U.T. 
30-cm. Refl. 318X (eyepiece pro-
jection), 1/25-sec. 
0.17. 

not too dense, or used with too high a 
magnification. Such filters were not 
used frequently enough to make analyti-
cal studies possible. Such colorimet-
ric work with filters of known wave-
length characteristics systematically 
applied to Venus can be valuable, and 
the reader is encouraged to do so. 

Cusps, Cusp-Caps, and Cusp-Bands 

Generally, the most conspicuous 
features on Venus are seen at or near 
the cusps, frequently when the phase 
of the planet lies between k = 0.1 and 
0.8. Cusp caps, as these features are 
often called, are occasionally visible, 
and are frequently bounded by dark, 
somewhat diffuse cusp-bands. 

The scarcity of observations precluded statistical studies of cusp phenom-
ena. In contrast with the 1978/9 apparition, the cusp-caps were seldom seen on 
the few dates that Yenus was observed in 1980/1 and 1982. When seen during the 
latter two apparitions, observers noted in marginal or poor seeing that the two 
cusp-caps were equal in intensity, averaging about 9.7, were similar in shape 
and form, and devoid of associated cusp-bands. No reports were received for 
1980/1 or 1982 in which individuals indicated a single cusp-cap in the northern 
or southern hemisphere of Venus. 

It was during the 1978/9 apparition that reports of cusp-caps were more 
plentiful, with the northern cusp-cap being consistently slightly brighter (0.3 
intensity) than its southern counterpart. Aside from this difference in inten-
sity, the two cusp-caps appeared similar in overall shape and form, and there 
were no obvious cusp-bands reported. The intensity of the cusp-caps in 1978/79 
was about 9.8, when both were averaged. Seeing conditions were poor in 1978/9, 
as in 1980/1 and 1982. 

Extension of the Cusps 

No extensions of the cusps of Venus were reported for the 1<)78/9, 1980/1, 
and 1982 apparitions, and these phenomena were not apparent on photographs or 
drawings. 

Bright Limb Band 

Most of the observations in the three apparitions called attention to the 
bright limb band opposite the terminator of Venus. In all three periods, the 
average intensity of this feature, which was generally narrow and continuous 
from cusp to cusp along the illuminated limb of Venus, was 9.6 . As in past 
apparitions, the visibility of the bright limb band in 1978/9, 1980/1, and 1982 
was independent of the appearance of the cusp-caps. 

Terminator Irregularities 

The terminator of Venus is the geometric curve separating the illuminated 
and the dark hemispheres of the planet, and displayed only minor deformations 
throughout all three of the morning apparitions covered here. No statistical 
analysis was possible due to the small number of observations. 

Ashen Light and Other Dark-Side Phenomena 

No reports of visible or suspected dark-hemisphere phenomena on Venus were 
submitted for 1978/9, 1980/1, or 1982. 

Estimates of Phase and Date of Dichotomy 

The "Shroeter Effect" of Venus, a discrepancy noted between the predicted 
and observed dates of dichotomy or half-phase, was noted in 1978/9 and 1982 but 
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not in 1980/1. The predicted dates of dichotomy (when k 0.500, and the phase 
angle, _i 90 Deg.) as calculated by the author from the appropriate ephemeris 
for each apparition, were [1,3]: 

1978/9 Western Apparition 
1980/1 Western (Morning) Apparition 
1982 Western (Morning) Apparition 

1979 JAN 18, 03h.6 C.T. 
1980 AUG 24, 09h.8 U.T. 
1982 APR 02, 14h.6 U.T. 

For the same periods, the observed dates of dichotomy were: 

1978/9 Western (Morning) Apparition. --Mr. Alan W. Heath of Nottingham, 
England, using a 30.0 em. Newtonian at 190X in twilight, reported: 

The determination of dichotomy date proved difficult due to an 
interruption of observations by bad weather at the critical 
The closest observation to theoretical dichotomy was that of Jan-
uary 13 at which time (18h OOm UT) the terminator was definitely 
concave. In poor seeing I next observed on January 24 (07h 30m 
UT) and felt that the terminator was straight in no filter and 
yellow although the cusps were slightly rounded. It would seem 
that dichotomy was later than predicted by nearly a week. 

1980/1 Western (Morning) Apparition. --No definitive observations. 

1982 Western (Morning) Apparition. --Apparent dichotomy was reported on 
1982 APR 14, 07h.4 U.T. by Mr. Geoff of Sutherland, N.S.W., Australia, 
using a 20.0 em. Schmidt-Cassegrain at 160X and a 15.0 em. Maksutov at 128X, 
employing orange, neutral density, and blue filters and integrated light. This 
gives a discrepancy of+ l1d 16h.8 (observed minus predicted). 

An Occultation of Venus in 1980 

A rather beautiful and interesting lunar occultation of Venus, followed by 
one of the bright star Regulus, took place in the British Isles on the morning 
of 1980 OCT 05. Neither event was observable from the United States, and only 
one report of the Venus event was received from the United Kingdom. 

Mr. Alan W. Heath of Nottingham was observing Venus during the early morn-
ing hours of 1980 OCT 05 using his 30.0 em. Newtonian at 190X and 318X in fair-
ly good seeing and integrated light. Heath remarked that the skies were 
relatively clear, with only light haze and patches of clouds. Moonrise took 
place at 01:58 U.T., and Heath prepared to observe the phenomenon at about 
05:00 U.T. It is of special note that some ephemerides had predicted a total 
occultation of Venus for British observers located north of 52 Deg. N latitude. 
With Heath's observing station at about 53 Deg. N, near the northern limit of 
the partial occultation phases, it was likely that he would be able to observe 
a total occultation of Venus. In fact, he did record both the disappearance and 
reappearance of Venus, and his observational notes are worth summarizing (all 
times are 1980 OCT 05, U.T.): 

05:12 
05:21 

05:26 

05:27 
05:28 
05:29.5 
05:30 . 

05:30.5 
05:40 ' 

Venus very close to the Moon. 
Venus estimated to be 2-1/2 Venus-diameters from the lunar limb, 

the differences in brightness between Venus and the Moon being 
most striking. 

First Contact: Venus' northern cusp in contact with the Moon's 
limb. 

Estimated 1/10 of Venus hidden by limb of Moon. 
Almost half of Venus now hidden. 
Estimated 1/6 of Venus still visible. 
Just the extreme southern cusp of Venus detected, and it "looked 

like a brilliantly lit lunar mountain peak just before extinc-
tiono" 

Second Contact: Venus invisible now. 
Third Contact: Reappearance of Venus. 

The total occultation, as seen from Heath's location, lasted about 9.5 minutes. 
Several photographs and drawings by him appear on page 84 as Figures 45 and 46. 
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05 h 27"'' 05" 28"' 

OS h 30"' 

Conclusions 

Figure 46. Photo-
graph by Alan W. 
Heath of Venus after 
emersion from lunar 
occultation; OS OCT 
1980, at OS:49 U.T. 
30-cm. Refl., 318X 
(eyepiece Proj. ), 
1/10-second Exp. on 
HP-5. k = 0.69. 

Figure 4S. Sequent-
ial drawings by Alan 
W. Heath of the 
immersion of Venus 
from its occultation 
by the Moon on OS 
OCT 1980. 30-cm. 
reflector, 100X. 

Although Venus was sparsely observed during the three western apparitions 
of 1978/9, 1980/1, and 1982, some very interesting observations were made. 
Also of interest was the account by Heath of the occultation of Venus by the 
Moon in October, 1980, even though some might question the scientific value of 
such an observation. Certainly, much of the fascination and enjoyment of 
astronomy is derived from viewing such spectacles simply for their esthetic 
qualities. From a more scientific perspective, the dichotomy estimates 
continue to be worthwhile, as do continued observations of Venus' atmospheric 
phenomena. 1ndividuals are encouraged to participate in our visual and photo-
graphic pursuits and the writer will be pleased to provide information and 
assistance to those with a sincere interest in becoming a part of our program. 

Finally, the author is grateful to those individuals who helped make this 
report possible by means of their continued support and participation. 
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BOOK REVIEWS 

Halley's Comet, 1755-1984: A Bibliography. Compiled by Bruce Morton. 
Greenwood Press, 88 Post Road West, Box 5007, Westport, CT 06881, 1985. 
280 pages, price $ 35.00. 

How timely it is 
Published just last 
probably become one of 
ing the comet sphere. 

Reviewed by David H. Levy 

for a general reference source about Halley's Comet! 
March, Halley's Comet, 1755-1984: A Bibliography will 
the most useful of the dozens of Halley books now orbit-

This bibliography covers books, articles, newspaper editorials, poems, and 
scientific papers. Arranged by year, each entry contains standard biblio-
graphic data, as well as having a consecutive number for easy finding and cross 
referencing. 

Obviously the compiler, Bruce Morton, has done an enormous amount of 
reseach in his field. Head Reference Librarian at Montana State University, 
Morton has brought his dual expertise in bibliographic methods and in comets to 
perform a valuable service. The 1301 entries bring to the reader the dimension 
of the scope of literature about this famous comet. 

Perhaps the most valuable part of this reference is the annotations. Each 
entry contains several lines of description, normally in the style of the work 
cited, so that we can understand both the content and the style of each cited 
reference. The annotation does something else, however; it gives us the chance 
to read through this source as a book on its own, rather than as an index that 
refers us to something else. An evening spent reading these annotations helps 
us to follow the road of progress of our understanding of comets, from both 
scientific and social standpoints. 

The only problem that I encountered was the compiler's decision to list 
all entries chronologically without regard to their genre. The result is, on 
some pages, a hodgepodge of entries in which serious scientific studies are 
listed along with articles of lesser importance. For example, entry 1271, 
Stephen Edberg's famous International Halley Watch Amateur Observer's Manual , 
and entry 1275, David Yeomans' classic The Comet Halley Handbook , are followed 
by references, of equal length, about a Halley's Comet Society which toasts the 
comet every year (entry 1277) and several entries relating to selling comet 
memorabilia. I realize that these entries are important to our understanding 
the social effects of the comet's many appearances, and do not object to their 
inclusion, but I wish that some way could be found, perhaps even through the 
numbering system, to differentiate the scientific and educational entries from 
those more frivolous. 

That one difficulty aside, I recommend this book highly. It provides 
fascinating reading, which is most unusual for a bibliography. If you have a 
serious interest in any of the scientific or social aspect of comets, this book 
is an absolute must for your library. 

Measuring the Universe. By Albert Van Helden. The University of 
Chicago Press, 5801 S. Ellis Ave., Chicago, IL 60637, 1985. viii+ 
203 pages. Price $ 30.00. 

Reviewed by William G. Dillon 

Albert Van Helden has written a fascinating and scholarly account of 
Western man's quest to measure the universe he inhabits. The time period 
covered is from the Third Century B.C. to the mid-Eighteenth Century A.D. 
After an overview in Chapter 1, Van Helden covers the contribution of the 
Greeks in Chapter 2. The solstice-shadow method of Eratosthenes forged the 
first link in the astronomical distance chain by measuring the Earth's radius. 
The eclipse diagram of Aristarchus and his method of lunar dichotomy formed 
the basis for estimating the relative and absolute distances to the Sun and 
Moon for the next two thousand years! 

Chapters 3 and 4 examine the incredible impact of Ptolemy, whose work 
became dogma for the next millennium and a half. Not only did Ptolemy provide 
the model and mathematical framework for predicting planetary positions, he was 
also the source for the planetary distances and sizes that were the heritage of 
all educated Europeans. 
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Chapters 5 and 6 cover the beginning of the end for the Ptolemaic system 
with the work of Copernicus, Tycho, and Kepler. From the heliocentric theory 
of Copernicus, the relative distances and order of the planets followed. The 
problem then was to measure the true distance between any two objects in the 
Solar System in order to establish an absolute scale. This was to be a major 
preoccupation and frustration for succeeding generations of astronomers. 

Tycho recorded stellar and planetary positions with the most accurate 
instruments of his time. Tycho's observations led Kepler to his three laws of 
planetary motion and placed a lower limit on the distance to the stars more 
than an order of magnitude greater than in the accepted Ptolemaic model. 
Galileo noted that the telescope had shown that the accepted angular sizes of 
the planets were gross overestimates. Nevertheless, it was not until the tran-
sit of Mercury in 1631 that these errors became widely evident. 

In the remaining chapters Van Helden discusses the impact of the micro-
meter and of attempts to measure the parallax of Mars (and thus to establish an 
absolute distance scale). Though historians generally credit Cassini or Flam-
steed in 1672 with successfully measuring the parallax of Mars, Van Helden 
argues that instrumental errors swamped the quantity being measured. The 
absolute scale was not reliably measured until the 1761 and 1769 transits of 
Venus. 

The author conveys the sweep and drama of this history in clear, clean 
prose. At times his book reads like a detective novel as the latest findings 
in historical astronomy fit into place. The book is thoroughly documented with 
nearly 600 references cited, 13 figures, 19 tables, and an extensive Biblio-
graphy and Index. I highly recommend this book to anyone with the slightest 
interest in the history of astronomy. 

******************************************************************************* 
* 
* 
* * * * * * * * * * * * * * * * * 
* * * 
* * * * * * * 
* 

* IN MEHORIAM: PETER HEDERVARI, 1931-1984. * * On June 27th last year, the A.L.P.O. lost one of its most active and * 
influential members, Dr. Peter Hedervari. Born in Budapest in 1931, he * 
passed away from a heart attack at the relatively young age of 53. * 

After finishing secondary school, he studied at the Mathemathics * 
Department of Eotvos Lorand University; then he joined the Budapest Geo- * 
graphical and Cartographical Institute, and later the Eotvos Lorand Geo- * 
physical Institute. In 1963 he became Chief Librarian at the Gamma Pre- * 
cision Scientific Instruments factory. Also, starting in 1968, he was a * 
columnist for the weekly popular scientific and technical magazine Elet * 
es· Tudomany (Life and Science). * 

He received a Master's of Arts degree in Geography at Eotvos Lorand * 
University in 1969, and his Doctoral degree in 1970. From 1972, he was a * 
full-time freelance science writer. A tireless science popularizer and * 
writer, beginning in the 1950's he published over 2000 short articles in * 
major magazines and newspapers. His main interests were astronomy and * 
geophysics, followed by space research, meteorology, geography, and * 
paleontology. This energetic man also produced some 15 books! * 

After the death of his wife, Georgiana, he named his private obser- * 
vatory for her, there observing comets, sunspots, and the Moon. His * 
lunar work included serving for several years as Vice-President of the * 
International Lunar Society. Recently, he became interested in lunar * 
photometry, and A.L.P.O. members may wish to refer to articles by him in * 
our Journal : "A Proposed Photoelectric Program for A.L.P.O. Lunar * 
Observers" ( 1.2_, 7/8 [August, 1982], 147-150), and "On the Albedos of * 
Some Lunar Features" ( 30 , 1/2 [June, 1983], 9-10), as well as his * 
contribution of Chapter-4, "Lunar Photometry," in the Solar System * 
Photometry Handbook (Russell M. Genet, ed.,l983, 4-1- 4-20). * 

Unfortunately, Dr. Hedervari will not see Comet Halley, although he * 
had made extensive plans to observe it both visually and photographic- * 
ally, and he undoubtedly would have made a valuable contribution in this * 
area, as he had already done in so many others. * 

* ******************************************************************************* 
(The editor thanks Mr. Janos Papp of Budapest, Hungary, for many of the details 
in the above obituary.) 
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NOTIFICATION: A.L.P.O. DIRECTOR/EDITORSHIP 

Professor Walter H. Haas, the Founder and Director/Editor of the 
Association of Lunar and Planetary Observers, is suffering from a spinal 
ailment which has restricted his activities. However, members will be pleased 
to know that his initial serious condition has improved to the extent that he 
is currently resting at home and doubtless would appreciate receiving personal 
mail and cards at his home address (given for our Librarian, Mrs. Haas, on our 
inside back cover). 

At present, however, he is unable to maintain the laborious task of 
A.L.P.O. Director/Editor, and has transferred these duties to the Acting 
Director/Editor John E. Westfall (address on inside back cover). Prof. Haas 
remains active in an advisory capacity and has the title "Founder/Director 
Emeritus." Until further notice, all A.L.P.O. business correspondence, 
including subscriptions, inquiries, and manuscripts, should be addressed to Dr. 
Westfall at the address given fqr him. 

Despite the obvious difficulties caused by these recent events, we plan to 
conduct "business as usual" and, with this issue, to resume our normal quarter-
ly publication schedule. I am sure all of us join in wishing Walter Haas a 
speedy recovery. 

ANNOUNCEMENTS 

Solar Section Given Permanent Status. All those attending the June 22, 
1985, A.L.P.O. Business Meeting, at Tucson, Arizona, voted in favor of granting 
permanent status to the A.L.P.O. Solar Section (ALPOSS). Thanks to the efforts 
of Solar Section Recorder Richard Hill, together with Assistant Recorders Paul 
Maxson and Randy Tatum, this Observing Section has performed impressively, 
generating regular "Rotation Reports" every 27 days as well as special studies 
published here and elsewhere. These Solar Section staff members have also 
contributed a 1986 Solar ephemeris to the A.L.P.O. Solar System Ephemeris , 
described below. 

Mailing Labels. A.L.P.O. subscription records have now been placed on 
computer files. Beginning with this issue, the first line of each mailing 
label will give the volume and issue number of the expiration of subscription 
for each person receiving this Journal . For example, if your subscription 
expires with this issue, the code will read "31.04", indicating Volume 31, Nos. 
3/4. Please inform the Acting Director/Editor if you feel that this infor-

I I THE STONEHENGE 
WATCHT M. $14.00 

A Great Leap 
Backwards in Time! 

Stonehenge: 5,000 years 
old and still ticking. Now 
you can own this faithful 
miniature of Stonehenge 
encased in a full-sized 
watchcase. No moving 
parts (except the hinge). 
Hands not included. 
Delight your erudite friends 
and amaze your Druid 
neighbors. Complete with 
64-page Instruction booklet 
"Stonehenge Unraveled". 

I MEGALITHIC ASTRONOMY by C.L.N. Ruggles 
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2821 De LaVina, Room M, Santa Barbara, Calif. 93105 
Sales tax lor California delivery. Prices Include postage In U.S.A. 

87 

mation is incorrect. 
A.L.P.O. Staff Address Changes. 

Besides the Director/Editor changes 
described in the Notification above, 
the following staff have changed 
their mailing addresses: 

Mr. Phillip W. Budine, A.L.P.O. 
Jupiter Recorder, now resides at: 2 
Hillside Terrace, Walton, NY 13856. 

The A.L.P.O. Lunar Recorder for 
Lunar Transient Phenomena, Mrs. 
Winifred S. Cameron, now is located 
at: La Ranchita de la Luna, 200 
Rojo Drive, Sedona, AZ 86336. 

1986 A.L.P.O. Convention. At the 
Tucson A.L.P.O. Business Meeting, in 
June, 1985, those attending voted 
unanimously to accept the invitation 
of the Astronomical League to join 
them at ALCON'86 , to be hosted by 
the Baltimore Astronomical Society 
on August 6-10, 1986. The meeting 
will be held on the Johns Hopkins 
University campus in Baltimore, and 
will include the participation of 
the Space Sciences Institute, in 
honor of the launch of the Space 
Telescope. Future issues of this 
Journal will give further details. 



New Publications of the A.L.P.O. Copies of the Lunar Photoelectric Photo-
metry Handbook are available from Lunar Recorder 

BOOKS ON ASTRONOMY 

BURNHAMS'S CELESTIAL HANDBOOK, 3 Volumes 
NEW : THE COMET HALLEY HANDBOOK, by 
--- D.K. Yeomans, Jet Propulsion Laboratory 
NEW INTERNATIONAL HALLEY WATCH AMATEUR 

OBSERVERS' MANUAL, by S.J. Edberg ... 
NEW THE RETURN OF HALLEY'S COMET, 

by P. Moore and J. Mason ...... . 
NEW CHECK A POSSIBLE SUPERNOVA, by J. Salmi; 

40 photo-cards of Galaxies • . . . 
SKY ATLAS 2000: Field or Desk Edition .. 

DeLuxe (Colored) Edition 
Atlas Catalog, Vol. l. . 

$31.85 

$ 5.25 

$ 9.95 

$14.95 

$ 6.25 
$15.95 
$34.95 
$29.95 

on the inside back 
cover) at a cost of 
$ 4.00. This 43-
page booklet descr-
ibes how to conduct 
and reduce accurate 
photoelectric ob-
servations of local 
lunar areas, with 
computer programs, 
and a catalog and 
maps of 298 lunar 
comparison sites. 

AMATEUR ASTRONOMER'S HANDBOOK, by J.B. Sidgwick, 
4th ed., hard-cover $24.95; 3rd ed., soft-bd. $ 6.95 

$ 4.95 

$24.95 
$14.95 
$ 8.00 
$ 7.00 
$ 8.95 

A second pub-
lication, expected 
to be available in 
October for $ 5.00, 
is the first issue 
of the A.L.P.O. 
Solar System Eph-
emeris , for 1986. 
About 80 pages in 
length, it gives 
basic data for the 
Solar System, and 
predictions, inten-
ded for observers, 
for Solar and Lunar 
eclipses, the Sun 
and Moon, the major 
planets and satell-
ites, minor plan-
ets, meteors, and 
comets. For further 
information, write 
the Acting Director 
John E. Westfall 
(address on inside 
back cover). 

OBSERVATIONAL ASTRONOMY FOR AMATEURS, by 
J.B. Sidgwick, reprint of 3rd ed., soft-bd. 

THE PLANET JUPITER, by B.M. Peek; new 
revised edition by P. Moore ..... 

JUPITER, by Gary Hunt & Patrick Moore .• 
THE PLANET SATURN, by A.F.O'D. Alexander 
THE TELESCOPE, by L. Bell, reprint ... 
THE HISTORY OF THE TELESCOPE, by H.C. King 
OUT OF THE DARKNESS, the story of the discovery 

of PLUTO, by C. Tombaugh & P. Moore .. 
THE NEW GUIDE TO THE PLANETS, by P. Moore. 
THE NEW GUIDE TO MARS, by P. Moore •.•• 
NORTON'S STAR ATLAS--limited supply only--
ASTRONOMICAL ALMANAC FOR 1985 ...... . 

$14.95 
$12.95 
$12.95 
$20.95 
$17.00 

Write for a new enlarged list of astronomical literature. 

HERBERT A. LUFT 

P.O. Box 91, Oakland Gardens, NY 11364 

nt 

'lA Certificate of Observation 
has been produced on antiqu-
ed parchment to officially 

!record your personal sight-
ing of Comet P/Halley. The 

1 Time and Place of your Ob-
servation as documented by 

lyou is certified with a hand 
stamped archival seal by an 
astronomer who has been 
studying comets for four 
decades. This unique life-
time document can be mounted 
in a standard display frame 
or this valuable heirloom 
may be given to your 
descendants who will view 
Halley's Comet in the summer 
of 2061. Special ALPO pre-
perihelion prices: 

$ 2.25 ea. plus $ 0.50 postage and flat packaging. 
$ 2.00 ea. additional certificate to same address. 

Solis Lacus Observatory, Rt. 2, Box 262E, Cuba, MO 65453. 314-885-3294. 
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Contonou, Republique Populaire du B&nin 
West Africa 
Clay Sherrod (Assistant Recorder) 
P.O. Box 4145 
North Little Rock, Arkansas 72116 
John E. Westfall (Assistant Recorder, Eclipse 

Timings) 
See address of Acting Director/Editor 

SATURN SECTION 
Julius L. Benton, Jr. (Recorder) 
Associates in Astronomy 
P.O. Box 147 
New Hope, Pennsylvania 18938 

REMOTE PLANETS SECTION 
Richard G. Hodgson (Recorder) 
Dordt College 
Sioux Center, Iowa 51250 

SOLAR SECTION 
Richard Hill (Recorder) 
4832 E. 14th Street 
Tucson, Arizona 85711 
Paul Maxson (Assistant Recorder) 
8839 N. 30th Avenue 
Phoenix, Arizona 85021 
Randy Tatum (Assistant Recorder) 
3707 Moody Ave. 
Richmond, Virginia 23225 

LUNAR SECTION 
John E. Westfall (Recorder) 
See address of Acting Director/Editor 
Winifred S. Cameron (Recorder, Lunar Transient 
Phenomena) 
La Ranchita de Ia Luna 
200 Rojo Drive 
Sedona, Arizona 86338 
Julius L. Benton, Jr. (Recorder, Selected Areas 
Program) 
See address of Saturn Recorder 

COMETS SECTION 
David H. Levy (Recorder) 
Route 7, Box 414 
Tucson, Arizona 85747 
James V. Scotti (Assistant Recorder) 
Lunar and Planetary Laboratory 
University of Arizona 
Tucson, Arizona 85721 

METEORS SECTION 
David H. Levy (Recorder) 
James V. Scotti (Assistant Recorder) 
See addresses in Comets Section 

MINOR PLANETS SECTION 
Frederick Pilcher (Recorder) 
Illinois College 
Jacksonville, Illinois 62650 

LUNAR AND PLANETARY TRAINING PROGRAM 
Jose Olivarez 
Dept. of Community Facilities 
225 W. Douglas 
Wichita, Kansas 67202 



Travel through the Solar Systelll 
and beyond. • • 

The New Solar System - 2nd Edition 
edited by J. Kelly Beatty 

Brian O'Leary 
Andrew Chaikin 

What is the New Solar System? How 
is it different from the one we have pon-
dered for aeons and struggled to com-
prehend before and since the invention 
of the telescope? 

Twenty-one eminent scientists, front-
line participants in the planetary mis-
sions of the 1970's, the vision of 
our solar system that has emerged since 
the Viking, Pioneer, and Voyager expe-
ditions. Lavishly illustrated with spec-
tacular photographs, 150 in full color, 
this book provides an authoritative, 
comprehensive survey of the most recent 
findings about the Sun, the planets and 
their satellites, the Moon, comets, and 
what lies between them. It is also full 
of unanticipated beauty, mystery, and 
enigma, with keys to answering some of 
our most profound questions: How did 
the Sun and planets form? How did 
they evolve? What are the ingredients 
of life? 

This second edition has been exten-
sively revised to incorporate new infor-
mation gained during Voyager 2's en-
counter with Saturn. It contains new 
material on planetary satellites, aster-
oids, and the surface of Venus (including 
color photographs obtained by Soviet 
spacecraft in 1982). A special 14-page 
supplement contains black-and-white 
planetary and satellite maps. Copub-
lished with Cambridge University Press. 

Order 46360 TNSS, 2nd edition, 
cloth ... $24.95. 

Order 46379 TNSS, 2nd edition, 
paper ... $13.95 

Explore the worlds around us with The New 
Solar System and the far reaches of deep space with 
Hans Vehrenberg's Atlas of Deep-Sky Splendors. 
Atlas of Deep-Sky Splendors by Hans Vehrenberg 

Newly revised and updated by the staff of Sky & Telescope, Hans 
Vehrenberg's classic work comprises several books in one: picture 
album, astronomy textbook, and practical observing manual. Its 242 
9 1/,-by-12%-inch pages portray over 400 star clusters, galaxies, and 
nebulae, including all the Messier objects, in spectacular wide-field pho-
tographs. Accompanying the photos are tables of useful data and a 
wealth of scientific information suitable for all readers. 

On the right-hand pages, the Atlas shows all the brightest deep-sky 
objects amid wide star fields, just the way they appear in a good 
amateur telescope. Even the most difficult objects can be located 
precisely in the sky by use of the photographs - an essential asset for 
observers who want to get the most from their telescopes. Also provid-
ed are identification charts, brightnesses, dimensions, types, and other 
information. Each object's right ascension and declination are given for 
the epochs 1950.0 and 2000.0. Left-hand pages describe research find-
ings and include comments by Dr. Vehrenberg and other astrono .. 
mers about the objects displayed, plus more highly detailed 
photographs - many in dramatic color - from the world's great 
observatories. Truly a wealth of information in a most beautiful book. 
Copublished with Cambridge University Press. 

Order 46034 SPLENDORS . $39.95 

Mass. residents add 5% sales tax. Foreign add 10% for shipping. Payment from foreign countries must be in 
U.S. funds drawn on U.S. banks or by International Money Order. 

SKY PUBLISHING CORPORATION 
49 Bay State Road 

Cambridge, Mass. 02238-1290 
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