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The Last of the First Generation

With the surface of the planet Venus finally attained
through the success of VENERA 7 in late 1970, the So-
viet Union decided to send one more set of their first-
generation Venus probes to the shrouded world to im-
prove upon the limited data already gathered by VEN-
ERA 7. This was required for planning the more sophisti-
cated VENERAs which would follow in the coming years.

On March 27 and 31, 1972, two spacecraft were lofted
from the Kazakhstan Republic into Earth orbit during the
one good Venus launch window of that year. The first ve-
hicle, VENERA 8, was boosted away from its parking or-
bit into deep space. The second VENERA did not escape
Earth’s gravity and was quickly designated COSMOS 482,
where it remained in a highly elliptical path until May of
1981. This was the last known major failure of a Soviet
Venus probe to date.

The primary task of VENERA 8 was to deposit the
first lander on the day side of Venus (COSMOS 482 had
been meant to drop its lander on the planet’s night side).
The information returned by earlier Venus vessels allowed
VENERA 8’s designers to modify the spacecraft series
once again. This time the lander was given precisely tai-
lored environmental protection to make space for more
scientific devices. A second omni-directional antenna was
added to VENERA 8. This way, if the lander tipped over
like VENERA 7 had, it could still clearly broadcast its
measurements back to Earth.

On July 22, the small metal VENERA robot flew into
the planet Venus, detaching the sealed instrument pack-
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age into the yellowish clouds before the rest of itself was
burned up by atmospheric friction. The capsule made a
rapid descent to the far eastern region of Navka Planitia,
2,896 kilometers (1,738 miles) from VENERA 7’s touch-
down site. Once on the surface, VENERA 8 ejected its
extra, disc-shaped antenna onto the ground several meters
away and began reporting about the immediate external
conditions. The lander transmitted from Venus for fifty
minutes before succumbing to the rising internal heat.
The VENERA 8 lander was loaded with a wide va-
riety of instruments for making numerous measurements
not attempted with its predecessors. During its descent
through Venus’ atmosphere, the probe conducted an anal-
ysis for ammonia, finding no more than 0.1 percent of the
gas present. VENERA 8§ clocked the horizontal velocities
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of the winds buffeting it at various altitudes. Venus’ wind
speeds ranged from a strong one hundred meters (330 feet)
per second over forty-eight kilometers (twenty-nine miles)
from the surface to just one meter (forty inches) per sec-
ond below ten kilometers (six miles). The winds moved in
the same direction as the planet’s rotation, though much
faster.

On the planet, VENERA 8 refined the surface tem-
perature and pressure readings made by VENERA 7. Now
the ground temperature was placed at 470 degrees Celsius
(878 degrees Fahrenheit), plus or minus eight degrees. The
crushing air pressure was verified at ninety bars, this time
with an accuracy variance of only 1.5 bars.

The density of the Venerean soil was given an exam-
ination using the second omni-directional antenna, while
its composition was studied with a gamma-ray spectrom-
eter. Initially, the surface at the unmanned craft’s land-
ing site was thought to be an upland plain made of loose
granite, possibly a very ancient part of Venus’ crust. More
recent studies indicate that the soil around VENERA 8 is
probably a rare form of basalt, one with high potassium
levels. Did basaltic lava from erupting volcanoes once flow
across Navka Planitia?

Light levels from the Sun were also measured at this
location using instruments called cadmium sulfide pho-
toresistors. These devices relayed data which seemed to
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indicate that few solar photons penetrated the obscuring
cloud decks to the surface. Apparently, even in Venus’
long daytime, the sky was no brighter than twilight on
Earth. An observer would be able to see objects no more
than one kilometer (0.62 mile) away in the darkness, if

that. Later on it would be learned that the lander came
to rest when the Sun was just five degrees above the lo-
cal horizon. High noon on Venus was much brighter than
thought at the time.

Advanced as VENERA 8 was over the Soviet craft

Comet Comments
by Don Machholz

(916) 346-8963 CC189.TXT April 7, 1994
Several comets remain visible in our skies. Mean-

while, a new Comet Mueller and a new Comet Shoemaker-

Levy has been discovered.

Comet Mueller (1994c): Jean Mueller discovered this

comet on plates exposed during the course of the Second

Palomar survey. Found on March 10 at magnitude 17, the

Periodic Comet Tempel 2
Date RA-2000-Dec Elong Sky Mag
04-23 00h03.6m —05°13"  34° M 114
04-28 00h17.7m —04°06'  36° M 115
05-03 00h31.6m —03°02"  37° M 118
05-08 00h45.2m —01°58'  38° M 117
05-13 00h58.5m —00°57"  40° M 118
05-18 01h11.6m +00°02"  41° M 119
05-23 01h24.4m +00°58  42° M 120
05-28 01h37.0m +01°52"  44° M 122
06-02 01h49.2m  +02°42"  46° M 123
06-07 02h01.2m  +03°29"  47° M 125

Periodic Comet Tempel 1
Date RA-2000-Dec Elong Sky Mag
04-23 13h09.2m +12°10"  152° E 9.7
04-28 13h05.3m  +11°34"  148° E 9.5
05-03 13h02.0m +10°46’  144° E 9.4
05-08 12h59.5m  +09°45’"  140° E 9.3
05-13 12h57.8m +08°33"  136° M 9.2
05-18 12h57.2m  +07°11"  132° M 9.1
05-23 12h57.6m +05°40"  128° M 9.0
05-28 12h59.0m +04°00"  125° E 8.9
06-02 13h01.7m  +02°15"  122° E 8.9
06-07 13h05.3m  +00°23’"  119° E 8.9

Period Comet Mueller (1993a)
Date RA-2000-Dec Elong Sky Mag
04-23 23h03.0m —03°49’  47° M 10.4
04-28 23h05.2m —04°52’ 52° M 10.4
05-03 23h07.lm —05°59’ 57° M 10.4
05-08 23h08.6m —07°12"  62° M 10.4
05-13  23h09.8m —08°31"  67° M 10.4
05-18 23h10.5m —09°57 72° M 10.5
05-23 23h10.7m —11°31’ 78° M 10.5
05-28 23h10.3m —13°14’  83° M 10.5
06-02 23h09.3m —15°06"  89° M 10.5
06-07 23h07.6m —17°09"  95° M 10.5
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comet was closest to the sun at 1.81 AU in early December
1993. It is getting dimmer.

Comet Shoemaker-Levy (1994d): On March 23, Car-
olyn Shoemaker reported her discovery of a new comet on
plates exposed on March 14 by herself, David Levy, and
D. Williams. A preliminary orbit suggests that the comet
will be closest to the sun at 1.16 AU in late May, but it is
pulling away from the earth and getting fainter. It is now
magnitude 14.

This issue of Comet Comments is available via ele-
cronic mail. You can download it by calling Kingmont Ob-
servatory BBS at (916) 652-5920. Request file CC189 . TXT.
It is in Section 1.

Periodic Comet Shoemaker-Levy 9 (1993e)
Date RA-2000-Dec Elong Sky Mag
04-23 14h26.9m —14°54"  174° M 13.5
04-28 14h24.6m —14°40" 179° M 13.5
05-03 14h22.4m —14°26" 176° E 13.5
05-08 14h20.2m —14°12"  170° E 13.5
03-24 14h18.1lm —13°58’  165° E 13.5
03-29 14h16.2m —13°44’  160° E 13.5
04-03 14h14.4m —13°31"  154° E 13.6
04-08 14h12.8m —13°19"  149° E 13.6
04-13  14h1l.4m —13°08"  144° E 13.6
04-18 14h10.3m —12°57"  139° E 13.6

Comet McNaught-Russell (1993v)
Date RA-2000-Dec Elong Sky Mag
04-23 06h29.9m +63°43’ 69° E 7.2
04-28 07hl4.1lm +69°44’ 71° E 7.6
05-03 08h1l.5m +73°49’ 73° E 8.0
05-08 09h22.5m +76°06’ 75° E 8.4
05-13  10h36.4m  +76°43’ 77° E 8.8
05-18 11h41.2m +76°04’ 78° E 9.2
05-23 12h31.6m +74°37 79° E 9.5
05-28 13h09.0m +72°43’ 81° E 9.9
06-02 13h37.0m +70°36’ 82° E 10.2
06-07 13h58.6m  +68°22’ 83° E 10.5

Period Comet Mueller (1993p)
Date RA-2000-Dec Elong Sky Mag
04-23 03h31.0m —49°01’ 65° E 6.9
04-28 04h27.0m —49°42’ 70° E 6.9
05-03 05h29.4m —48°33’ 74° E 7.0
05-08 06h30.7m —45°17 79° E 7.1
05-13 07h24.5m —40°19’  82° E 7.3
05-18 08h08.4m —34°32’ 84° E 7.6
05-23 08h43.2m —28°4¢’ 85° E 7.9
05-28 09h10.8m —23°31’ 84° E 8.3
06-02 09h33.1lm —18°58’ 82° E 8.7
06-07 09h51.5m —15°09’ 81° E 9.0
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that explored Venus before it, the probe had merely hinted
at the surprises in store for the new machines to follow.
The first generation probes had shown scientists what the
planet was like in and under its clouds. The next genera-
tion would begin to reveal the long history of how Venus
had come into its present state.

On the Way to Mercury

The year 1973 marked an unusual event for the Soviet
space program: For the first time since the VENERA mis-
sions of 1961, no space vehicles of Soviet manufacture were
sent to Venus during a favorable launch window. Soviet
spacecraft designers were busy constructing the second
generation of their prestigious VENERA probes, which
would not be ready until the Venus launch window in mid-
dle 1975.

The people in charge of the Venus program appar-
ently felt that enough information had been gathered
about the perpetually cloudy planet by their first genera-
tion probes and the American missions to make a further
expedition with the same type of spacecraft merely redun-
dant. In addition, the Soviets had their hands full in 1973
with a second LUNOKHOD roaming the dusty surface
of Earth’s moon, the monitoring of four new unmanned
craft heading to Mars, and the slow reactivation of their
SALYUT space station program after the tragic loss of
the SOYUZ 11 crew in June of 1971.

The United States had their own intentions for Venus
during this intervening period, though the shrouded world
was not NASA’s primary goal for their latest planetary
mission. Venus was to serve as an important gravity assist
for the MARINER 10 spacecraft, which was aimed for the
smallest of the terrestrial worlds, Mercury.

Until the early 1970s, Mercury was a place as nearly
mysterious as Venus. Due to its relative distance from
Earth and close proximity to the glaring Sun, features on
this ancient world were seen faintly at best. It was up to
MARINER 10 to flyby Mercury and reveal its true face
to humanity.

Launched from Cape Canaveral on November 3, 1973
aboard an ATLAS-CENTAUR rocket, MARINER 10 was
destined to make the first two-planet flyby mission in
space history. Despite a number of threatening technical
problems which arose shortly after launch, MARINER fi-
nally came under the gravitational influence of Venus in
early February of 1974. The probe’s flight path had to
be precise, or Venus’ mass would deflect the vehicle away
from Mercury.

On February 5, MARINER 10 skimmed just 5,768
kilometers (3,461 miles) above Venus’ hidden surface.
The probe’s various cameras imaged the planet for the
first time from nearby space, showing scientists that
photographing Venus above its cloud deck could give
more useful information about the planet than previously
thought. Measurements of the clouds taken in ultraviolet
light verified earlier indications that the planet’s upper at-
mosphere sped around Venus in just four Earth days, far
faster than its rotation period of 243.1 Earth days. Intri-
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cate details in the thick clouds only glimpsed at through
Earth telescopes in the past were brought into full focus
by the craft.

Other instruments aboard MARINER 10 reported
that Venus’ temperatures from the top of its atmosphere
to the surface varied little across the planet. MARINER
gave further evidence for the lack of a planetary magnetic
field, in part by the strong influences of the solar wind on
the Venerean ionosphere. Unable to remain, the third suc-
cessful American spacecraft to Venus — and the first since
MARINER 5 seven years ago—sailed on to its historic
encounter with Mercury in late March.

The Face of Hell Revealed

Exploration of Venus by Soviet spacecraft got back
into full swing by the launch window of 1975. As pre-
dicted, the more advanced second generation of VENERA
vehicles were to be the latest emissaries from Earth. In
basics, these new machines were similar in design to their
Soviet predecessors, consisting of a main bus with large
solar panels on either side and an attached lander (inside
a protective aeroshell) for making surface studies. Here,
though, the resemblances abruptly ended.

The two vessels, to become known as VENERA 9 and
10, carried far more instrumentation than any such space-
craft before. The result of these improvements were to
make the new VENERASs the biggest and heaviest Venus
probes yet built. The complete VENERA 9 craft mea-
sured 6.7 meters (22.11 feet) across with the solar panels
extended. The probe weighed a total of 4,936 kilograms
(10,859 pounds), with 660 kilograms (1,452 pounds) of
that being the improved lander. VENERA 10 weighed
97 kilograms (213 pounds) more overall. The increased
mass forced the Soviets to switch from using the old MOL-
NIYA rockets to the more modern and powerful PROTON
boosters, which had already proven themselves as heavy
lift vehicles on Luna and Mars missions.

The main buses of the two VENERAs would neither
fly by the planet nor plunge into the turgid atmosphere
to their destruction. Instead, they would become the first
space vehicles to circle the second world. The orbiters
were equipped to image the planet’s cloud cover, along
with measuring its brightness, reflectivity, and tempera-
ture. Other devices were carried to search for any evidence
of even a minute planetary magnetic field. The VENERA
buses also had the task of sending data from the deployed
landers back to Earth.

The landers underwent a series of major technical
changes which gave the Venus explorers the unusual ap-
pearance of a sphere with a top hat and a wide ring (torus)
surrounding the base of the ball.

The “top hat” served a multitude of purposes:
The vertical spiral cylinder was the main antenna and
parachute housing. The disc underneath the cylinder and
overhanging the sphere was used both as a reflector of
radio waves to the antenna and as an air brake for the
landers during the last stages of their descent through the
Venerean sky. Past VENERA missions had proven that
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are no facilities there. Plan for cold weather and large
insects — letting us have a chance of getting neither.

Venus’ atmosphere was so thick that an oblate object
could sink slowly enough to the planet’s roasting surface
without the aid of parachutes and survive the impact.
This method also allowed the lander to reach the surface
fast enough so as not to overheat while still high in the
atmosphere.

The metallic sphere housed the majority of the
probes’ scientific instruments, including an extendible ra-
diation densitometer to measure the soil density and a
television imaging system to give humanity its first opti-
cal views of Venus’ elusive surface. Just below the cam-
eras were floodlights to illuminate what Soviet scientists
thought would be a very dim landscape, due to the infor-
mation from VENERA 8 three years prior. The torus at
the bottom would cushion the physical shock of the craft
at the moment of touchdown and keep the lander upright.

VENERA 9 and 10 were launched into space on June
8 and 14, 1975, respectively. Four months later and two
mid-course corrections apiece, the robot vehicles arrived
in Venerean space. On October 20, VENERA 9 split into
two components: The main bus fired its braking engines
to achieve a wide orbit around Venus, while the capsule
was targeted for a planetary landing.

On October 22, the VENERA 9 lander entered the
atmosphere of Venus. The descent pattern for the probe
varied some from the landers before it. Once air resis-
tance had slowed down the craft, the top half of the lan-
der’s spherical covering was pulled away at an altitude
of sixty-four kilometers (thirty-eight miles) by two small
parachutes. A braking parachute then emerged to further
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reduce VENERA 9’s velocity.

Soon after this procedure, three main parachutes were
sent billowing above the lander, while the lower section
of the aeroshell was released from the probe, completely
exposing the lander to the surrounding air. This profile
lasted for twenty minutes. Fifty kilometers (thirty miles)
above the planet’s surface, VENERA 9 broke through the
dense cloud cover and removed its main parachutes. The
lander now had to rely on its aerobrake disc to survive
impending contact with the swiftly approaching ground.

At 5:13 Greenwich Mean Time (GMT), the strange-
looking craft touched down at the base of a hill in north-
eastern Beta Regio at a speed of seven meters (twenty-
three feet) per second, kicking up a small cloud of dust
upon landing. Initial temperature and pressure readings
in the immediate area reached 460 degrees Celsius (860 de-
grees Fahrenheit) and ninety Earth atmospheres. Winds
at the landing site blew around VENERA up to 2.5 kilo-
meters (1.5 miles) per hour. While a similar breeze on
Earth would be quite mild, Venus’ denser atmosphere am-
plified the force of the wind several times.

Fifteen minutes into its surface mission, VENERA 9’s
television cameras were automatically uncovered and ac-
tivated, where they began a scan of the landing site in a
forty by 180-degree field of view. The curved black, white,
and gray image eventually transmitted to Earth was the
first of its kind ever to be returned by a spacecraft on
another planet. It was also a very surprising picture to
the scientists who had assumed that the Venerean crust
would be little more than a desert of nearly unbroken sand
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engulfed in darkness.

VENERA’s new home was as brightly lit as an over-
cast day on Earth (the Sun shone fifty-four degrees above
the local horizon during the lander’s fifty-three minutes of
transmission time), rendering the floodlights unnecessary.
The ground was certainly not a bland sea of sand. Both
sharp and round-edged rocks embedded in soil surrounded
the craft off into the distance, indicating that this region
may have seen relatively recent crustal activity. This was
yet another surprise to scientists who thought that Venus
had been geologically extinct for ages. The lander also
captured part of its shock-absorbing torus and the ex-
tended densitometer in lower portion of the historic im-
age.

The findings from the probe’s gamma-ray spectrom-
eter produced yet another new piece of information to the
data sent back by VENERA 8 in 1972. This particular
area appeared to be composed of a more common basaltic
material than that found at VENERA 8’s landing zone
in Navka Planitia. Later Venus missions have shown that
Beta Regio consists of two shield volcanoes, possibly still
active.

On October 25, VENERA 10 followed a programmed
route similar to that of its twin vessel. The main bus in-
serted itself into a two-day orbit around Venus while the
lander fell onto the planet 2,200 kilometers (1,320 miles)
from the now-silent VENERA 9, in the southeastern cor-
ner of Beta Regio. The craft found its examination site to
be five degrees warmer and two bars of air pressure higher
than its counterpart’s landing area. The winds moved at
1.3 meters (4.3 feet) per second.

VENERA 10 came to rest at a slight angle on a large,
flattened rock. The landscape image produced by the ve-
hicle was quite different from its immediate predecessor’s.
The entire plain consisted of rock slabs and soil which ap-
peared weathered and truly ancient, with little evidence
of any geological activity having occurred in a very long
time. Despite this, composition analysis of the surface by
VENERA 10 did agree with VENERA 9, the primary soil
mineral being a common type of basalt.

The VENERA 10 lander transmitted twelve more
minutes of information than did VENERA 9, though both
craft may have been active even longer. The signals were
cut by the orbiter relays when they went out of the lan-
ders’ radio range during the surface missions.

The orbiters themselves continued to return data
through the middle of 1976, monitoring solar wind inter-
actions on Venus’ ionosphere and newly discovered plasma
tail. The probes showed that liquid droplets existed in the
atmosphere, though their actual composition remained to
be learned. Infrared radiation measurements on Venus’
clouds indicated that the world’s nighttime temperatures
were actually warmer than in the day hemisphere! Strong
air streams on Venus’ daylight half brought radiating el-
ements to heat the dark side. The orbiters also found
short-period glows in the night hemisphere which were
attributed to bursts of lightning.
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So much new information had been returned about
the veiled world by VENERA 9 and 10 that the Soviets
were forced to skip the Venus launch window in the winter
of 1976-1977. Extra time was required to modify the next
group of second generation VENERA spacecraft to better
examine the planet’s latest revelations and mysteries.

The Armada of 1978

The late 1970s were an exciting time in planetary ex-
ploration for the United States. Two space probes named
VIKING had become the first unmanned vehicles to suc-
cessfully land on Mars in 1976. Their electric eyes pre-
sented an alien world of reddish deserts strewn with boul-
ders under pink daytime skies. In the summer of 1977, an-
other team of vehicles named VOYAGER were launched
from Cape Canaveral on a decade-long journey to the mas-
sive Jovian worlds inhabiting the outer solar system.

By 1978, NASA had again focused its attentions on
Venus, this time with a level of technical and quantitative
sophistication unmatched by any U.S. Venus mission be-
fore. The project spacecraft were designated PIONEER
VENUS, the last in a long line of solar system explorers
going back twenty years and spanning into the interstellar
realm.

PIONEER VENUS was divided into two space
probes which appeared similar but had different mis-
sion goals. PIONEER VENUS 1 (PV1, also known as
PIONEER VENUS Orbiter and PIONEER 12) would cir-
cle the planet and conduct the first radar mapping of the
Venerean surface from a location other than Earth. PI-
ONEER VENUS 2 (PV2, also called PIONEER VENUS
Multiprobe and PIONEER 13) would dive straight into
the planet, releasing four smaller craft to examine Venus’
bizarre atmosphere from top to bottom.

PV1 was sent from Earth on May 20, 1978, encased
in the nosecone of an ATLAS-CENTAUR rocket. PV2
followed on August 8. Despite the separation of several
months between launches, both craft were planned to ar-
rive at Venus within days of each other in early December.
PV1 required the slower flight path in order to avoid using
a larger and more powerful orbital insertion engine, thus
preventing several scientific instruments from being aban-
doned. Though widely unforeseen at the time, PIONEER
VENUS was to be the last new planetary mission for the
United States through the end of the 1980s.

On a less dramatic note that year, the Soviet Union
launched their eleventh and twelfth official VENERA
probes on September 9 and 14. Resembling the successful
1975 Venus craft, VENERA 11 and 12 cradled a host of
new instruments for studying the second world. Two of
these devices were a gas chromatograph and the Groza
(thunderstorm) instrument, the first designed for a more
thorough analysis of the constituents in the Venerean at-
mosphere and the second for detecting lightning amongst
the clouds. The landers also carried improved cameras,
meant to take the first color images of Venus’ surface, and
equipment for soil drilling and analysis. The VENERASs
would reach Venus just weeks after their American coun-
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terparts.

A World of Women

On December 4, 1978, the small cylindrical form
of PIONEER VENUS 1 fired its braking engine into a
twenty-four-hour orbit around the giant yellow sphere of
Venus. Soon the spacecraft settled in and began bounc-
ing radar beams off the planet’s beguiling surface during
each period of closest approach. PV1’s view of Venus’
face was somewhat limited in detail, since the radar could
only resolve objects down to seventy-five kilometers (forty-
five miles) in diameter. However, the probe was able to
examine territory that remained continually hidden from
Earth’s more powerful radio telescopes, a value in itself.

A cohesive picture of the world beneath the clouds
began to emerge for the first time, thanks to PV1. The
overall surface of the planet was relatively flat: Sixty per-
cent of Venus’ crust lay within one half kilometer (0.3-
mile) of the mean surface. Despite this smoothness, quite
a few impressive geological features were found scattered
across the globe, presenting scientists with proof of ma-
jor tectonic activity in the planet’s past. Of particular
note were two continent-size plateaus named Aphrodite
and Ishtar Terra. Rift valleys and possible volcanoes were
also revealed in the radar images.

The work of PV1 allowed for the first detailed nam-
ing of surface features on Venus. The International As-
tronomical Union (IAU), the organization which gives ce-
lestial bodies their official names, decided that all places
not already labeled by previous Earth-based studies be
given nomenclatures of women from history and various
mythologies. One reason for this action was that Venus
is the only planet in the solar system called after an an-
cient female deity, so naming its surface regions for famous
women seemed only appropriate.

PV1 went on to monitor the complex cloud struc-
tures of the planet and its near-space environment for well
over a decade, right to its fiery end in the Venerean at-
mosphere on October 8, 1992. The electric field detector
found numerous indications of lightning in Venus’ clouds,
though there was considerable debate whether the read-
ings were truly lightning or activity in the ionosphere. The
orbiter observed Comet Halley as it swung around the
Sun in February of 1986, and recorded several gamma-ray
bursts, high-energy radiation of speculative origin, spray-
ing in from deep space.

America on Venus

In late November, PIONEER VENUS 2 was just
weeks away from its encounter with the shrouded planet.
It was at this time that the main spacecraft bus began
to release its cargo of four atmosphere craft, one Large
Probe and three simpler and identical Small Probes. The
first to be detached was the Large Probe on November 16,
at a distance of 11.1 million kilometers (6.6 million miles)
from Venus. The Small Probes followed suit on Novem-
ber 20, when the robot fleet was 9.3 million kilometers
(5.6 million miles) from the target world.
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The Small Probes were named North, Day, and
Night, corresponding to the areas on Venus they were pro-
grammed to impact the following month. All four probes
were instrument-packed spheres covered with conical heat
shields designed to protect the craft from the heat of en-
try with the planet’s atmosphere. The Large Probe would
have the advantage of a parachute during most of its de-
scent through the Venerean air. The Small Probes would
have to depend on their heat shields alone to slow them
in the atmosphere, much as VENERA 9 and 10 had to
rely on their aerodiscs to keep from crashing. While none
of the probes were meant to survive their destinies with
the planet, it was hoped that at least a few of them would
land gently enough for continued transmission from the
ground.

On December 9, the Large Probe became the first
of PV2’s components to plunge into Venus’ dense clouds.
The probe slammed into the upper atmosphere at forty-
two thousand kilometers (25,200 miles) per hour and was
slowed to 727 kilometers (436 miles) per hour in just
thirty-eight seconds. Minutes later a small mortar on
the craft was fired to start a chain reaction of parachute
deployment and heat shield removal. The Large Probe
continued drifting downward, examining the air swishing
around it.

Almost seventeen minutes later, the parachute cords
were cut from the seventy-three-centimeter (twenty-nine-
inch) diameter sphere. The probe fell free for over one
half-hour to finally impact upon Navka Planitia at a speed
of thirty-two kilometers (nineteen miles) per hour. The
Large Probe became the first American vessel to reach the
surface of Venus, though it did not survive the encounter.

Minutes after their larger brother entered the
Venerean atmosphere, the three Small Probes followed
in turn, spreading out over the globe to sample different
environments. Falling without the support of parachutes,
the Small Probes surveyed their regions of air in less than
one hour.

First to arrive was the North Probe, coming down
at night on Ishtar Terra just south of Maxwell Montes,
the highest point on Venus. The craft went silent in the
darkness with its thirty-five kilometers (twenty-one miles)
per hour landing.

The Day Probe created a cloud of dust at its landing
site between Navka and Lavinia Planitia. It was this loose
soil which helped to keep the Day Probe intact and trans-
mitting back to Earth for an impressive 67.5 minutes after
touchdown. Radio contact ended with the exhaustion of
the probe’s batteries. Before shutting down, the craft re-
ported an internal pressure buildup and temperature rise
to 126 degrees Celsius (259 degrees Fahrenheit).

The Night Probe also kept broadcasting after its land-
ing in Aino Planitia, but for only a mere two seconds.

The last of the PV2 flotilla to reach Venus was the
spacecraft bus itself, sailing into the planet’s upper at-
mosphere without the benefit of a heat shield against
air friction. The bus returned data unobtainable by its
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smaller companions for just over one minute before be-
ing destroyed roughly 120 kilometers (seventy-two miles)
above Themis Regio.

A Wild and Deadly Atmosphere

The kamikaze jaunts of the PIONEER VENUS 2 mis-
sion confirmed earlier data and yielded new information
on Venus’ atmosphere as revolutionary in the study of the
shrouded planet as that returned from the MARINER 2
flyby sixteen years earlier.

Ninety kilometers (fifty-four miles) above the surface,
the probes began cutting through a layer of haze twenty
kilometers (twelve miles) deep. The next twenty-three
kilometers (fourteen miles) held three main cloud layers,
the highest of which was continually driven around the
globe by winds moving at an incredible 360 kilometers
(216 miles) per hour, faster than a powerful hurricane on
Earth. The bottom cloud deck was opaque. Further down
the air became almost stagnant and turned hazy again,
finally clearing thirty kilometers (eighteen miles) from the
ground.

A number of strange events and wonderful discover-
ies occurred during the PV2 probes’ one-way trip. The
temperature sensor on every probe shut off about sixteen
kilometers (ten miles) from the surface, just as an intensity
of infrared light was being recorded. Other instruments
also reacted unusually around the same time. Electrical
and chemical interactions with the air were blamed for the
crafts’ behavior, but actual reasons remained elusive.

The mass spectrometer on the Large Probe, designed
to identify atmospheric particles by measuring their vari-
ous masses, was rendered temporarily useless when it be-
came clogged with a cloud droplet during the descent. A
heater coil around the device inlet eventually boiled the
droplet away, allowing its molecular makeup to be taken
in the process. The readings proved what had been theo-
rized since 1973: The drop was composed of sulfuric acid,
which saturated the Venerean atmosphere as a heavy mist.
Venus was not only extremely hot, its air was more cor-
rosive than the battery acid of an automobile.

It appeared that the acid came from the sulfur diox-
ide permeating the planet’s atmosphere, which gives the
Venerean clouds their yellow tint. Indeed, the PIONEER
VENUS Orbiter would monitor reductions in the amount
of sulfur dioxide in the planet’s atmosphere during its cir-
clings of the globe. Since sulfur dioxide is a known con-
stituent of volcanic eruptions on Earth, did this mean that
at least some of Venus’ volcanoes were active and spewing
out material?

The presence of sulfuric acid and sulfur gas in the
Venerean air, along with the known abundance of carbon
dioxide, played primary roles in furthering support for the
greenhouse theory regarding the planet’s high tempera-
tures. These were the key ingredients required by the
theory to explain how Venus kept the majority of its heat
from exiting into space.

The other particle found in that particular droplet
provided a major clue to the conditions in Venus’ dis-
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tant past. Deuterium, an isotope of hydrogen (also called
heavy hydrogen), was found in quantities one hundred
times greater than in Earth’s oceans, where its highest
concentrations reside on our planet. Did this mean that
Venus also had oceans of water ages ago? Was Venus
once more like Earth in its early days? Had an atmo-
sphere growing in carbon dioxide trapped the Sun’s heat
and increased Venus’ temperatures until the oceans boiled
away into the sky?

The Large and Small Probes’ mass spectrometers
doled out one more tantalizing atmospheric mystery for
scientists. The inert gases neon and argon were found in
much higher amounts than theory predicted. It was as-
sumed that Earth and the other terrestrial planets had
gotten their air from crustal outgassing billions of years
ago. Did the data from Venus indicate that the planets (or
at least Venus) had actually formed their atmospheres by
collecting gases from the condensing solar nebula during
the birth of our solar system? PIONEER VENUS had si-
multaneously solved and opened wide a host of riddles for
future investigation, the mark of a successful expedition.

A Mixed Bag Mission

Two weeks after the mission end of PIONEER
VENUS 2, the Soviet Venus exploration team made
its scheduled appearance. Since the VENERA craft had
been sent up after the favorable Venus launch window,
the main buses were unable to carry enough fuel to break
into orbit about the planet. Instead, they had to settle
for heliocentric paths. However, this setup would allow
the buses to be in longer radio contact with the landers
than if they were circling Venus.

Having taken a somewhat shorter flight route, VEN-
ERA 12 arrived on December 21. Its twin skimmed by on
Christmas Day. Both landers were ejected from the pass-
ing mother craft and entered the Venerean atmosphere,
coming down about one hour later eight hundred kilome-
ters (480 miles) apart in eastern Phoebe Regio.

The landers transmitted from the surface for record
times: Ninety-five minutes for VENERA 11 and 110 min-
utes for VENERA 12. Impressive amounts of atmosphere
data were released by Soviet officials. Strangely, though,
little was said regarding actual information on the probes’
landing sites.

Two of the main lander objectives had become vic-
tims of equipment failure. On both craft, the color cam-
eras’ protective covers refused to come off. The soil drills
also failed to function as planned. Soviet officials decided
to remain quiet on these drawbacks for the time being and
emphasize on the probes’ scientific successes.

The reason for this loss to the study of Venus may
have been due to secret desires for the planet Mars. In
1989, the Soviet book RACE TO MARS revealed plans
for an ambitious unmanned mission in the late 1970s to
bring back soil samples from the Red Planet. The project
was designed to upstage the plans then being considered
by NASA and the Jet Propulsion Laboratory (JPL) for
taking Martian soil of their own. Unfortunately, the soil
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sample return mission never left the ground, but it appar-
ently had a profoundly negative affect on the Soviet lunar
and Venus craft also under construction at the time.

The Mars mission was complicated, consuming a
great deal of the engineering resources available. In the
rush to get the vehicle into space, the LUNA 24 soil
sample return mission of 1976 was delayed and a third
LUNOKHOD rover eventually wound up as a museum
display. The camera and drill problems of VENERA 11
and 12 may have been a result of this neglect in the race to
Mars. Soviet exploration of the Red Planet also suffered
from this event, as preoccupation with the gathering of
Martian soil led to no further Mars expeditions until the
PHOBOS probes of 1988.

The VENERA landers did return some useful infor-
mation, however. Surface temperatures were found to be
446 degrees Celsius (835 degrees Fahrenheit) for VEN-
ERA 11 and 460 degrees Celsius (860 degrees Fahrenheit)
for VENERA 12. Eighty-eight Earth atmospheres pushed
down on VENERA 11, while its counterpart dealt with
two more bars of air pressure.

The Soviet mass spectrometers agreed with the PI-
ONEER VENUS results on the high amount of argon in
the air. The gas chromatographs found carbon monoxide
for the first time, though this was unknown until the data
was reanalyzed in 1980. This same instrument on VEN-
ERA 11 found only minute traces of atmospheric water,
while VENERA 12 recorded none. It was determined that
if all the water on Venus was pulled down from the sky
onto its surface, it would make a film across the globe
only one centimeter (0.39-inch) thick. Venus is a very
dry planet, though conditions might once have been quite
different.

A puzzling contradiction was made by the X-ray flu-
orescence cloud aerosol analyzer aboard VENERA 12. In
the layers where sulfur was expected to be found, large
particles of chlorine compounds were recorded in their
place. This went against the data from earlier spacecraft
missions and Earth-based observations. Future probes
with even more sensitive devices would be required to re-
solve this.

The spectrophotometers relayed that the clouds were
thin enough to allow visibility for several kilometers,
but the Sun itself would be impossible to see from the
ground. The Groza lightning detectors seemed to have
found widespread electrical activity: The noise from one
alleged bolt created thunder which shook around VEN-
ERA 12 for fifteen minutes. Early theories associated the
lightning with the volcanic region the landers had come
down upon, as Earth volcanoes do sometimes trigger thun-
derstorms. However, the readings had taken place far
above the Phoebe volcanoes, revising the lightning con-
cept as being only cloud-to-cloud in nature. Some scien-
tists argued that Venus’ atmosphere was too stagnant to
produce lightning of any sort, leaving the idea of Venerean
electrical storms still in doubt.

PIONEER VENUS 1 and 2 and VENERA 11 and 12

May SACNEWS

had finally given planetary scientists an overall picture of
what the second world from the Sun was truly like. There
was, however, more than enough conflicting and missing
information from the probes to warrant new missions to
root out the details. Soviet spacecraft engineers passed
the next launch window in the spring of 1980 to prepare
a more advanced set of VENERASs for the job.

Venus in Color

On October 30 and November 4, 1981, two PRO-
TON rockets lifted the VENERA 13 and 14 probes from
the Tyuratam Space Center into the skies. The new Venus
explorers were similar to the 1978 VENERAs, though with
improved instrumentation and several new additions, in-
cluding a penetrometer and an X-ray fluorescence spec-
trometer. The penetrometer would test the density and
strength of the soil at the landing sites and the spectrom-
eter would analyze the air and soil brought into it by the
lander’s drilling device. The main buses would also flyby
Venus instead of orbiting the planet.

Released on February 27, 1982 after a four-month
interplanetary trajectory, the VENERA 13 lander de-
scended towards Venus, entering the top of its atmosphere
on March 1. During its sixty-two minute trek to the sur-
face, the lander’s aerosol X-ray fluorescence spectrometer
found an abundance of sulfur over chlorine, the opposite
of VENERA 12’s findings and in agreement with earlier
observations.

The spectrophotometer reported that the cloud base
ended at forty-nine kilometers (twenty-nine miles) above
the ground, with three main layers found along the way
to the base. The Groza 2 lightning instrument recorded
weak radio noises, leading some scientists to conclude that
the probe had detected its own electrical charging through
the air, rather than any native thunderstorms.

VENERA 13 touched down on the rolling plains of
far eastern Phoebe Regio. The surface temperature was
a very warm 465 degrees Celsius (869 degrees Fahrenheit)
and air pressure was 89.5 times that of Earth’s at sea
level. The lander communicated with its controllers for
127 minutes, still the record for contact by a craft on
Venus’ surface.

As an improvement over the picture-taking of VEN-
ERA 9 and 10 in 1975, VENERA 13 and its twin car-
ried two cameras with red, blue, and green filters. The
arrangement allowed for the first color images of Venus’
surface in eight panoramas from around the entire craft.

This innovation did not disappoint. The planet was
bathed in orange light from the bright daytime sky, con-
trasting with the blue sky of Earth and the pink one of
Mars. The ground appeared similar to the image taken
at Beta Regio by VENERA 10, with slabs of rock embed-
ded in dark soil. The horizon could be seen in the pic-
tures. Across the bottom of the images was the landing
torus with its test patterns and jutting triangular “teeth.”
These teeth helped keep the lander steady during its de-
scent to the planet. Also visible was a color scale, the
penetrometer, and the ejected camera covers. Loose soil
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was seen blowing onto the torus from winds moving at one
to two kilometers (0.6 to 1.2 miles) per hour.

During its brief lifetime, the VENERA 13 lander
performed a successful drilling of the surface to a depth
of three centimeters (1.2 inches). The soil sample was
brought into the craft and irradiated for analysis by the
X-ray fluorescence spectrometer, where it was found to be
similar to leucitic basalt on Earth, a rare basalt on this
planet with high potassium and magnesium levels. The
lander’s seismometer recorded no venusquakes while the
probe was active.

The VENERA 14 lander descended upon western
Navka Planitia on March 5, about one thousand kilome-
ters (six hundred miles) southeast of VENERA 13. The
landing site was a hill five hundred meters (1,650 feet) high
but still lower than the VENERA 13 area, judging by the
air pressure measurement of 93.5 Earth atmospheres and
a temperature of 470 degrees Celsius (878 degrees Fahren-
heit). A bright orange sky was evident in the eight panora-
mas returned, but the surface appeared more weathered
and covered in slabs of rock, with several foothills in the
distance. The images also revealed that the penetrome-
ter had dropped itself right on top of one of the ejected
camera covers.

VENERA 14 relayed data to Earth for fifty-seven
minutes. In that time the lander revealed that its sur-
face sample was similar in composition to tholeiitic basalt,
a common mineral on Earth with low potassium levels.
Also in contrast to its twin lander’s findings, the probe
recorded two possible and very small seismic events from
about three thousand kilometers (1,800 miles) across the
planet.

New Mission Directions

The successful mission of VENERA 13 and 14 had
achieved another milestone for the Soviet Union in its ex-
ploration of Venus. As in the past two decades, the send-
ing of spacecraft to the second world from the Sun was far
from over. Both the Soviets and the United States were fo-
cusing on the deployment of spacecraft which could map
the planet’s surface from orbit with more sophisticated
radar than that carried by the PIONEER VENUS Or-
biter in 1978.

The Soviets were also working on a very ambitious
expedition which would not only land on Venus again but
place two balloon probes in its thick and wild atmosphere
at the same time. This would allow scientists to study the
planet’s air for several days in a row rather than with the
quick plunges of earlier probes. These new missions would
truly reveal the entire planet to humanity in the coming
years.

To the North Pole!

On June 2 and 7, 1983, two of the Soviet Union’s
mighty PROTON rockets lifted off from the Tyuratam
Space Center in the Kazakhstan Republic. Aboard those
boosters were a new breed of VENERA probe for the
planet Venus.
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Designated VENERA 15 and 16, the probes were
meant not for landing yet more spherical craft on the
Venerean surface but to radar map the planet in detail
from orbit. To accomplish this task, the basic VENERA
design was modified in numerous areas. The central bus
core was made one meter (39.37 inches) longer to carry
the two tons of propellant required for braking into or-
bit, double the fuel carried by the VENERA 9 and 10
orbiters eight years earlier. Extra solar panels were added
on to give the vehicles more power for handling the large
amounts of data which would be created by the radar
imaging. The dish-shaped communications antennae were
also made one meter larger to properly transmit this in-
formation to Earth.

Atop the buses, where landers were usually placed,
were installed the 1.4 by 6-meter (4.62 by 19.8-foot), 300-
kilogram (660-pound) POLYUS V side-looking radar an-
tennae. The radar system, possibly a terrain-imaging ver-
sion of the nuclear-powered satellites used by the Soviets
for Earth ocean surveillance, would be able to map Venus’
surface at a resolution of one to two kilometers (0.62 to
1.2 miles).

The Soviet probes’ imaging parameters were a vast
improvement over the United States PIONEER VENUS
Orbiter, which could reveal objects no smaller than 75
kilometers (45 miles) in diameter. And while the VEN-
ERASs’ resolution was comparable to that of similar obser-
vations made by the 300-meter (1,000-foot) Arecibo radio
telescope on the island of Puerto Rico, the orbiters would
be examining the northern pole of Venus. This region was
unobtainable by either Arecibo or PIONEER VENUS and
appeared to contain a number of potentially interesting
geological features worthy of investigation.

On October 10, 1983, after an interplanetary journey
of 330 million kilometers (198 million miles) and two mid-
course corrections, VENERA 15 fired its braking rock-
ets over Venus to place itself in a polar orbit 1,000 by
65,000 kilometers (600 by 39,000 miles) around the planet,
completing one revolution every twenty-four hours. VEN-
ERA 16 followed suit four days later. The twin probes
thus became Venus’ first polar-circling spacecraft.

Radar operations began on October 16 for VEN-
ERA 15 and October 20 for VENERA 16. For up to six-
teen minutes every orbit over the north pole, the probes
would make a radar sweep of the surface 150 kilometers
(ninety miles) wide and nine thousand kilometers (5,400
miles) long. The craft would then head out to the highest
part of their orbits over the south pole to recharge their
batteries and transmit the data back to two large Soviet
antennae on Earth. Each strip of information took eight
hours to process by computer. By the end of their main
missions in July of 1984, the VENERAs had mapped 115
million square kilometers (46 million square miles), thirty
percent of the entire planet.

VENERA 15 and 16 revealed that Venus has a surface
geology more complex than shown by PIONEER VENUS
in the late 1970s. Numerous hills, mountains, ridges, val-
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leys, and plains spread across the landscape, many of them
apparently formed by lava from erupting volcanoes in the
last one billion years. In planetary terms this makes the
Venerean surface rather young. Hundreds of craters were
detected as well, the largest of which had to have been
created by meteorites (planetoids would be a better term
here) at least fourteen kilometers (8.4 miles) across, due
to Venus’ very dense atmosphere.

There were some disagreements between U.S. and
Soviet scientists on the origins of certain surface fea-
tures. For example, the probes’ owners declared that
the 96-kilometer (57.6-mile) wide crater at the summit
of 10,800-meter (35,640-foot) high Maxwell Montes, the
tallest mountain on the planet, was the result of a me-
teorite impact. American scientists, on the other hand,
felt the crater was proof that Maxwell was a huge volcano
sitting on the northern “continent” of Ishtar Terra.

In any event, the U.S. decided to wait on making
verdicts about Venus until the arrival of their own radar
probe, scheduled for later in the decade. Originally named
the Venus Orbiting Imaging Radar (VOIR), its initial de-
sign was scaled back and the craft was redesignated the
Venus Radar Mapper (VRM). Eventually the machine
would be called MAGELLAN, after the Portuguese nav-
igator Ferdinand Magellan (circa 1480-1521). This vehi-
cle would map the entire planet in even finer detail than
the VENERAs. For the time, however, the Soviet probes
maintained that distinction.

Radar imaging was not the only ability of the VEN-
ERAs. Bolted next to the POLYUS V radar antenna were
the Omega altimeter and the Fourier infrared spectrom-
eter, the latter for measuring the world’s temperatures.
The majority of the areas covered registered about five
hundred degrees Celsius (932 degrees Fahrenheit), but a
few locations were two hundred degrees hotter, possibly
indicating current volcanic activity. The probes also found
that the clouds over the poles were five to eight kilome-
ters (three to 4.8 miles) lower than at the equator. In
contrast, the polar air above sixty kilometers (thirty-six
miles) altitude was five to twenty degrees warmer than the
equatorial atmosphere at similar heights.

When the main mapping mission ended in July of
1984, there were plans for at least one of the VENERAs
to radar image the surface at more southernly latitudes.
Unfortunately this idea did not come to pass, as the or-
biters may not have possessed enough attitude-control gas
to perform the operation.

VENERA 15 and 16 ceased transmission in March
of 1985, leaving the Soviet Institute of Radiotechnology
and Electronics with six hundred kilometers (360 miles)
of radar data tape to sort into an atlas of twenty-seven
maps of the northern hemisphere of Venus.

Venus by Balloon

For years the thick atmosphere of Venus had been a
tempting target to scientists who wished to explore the
planet’s mantle of air with balloon-borne instruments.
Professor Jacques Blamont of the French space agency
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Centre National d’Etudes Spatiales (CNES) had proposed
such an idea as far back as 1967, only to have a joint
French-Soviet balloon mission canceled in 1982. Neverthe-
less, late in the year 1984, such dreams would eventually
come true.

When two PROTON rockets were sent skyward on
December 15 and 21, the Soviet Union provided Western
observers with the first clear, full views of the booster
which had been launching every Soviet Venus probe since
1975. This was but one of many firsts for the complex
mission.

The unmanned probes launched into space that De-
cember were named VEGA 1 and 2, a contraction of the
words VENERA and GALLEI— Gallei being the Russian
word for Halley. Not only did the spacecraft have more
than one mission to perform, they also had more than one
celestial objective to explore, namely the comet Halley.

This famous periodic traveler was making its latest
return to the inner regions of the solar system since its last
visit in 1910. Since it was widely believed that comets are
the icy remains from the formation of the solar system five
billion years ago, scientists around the world gave high
priority to exploring one of the few such bodies which
actually come close to Earth.

Most comets linger in the cold and dark outer fringes
of the solar system. Some, like Halley, are perturbed by
various forces and fall in towards the Sun, where they
circle for millennia spewing out ice and debris for millions
of kilometers from the warmth of each solar encounter.

The Soviet Union, along with the European Space
Agency (ESA) and Japan’s Institute of Space and Astro-
nautical Science (ISAS), did not wish to miss out on this
first opportunity in human history to make a close exam-
ination of Halley. The ESA would be using the cylindri-
cal GIOTTO probe to make a dangerously close photo-
graphic flyby of the comet, while Japan’s first deep space
craft —SAKIGAKE (Pioneer) and SUISEI (Comet)—
would view Halley from a much safer distance.

Scientists in the United States also desired to study
the comet from the vantage of a space probe, at one time
envisioning a vessel powered by solar sails or ion engines.
However, government budget cuts to NASA canceled the
American efforts. The U.S. would have to make do pri-
marily with Earth-based observations and the sharing of
data from other nations, though an instrument named the
Dust Counter and Mass Analyzer (DUCMA), designed by
Chicago University Professor John Simpson, was added on
the Soviet mission in May of 1984.

The Soviets’ answer to Halley were the VEGAs. In-
stead of building an entirely new craft for the mission, the
Soviets decided to modify their VENERA bus design to
encounter the comet while performing an advanced Venus
mission along the way. As VEGA 1 and 2 reached Venus,
the buses would drop off one lander/balloon each and use
the mass of the shrouded planet to swing them towards
comet Halley, much as the U.S. probe MARINER 10 used
Venus to flyby Mercury eleven years earlier. The Soviet
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craft would then head on to Halley, helping to pinpoint the
location of the comet’s erupting nucleus for the GIOTTO
probe to dive in only 605 kilometers (363 miles) away in
March of 1986.

As planned, the two VEGASs arrived at Venus in June
of 1985. VEGA 1 released its payload first on the ninth
day of the month, the lander making a two-day descent
towards the planet. The craft touched the upper atmo-
sphere on the morning of June 11. Sixty-one kilometers
(36.6 miles) above the Venerean surface a small container
was released by the lander, which produced a parachute
at 55 kilometers (33 miles) altitude. Thus the first balloon
probe ever to explore Venus had successfully arrived.

One kilometer after the opening of the parachute, he-
lium gas was pumped into the Teflon-coated plastic bal-
loon, inflating it to a diameter of 3.54 meters (11.68 feet).
Dangling on a tether thirteen meters (42.9 feet) below
was the instrument package, properly known as an aero-
stat. The top part of the 6.9-kilogram (15.18-pound) aero-
stat consisted of a cone which served as an antenna and
tether attachment point to the balloon. Beneath it was
the transmitter, electronics, and instruments. Connected
at the bottom was a nephelometer for measuring cloud
particles. The aerostat was painted with a special white
finish to keep at bay the corroding mist of sulfuric acid
which permeated the planet’s atmosphere.

The VEGA 1 balloon was dropped into the night side
of Venus just north of the equator. Scientists were con-
cerned that the gas bag would burst in the heat of day-
light, so they placed it in the darkened hemisphere to give
the craft as much time as possible to return data. This ac-
tion necessitated that the landers come down in the dark
as well, effectively removing the camera systems used on
previous missions. The author wonders, though, if they
could have used floodlights similar to the ones attached
to VENERA 9 and 10 in 1975, when Soviet scientists had
thought the planet’s surface was enshrouded in a perpet-
ual twilight due to the permanently thick cloud cover.

The first balloon transmitted for 46.5 hours right into
the day hemisphere before its lithium batteries failed, cov-
ering 11,600 kilometers (6,960 miles). The threat of burst-
ing in the day heat did not materialize. The VEGA 1 bal-
loon was stationed at a 54-kilometer (32.4-mile) altitude
after dropping ballast at fifty kilometers (thirty miles),
for this was considered the most active of the three main
cloud layers reported by PIONEER VENUS in 1978. In-
deed the balloon was pushed across the planet at speeds
up to 250 kilometers (150 miles) per hour. Strong vertical
winds bobbed the craft up and down two to three hundred
meters (660 to 990 feet) through most of the journey. The
layer’s air temperature averaged forty degrees Celsius (104
degrees Fahrenheit) and pressure was a mere 0.5 Earth at-
mosphere. The nephelometer could find no clear regions
in the surrounding clouds.

Early in the first balloon’s flight, the VEGA 1 lander
was already headed towards the Venerean surface. Both
landers were equipped with a soil drill and analyzer similar
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to the ones carried on VENERA 13 and 14 in 1982. How-
ever, VEGA 1 would become unable to report the compo-
sition of the ground at its landing site in Rusalka Planitia,
the Mermaid Plain north of Aphrodite Terra. While still
ten to fifteen minutes away from landing, a timer malfunc-
tion caused the drill to accidentally begin its programmed
activity sixteen kilometers (9.6 miles) above the surface.

There was neither any way to shut off the instrument
before touchdown nor reactivate it after landing. This
was unfortunate not only for the general loss of data but
also for the fact that most of Venus was covered with
such smooth low-level lava plains and had never before
been directly examined. Nevertheless, the surface temper-
ature and pressure was calculated at 468 degrees Celsius
(874.4 degrees Fahrenheit) and 95 Earth atmospheres re-
spectively during the lander’s 56 minutes of ground trans-
missions. A large amount of background infrared radia-
tion was also recorded at the site.

As had been done when the drills and cameras on
VENERA 11 and 12 had failed in December of 1978, the
Soviets focused on the data returned during the lander’s
plunge through the atmosphere. The French-Soviet Mala-
chite mass spectrometer detected sulfur, chlorine, and pos-
sibly phosphorus. It is the sulfur —possibly from active
volcanoes — which gives the Venerean clouds their yellow-
ish color. The Sigma 3 gas chromatograph found that
every cubic meter of air between an altitude of 48 and 63
kilometers (28.8 and 37.8 miles) contained one milligram
(0.015 grain) of sulfuric acid.

The VEGA 1 data on the overall structure of the
cloud decks appeared to be at odds with the informa-
tion from PIONEER VENUS. The case was made even
stronger by the fact that VEGA 2’s results nearly matched
its twin. The VEGAs found only two main cloud layers
instead of the three reported by the U.S. probes. The
layers were three to five kilometers (1.8 to 3 miles) thick
at altitudes of 50 and 58 kilometers (30 and 34.8 miles).
The clouds persisted like a thin fog until clearing at an
altitude of 35 kilometers (21 miles), much lower than the
PV readings. One possibility for the discrepancies may
have been radical structural changes in the Venerean air
over the last seven years.

When the lander and balloon finally went silent, the
last functioning part of the VEGA 1 mission, the flyby
bus, sailed on for a 708 million-kilometer (424.8 million-
mile) journey around the Sun to become the first probe
to meet comet Halley. On March 6, 1986, the bus made
a 8,890-kilometer (5,334-mile) pass at the dark and icy
visitor before traveling on in interplanetary space. The
Soviets had accomplished their first mission to two celes-
tial bodies with one space vessel.

On June 13, VEGA 2 released its lander/balloon pay-
load for a two-day fall towards Venus. Like its dupli-
cate, the VEGA 2 balloon radioed information back to
the twenty antennae tracking it on Earth for 46.5 hours
before battery failure on the morning side of the planet.
During its 11,100-kilometer (6,660-mile) flight over Venus,
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the second balloon entered in a rather still environment
which became less so twenty hours into the mission. After
33 hours mission time the air became even more turbulent
for a further eight hours. When the balloon passed over
a five-kilometer (three-mile) mountain on the “continent”
of Aphrodite Terra, a powerful downdraft pulled the craft
2.5 kilometers (1.5 miles) towards the surface.

Temperature sensors on the VEGA 2 balloon re-
ported that the air layer it was moving through was consis-
tently 6.5 degrees Celsius (43.7 degrees Fahrenheit) cooler
than the area explored by the VEGA 1 balloon. This was
corroborated by the VEGA 2 lander as it passed through
the balloon’s level. No positive indications of lightning
were made by either balloon, and the second aerostat’s
nephelometer failed to function.

The VEGA 2 lander touched down on the northern
edge of Aphrodite Terra’s western arm on the fifteenth of
June, 1,500 kilometers (900 miles) southeast of VEGA 1.
The lander’s resting place was smoother than thought,
indicating either a very ancient and worn surface or a
relatively young one covered in fresh lava. The soil drill
was in working order and reported a rock type known as
anorthosite-troctolite, rare on Earth but present in Luna’s
highlands. This rock is rich in aluminum and silicon but
lacking in iron and magnesium. A high degree of sulfur
was also present in the soil. The air around VEGA 2
measured 463 degrees Celsius (865.4 degrees Fahrenheit)
and 91 Earth atmospheres, essentially a typical day (or
night) on Venus.

Far above the VEGA 2 lander, its carrier bus sped
past Venus at a distance of 24,500 kilometers (14,700
miles) and followed its twin to comet Halley, making a
closer flyby on March 9, 1986 at just 8,030 kilometers
(4,818 miles). Both probes helped to reveal that the comet
is a very dark and irregular-shaped mass about fourteen
kilometers (8.4 miles) across, rotating once every 53 hours,
give or take three hours.

Since both VEGA craft were still functioning after
their Halley encounters, Soviet scientists considered an
option to send the probes to other celestial objects. One
prime target was the near-Earth planetoid 2101 Adonis,
which VEGA 2 could pass at a distance of six million
kilometers (3.6 million miles). Sadly, the Soviets had to
back out on the opportunity to become the first nation to
fly a spacecraft past a planetoid when it was discovered
that there was not enough maneuvering fuel in the probe
to reach Adonis as planned. VEGA 1 and 2 were quietly
shut down in early 1987.

Future Plans Diverted

The impressive VEGA mission had given some sci-
entists numerous ideas and hope for even more ambitious
expeditions to the second world from the Sun. One exam-
ple was the VESTA mission, planned for the early 1990s.

This Soviet-French collaboration called for the launch
of multiple probes on a single PROTON rocket in either
1991 or 1992. The craft would first swing by Venus and
drop off several landers and balloon probes. The aerostats
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would be designed to survive in the planet’s corrosive at-
mosphere for up to one month, a large improvement over
the VEGA balloons’ two days. The mission would then
head out to investigate several planetoids and comets,
including a possible landing on Vesta (thus the mission
name), the most reflective Main Belt planetoid as seen
from Earth.

Unfortunately for Venus exploration, plans began to
change in the Soviet Union. In 1986 the Soviets decided
to reroute the VESTA mission to the red planet Mars
instead of Venus, keeping the comet and planetoid aspects
intact. By this time in the Soviet space program interest
was focusing on Mars. Already under construction was an
entirely new probe design called PHOBOS. Two members
of this class were planned to leave Earth in 1988 and orbit
Mars the next year. PHOBOS 1 and 2 would then place
the first instruments on Mars’ largest moon, Phobos.

All this was a prelude to even more advanced Mars
expeditions, including balloon probes, rovers, soil sample
return craft, and eventually human explorers in the early
Twenty-First Century. The environment of Venus was
just too hostile for any serious consideration of human
colonization in the near future.

But things began to look bleak for Soviet Venus and
Mars exploration. Both PHOBOS probes failed to com-
plete their missions, one losing contact on the way to the
Red Planet in 1988 and the other going silent in Mars
orbit just one week before the planned moon landing in
March of 1989.

In 1989 a plan was devised for a Venus orbiter to
drop eight to ten penetrators around the planet in 1998.
Several years later the mission launch date was moved to
the year 2005 and has now been put on indefinite hold.
No other official Soviet missions to Venus have since been
put forth, a sad commentary after twenty-five years of
continuous robotic exploration of the planet.

During the late 1980s a drastic political and eco-
nomic change was taking over the Soviet Union. Presi-
dent Mikhail Gorbachev began to “open up” his nation to
the benefits of increased cooperation with the rest of the
nations, particularly those in the West. While the culture
became less oppressive than in the past, the economy was
taking a very rough ride as it also underwent the effects
of a “free market.”

These effects hit everywhere, including the space pro-
gram. Missions at all levels were cut back. The Soviets be-
gan making almost desperate attempts to cooperate with
other space-faring nations either to keep their remaining
programs alive or just to make money.

In early 1992 it was reported that the Soviets were of-
fering for sale several fully-equipped VENERASs they had
in storage for the price of 1.6 million dollars each, an in-
credibly low price for any planetary probe. No nation took
them up on the bargain. Meanwhile the United States was
gearing up for new Venus missions of their own.

MAGELLAN and GALILEO
The U.S. reactivated their long-dormant planetary
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exploration with the launch of the Space Shuttle AT-
LANTIS on May 4, 1989. Aboard the Shuttle was the
MAGELLAN spacecraft, a combination of spare parts
from other U.S. probes designed to make the most de-
tailed and complete radar-mapping of Venus in history.
When MAGELLAN reached the second world in August
of 1990, it would be able to map almost the entire planet
down to a resolution of 108 meters (360 feet), surpassing
the abilities of VENERA 15 and 16.

In the interim another American probe was launched
from a Space Shuttle which would make a quick flyby of
Venus on its way to orbit the giant planet Jupiter in 1995.
On October 18, 1989, the Shuttle ATLANTIS released
its second unmanned planetary probe into space, named
GALILEQ after the famous Italian astronomer who dis-
covered the probe’s primary target’s major moons in 1610.

In the absence of a powerful enough booster to send
GALILEO on a direct flight to the Jovian planet, the
probe was sent around Venus and Earth several times
to build up enough speed to reach Jupiter. As a result,
Venus became GALILEQ’s first planetary goal in Febru-
ary of 1990. The probe radioed back images of the planet’s
swirling clouds and further indications of lightning in that
violent atmosphere.

On the Drawing Boards

With the incredible success of MAGELLAN in the
last few years, new plans have been laid out for further
journeys to Venus. Scientists in the U.S. have talked to
space scientists in the former Soviet Union — now the
Commonwealth of Independent States since January 1,
1992 — of a cooperative effort to launch new VENERA
lander missions within in the next decade. Japan, India,
and the ESA have also considered their own Venus mis-
sions in the next few decades.

In February of 1993 NASA came up with several new
Venus projects as part of their Discovery Program for
launching inexpensive probes throughout the solar sys-
tem. For Venus two missions were selected for further
study: A Venus Multiprobe Mission involving the land-
ing of fourteen small probes over one hemisphere to mea-
sure winds, air temperature, and pressure; and the Venus
Composition Probe, designed to study Venus’ atmosphere
while descending through the thick air with the aid of a
parachute, much as the Soviets had done since 1967. Final
project decisions will be made in 1994.

Humans on Venus

Will a human ever be able to stand on the surface
of Venus? At present the lead-melting temperatures and
crushing air pressure would be threatening to any Earth
life not protected in something even tougher than a VEN-
ERA lander. Plans have been looked into changing the en-
vironment of Venus itself into something more like Earth’s.
However, it should be noted that any such undertaking
will require the removal of much of the thick carbon diox-
ide atmosphere, a major reduction in surface heat, and
the ability to speed up the planet’s rotation rate to some-
thing a bit faster than once every 243 Earth days. Such a
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project may take centuries if not millennia.

In the meantime efforts should be made to better un-
derstand Venus as its exists today. We still have yet to
fully know how a world so seemingly similar to Earth in
many important ways became instead such a deadly place.
Will Earth ever suffer this fate? Perhaps Venus holds the
answers. Such answers may best be found through in-
ternational cooperation, including the nation which made
the first attempts to lift the cloudy veils from Venus.
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The Event of the Year?

by Tom Polakis

For six days in July, Jupiter will be more closely
watched than at any other time in history. Observers
from both the professional and amateur communities will
be zeroing in on the giant planet to watch what may be
the astronomical event of the year. From the 16th through
the 22nd of July, Jupiter will be bombarded by fragments
of Comet Shoemaker-Levy 9, possibly causing observable
changes in the planet’s cloud tops. It’s not too early to
begin lining up an observing program for the big event.

Conditions are not ideal for observing the event, but
they could be much worse. Fortunately, the impacts aren’t
happening at a time when Jupiter is behind the Sun. A
recent example of bad luck happened when an entire cloud
belt disappeared from the planet during conjunction, only
to reappear during the next conjunction, a year later.
Both events were lost in the solar glare. In mid-July,
however, Jupiter will be near quadrature, just past the
meridian after sunset. Although it will be located south
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of the celestial equator among the stars of Libra, it will
be reasonably well up in the sky for a three hour observ-
ing window. Jupiter’s altitude will be nearly 40° when it
becomes visible after sunset.

For Arizonans, the downside is that the summer mon-
soon should be in full bloom by July 16. We can look
forward to sweltering in the high evening temperatures,
fighting off bugs that have recently found a new lease on
life. If it is actually clear, we’ll be able to read our charts
by the light of nearby bolts of lightning. Don’t expect to
use your 3mm eyepiece with a 3x Barlow lens during a
time of year known for turbulent air. Let’s hope for just
poor seeing as that would be an improvement over the
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Approach of Comet Shoemaker—Levy 9 To Jupiter

Jupiter View from Earth

Impact

Trajectory of Comet
Fragment Q
(ticks every hour)

=6 hrs

3/17/94

If you’re going to be looking for extremely subtle
changes in the Jovian atmosphere, it is best to get famil-
iar with the planet beforehand. Even the smallest scopes
will show some atmospheric detail. My first view ever
of Jupiter was through a Selsi Optics 4-inch reflector, in
1977. At 30x, with a poorly figured mirror, I could see
an “equals symbol” of the two major cloud belts. Any
modern instrument can do at least this well. If you have a
telescope resting in a closet, now is the time to start using
it! The next level of detail after the two equatorial cloud
belts involves the Great Red Spot and other cloud belts.
The Great Red Spot is currently showing a pale pink hue.
It is embedded in the South Equatorial Belt. Several other
belts and zones should be visible on good nights. A gray
‘hood’ often covers the Northern hemisphere of the planet
from the pole down to 60 degrees latitude or so.

With some real good luck, we’ll be treated to steady
air that will allow us to see the delicate festoons that are so
often mentioned in the literature. One of my best views of
Jupiter came during the 1993 Sentinel Star Gaze, through
a 13-inch scope owned by Rich Walker. The cloud belts
were filled with tiny knots and filamentary cloud detail.
Even the Great Red Spot even showed some internal de-
tail. All four Galilean satellites appeared as distinctly
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different disks. It may well be this level of detail that is
necessary to notice the effects of the cometary impacts.

As the event nears, the times of the fragment impacts
will be known with more and more certainty. Even so, a
19 minute uncertainty is expected in the predictions as
late as July 15. Currently, this number is greater than an
hour. The point of the impacts will be about 6° beyond
the western limb of the planet as viewed from Earth. This
means that the impact point will quickly rotate into view,
passing the planet’s meridian less than three hours later.
The fragments will auger into the cloud tops at around
44° South latitude in the same hemisphere as the Great
Red Spot. Jupiter will be 99limb. It will take a keen eye
to see any phase effect on Jupiter.

Ideally, some collisions will happen while the planet
is in the nighttime Arizona sky. The optimal time of such
a collision is between 8 and 11 P.M. MST. Satellite place-
ment is also of interest, as the moons may brighten slightly
at the time of impact. Recent predictions put this bright-
ening at as little as 0.05% of the sunlit brightness of the
moon. The best scenario would be a case in which a
nearby moon such as Io would have a clear view of the
event.

Whether the atmospheric changes or satellite bright-
enings happen or not, it is interesting to take a day-to-day
look at how the planet and moons will appear during our
short observing window. The following satellite and Great
Red Spot visibility predictions come from a terrific piece of
Macintosh shareware written by Fred Sammartino of Cal-
ifornia. His HyperCard program accurately predicts and
plots locations of Jupiter’s satellites and Great Red Spot.
Thanks also go out to Steve Lucas, who uploaded the
latest impact time predictions onto an electronic bulletin
board. He is making an effort to coordinate observations
of the event.

Saturday, July 16: The first event is expected to oc-
cur at 12:00 noon, when fragment A plunges into the Jo-
vian atmosphere. Observers who can’t wait for nightfall
will have a great opportunity for a daytime observation
of Jupiter. By 3:30 in the afternoon, Jupiter will be sit-
uated 20° above the southeastern horizon and less than
4° north-northwest of the 8-day-old gibbous moon. For
Dobsonian owners, that’s “up and to the left.”

As Jupiter becomes visible after sunset, perhaps the
best collision circumstance of the next six days happens.
Fragment B is slated for an 8:00 P.M. arrival with the
planet. Io is almost optimally placed for full illumination
by the impacting fragment. All three other moons are
in view of the impact site. This should provide an early
test for brightenings of the satellites. The impact site will
rotate to the planet’s meridian by 10:30 or so, with the
planet still up 20°. Fragment C collides with Jupiter at
11 P.M.

Sunday, July 17: By nightfall, fragments D, E, and
F will have been absorbed by Jupiter’s atmosphere. The
Great Red Spot will be just past the meridian at this
hour. The longitude of fragment F’s impact site is similar

May SACNEWS



to that of the Red Spot, so it will be interesting to see
if any interaction with the great storm occurs. lo and
Europa are to the west of the planet. In good conditions,
Io’s disk should appear yellowish. Europa, the smallest of
the Galilean moons, will be the most difficult to resolve
into a disk.

Impact Points for Selected Fragments of Shoemaker—Levy 9

/Limb as
/ seen from
/ Earth

/ .
;. Morning
Terminator

View from
Direction of
Voyager 2

P. Chodas / JPL
3/15/94

Monday, July 18: This is not a good day for comet
impact events as viewed from Arizona. Fragments G and
H will have impacted at midnight and noon, respectively.
Nevertheless, it is a good evening to watch the shadow
transit of Jupiter’s largest moon, Ganymede. The shadow
will be located near the planet’s north pole, crossing the
meridian at 7:20 and departing the planet at 8:20. Notice
the distance between Ganymede and its shadow. Europa
will be to the south of Ganymede.

Tuesday, July 19: Fragment K (J has disappeared)
collides at 3:00 A.M., while L. meets with Jupiter at 4:00
P.M. The Great Red Spot will be well placed for view-
ing during the entire observing window, as it reaches the
meridian at 9:40 P.M. By this time, we should know pretty
well whether or not these impacts are at all observable. If
no effects are observed, some people will be holding out
for the largest fragment impact, which will occur on the
20th.

Wednesday, July 20: Fragments N and P (M has also
disappeared) collide with Jupiter in the morning hours.
Fragment Q will collide at noon, Arizona time. This piece
is thought to be between 3 and 4 km across. That’s a lot
of energy to absorb! Observers in Europe should be able
to witness the effects of the collision with the planet up
in a night sky. Watching Europa and its shadow transit
the disk of Jupiter should add interest to the scene. Mid-
transit of Europa occurs at 7:38 P.M. The moon departs
the disk at 8:54. Five minutes later, the shadow appears
on the ball of the planet. The shadow’s mid-transit time
is 10:13.

Thursday, July 21: As if to display a grand finale,
no less than five impacts occur on the last day. Only
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the impact of fragment V is well placed for Arizonans,
occurring at 8 P.M. Both the impact site and the Great
Red Spot rotate into view at the same time. Watch lo
disappear behind the planet at 9:07. The last fragment
enters the Jovian clouds at 1 A.M. this evening.

After this hectic week is over, the Jovian atmosphere
could be in complete turmoil. Maybe nothing will be de-
tected. If past events such as the 1993 Perseid meteor
shower and a number of comets can be used as a guide,
it is likely that nothing will happen. Lifetime amateur
astronomers will look upon this as an excuse to observe
Jupiter’s always changing appearance for six days and be
perfectly content even if the comet does nothing at all to
the planet.

Amateurs Discover
Supernova

This article is Copyright (©) 1994 by the Atlanta Astron-
omy Club, Inc. It is from the April issue of The Focal
Point (Volume VI, Number 8) and is printed here with
PETMISSION.

On April 1, at 11:02 p.m., Jerry Armstrong and Tim
Puckett, of the Atlanta Astronomy Club, detected a faint
supernova near the nucleus of M51, the Whirlpool Galaxy
(seen here at the 7 o’clock position, 1/8" from the center of
the nucleus). This is almost certainly the most important
astronomical discovery ever made in Georgia. The dis-
covery crowns an intensive observing program which has
spanned several decades for the two amateur astronomers.

Jerry and Tim reported their find to the IAU in Cam-
bridge, Mass. via computer. Their report beat a discovery
claim by Richard Berry, another famous amateur, by only
45 minutes. A third report was received by the IAU sev-
eral hours later.

The new star is located approximately 5 south, and
20" east of the galaxy’s nucleus. It was approximately
magnitude 13.5 at the time of discovery.

This supernova is not an ordinary one. Normally, a
supernova in this galaxy would be expected to be of mag-
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nitude 8 or 9. The faintness of this one indicates that it’s
light is attenuated by interstellar dust and gas. It there-
fore presents us with a rare opportunity to analyze the
interstellar medium of another galaxy for the first time.
The Hubble Space Telescope will look at it in mid-April.

This discovery cannot be attributed to luck. Jerry
and Tim have been systematically examining hundreds of
galaxies for supernovae for years. They are also involved
in a program of high-precision measurements of comets.

But this is not all! On the same night, and at the
same time, Jerry and Tim discovered an asteroid! This
discovery has also been confirmed by the IAU. After track-
ing the new asteroid for three months, they will have the
privilege of naming it.

Newsletter Deadline

Mail items at least two weeks before the end of the
month. Items arriving too late for an issue will be included
in the next newsletter.

Bits and Pieces

Coming Events

Star Parties

Sentinel May 7
R.T.M.C. May 28-29
Universe '94 Jun. 25 & 26
Grand Canyon Jun. 4-11
Shoemaker-Levy 9  Jul. 16-22
Perseids Aug. 12
All-Arizona Oct. 7& 8

Public Star Parties
Thunderbird Park May 14
Thunderbird Park  Fall— TBD

May SAC Meeting

The topic of the May meeting will be Archeo-
Astronomy. We will have two speakers for this meeting,
so to keep the meeting length reasonable, there will be no
Show-"n’-Tell at that meeting. Photos of the the May 10
Annular Eclipse will be shown at the June meeting with
those of the Partial Lunar Eclipse of May 24. Also note
the NEW DATE of the May SAC meeting: May 20.

Deep Sky Meeting

The Deep Sky Group is made up of people that like to
observe celestial bodies out past the far reaches of our So-
lar System. These bodies include stars, nebula and galax-
ies. If you are interested in sharing your observations, or
knowing what they look like in telescopes —then by all
means come join us at the next meeting. The meeting
will be held at John McGrath’s house; directions are here
in the newsletter.
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The next group of obects to discuss from the 110 Best
NGC List will be 24 objects in the constellations Coma
Berenices, Canes Venetici, and Virgo. Eventually we will
discuss the entire 110 Deep Sky objects in the listing.

The following spring time galaxies are to be discussed:
Coma Berenices: 4274, 4414, 4494, 4559, 4565, 4725.
Canes Venetici: 4111, 4214, 4244, 4449, 4490, 4631, 4656,
5005, 5033. Virgo: 4216, 4388, 4438, 4526, 4535, 4567,
4699, 4762, 5746.

You don’t need to RSVP, we don’t extend special
invitations to anyone— ourselves included. If you are in-
terested show up, we’d love to have you.

The Deep Sky meeting will take place on Thursday,
June 2 at 7:30pm.

Universe '94

The year’s biggest astronomy product show—
Universe ’94—will take place Saturday and Sunday,
June 25-26 at NAU in Flagstaff. If you'd like to attend,
pick up an application at the SAC meeting or contact the
SACNEWS editor.

Minutes of the March Meeting

President Bob Gardner opened the meeting at
7:30pm. Upon requesting visitors to introduce them-
selves, three did so. Treasurer Carol Lee gave the Trea-
surer’s report which indicated the club is in a sound
financial position.

Deep Sky Chairman A. J. Crayon presented awards
to three observers. Rich Walker and Rick Rotramel for
Double Stars and Dr. Doug Grignon for the Messier Cat-
alog. The upcoming Messier Marathon was discussed.

Rich Walker, Public Events Coordinator, discussed
the two scheduled public star parties. The first is at
REACH 11 and is scheduled for April 16th. The second
is at Thunderbird Park and is scheduled for May 14th.

The President opened discussion on moving the May
Club meeting to the 20th. The changed was proposed
so as not to conflict with the long standing and successful
Riverside Telescope Makers Conference. The proposal was
passed with little to no discussion.

NOW BE FOREWARNED THE SAC MEETING FOR
MAY HAS BEEN CHANGED TO THE 20TH!

Pre-break entertainment and Show-and-Tell was pro-
vided by Pierre Schwarr. His topic centered on observing
early New Moons. The observations were by astrophoto
and camcorder.

After the break Rick Blakley discussed FEvaluating
Telescopes, which included a detailed discussion of tele-
scope optics. Flawed optics, but not Hubbles, was also
covered. It prompted several spirited questions, answers
and discussions from both the speaker and membership.
Rick also spent some time describing in detail, differences
amongst many telescope designs.

—A.J. Crayon, SAC Secretary

May SACNEWS



Directions to SAC Events

SAC General Meetings 7:30 PM at Grand Canyon
University, Fleming Building, Room 105 — 1 mile west
of Interstate 17 on Camelback Rd., north on 33rd Ave.,
second building on the right.

SAC Star Parties at Buckeye Hills Recreation Area

—~ I-10 to Phoenix
S
o 30 miles to I-17
Exit "112"
Buckeye

Lo . .
e Gila River
N
<
——
This is It!
S
— /\
Buckeye Hills - -
Recreation .
Area .~ O\ | f Ii/lé&e Marker
N

To Gila Bend

Interstate 10 west to Exit 112 (30 miles west of Interstate
17), then south for 10.5 miles, right at entrance to recre-
ation area, one-half mile, on the right. No water and only
pit toilets. Please arrive before sunset; allow one hour
from central Phoenix.

SAC Deep Sky Subgroup Meeting at John &
Tom McGrath’s, 11239 N. 75th St., Scottsdale, 998-4661
— Scottsdale Rd. north, Cholla St. east to 75th St.,

southeast corner.

1994 Messier
Marathon
by A.J. Crayon & Paul Dickson

On Saturday evening, April 9, 22 amateur as-
tronomers from the East Valley Astronomy Club (EVAC,
4), Saguaro Astronomy Club (SAC, 11), and the Tuscan
Amateur Astronomy Association (TAAA, 8) gathered
for the second annual Messier Marathon. In all, there
were about 30 telescopes and 50 people observing. The
weather had been questionable all week, with thick high
clouds alternating with clear skies throughout the week.
The night before the marathon brought a storm through
Utah which brought clouds to southern Arizona.

But the night of the marathon brought clear skies
and only a dying wind for a couple of hours after the sun
set, even while clouds hung over Phoenix, 70 miles to the
north. There where only a few clouds along the wester
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horizon at sunset, making M 33 impossible. M 74 and
M 77 were also impossible to view due to the late date.

Throughout the night, observers would have clear
skies until 3 AM, when clouds moved slowly in from the
west, breaking up as they moved. Around 4:30 AM, when
M 30 popped over the mountain in the east, is was only
visible for 20 minutes before being covered by clouds. It
made a brief appearence later, a few minutes before being
washed out by the brightening sky.

1994 Messier Marathon

Count Name Optics Club Award
107 Manfred Alber  13.1"f/4.5N EVAC 1st
107 M. Leon Knott 10X 25binos EVAC 1st
107 Frank Kraljic 8"'f/6N EVAC 1st
107 Don Wrigley 8N EVAC 1st
106  Paul Dickson 8''f/4.5N SAC/TAAA 2nd
106 Bernie Sanden 12.5“f/5+ SAC 2nd
104 Bob Gardner 10"N SAC 3rd
101 Les Reese 4" Genesis TAAA 100+
101 Janna Scott 4" Genesis TAAA 100+
101  Stephen Alden 4" Genesis TAAA 1004+
86  Glenn Nishimoto 8"/SCT TAAA 50+
82  Hazel Lawler 17.5"£/4.5N TAAA 50+
78  Dean Corn 10"1/5.4N SAC 50+
64 Mike Nakamura 7 TAAA 504+
64 AJ Crayon 8"'f/6N SAC 504
56  Doug Allen 10" Dob SAC 50+
54  Rob Nyberg 10X50/8"/SCT  TAAA 504
50 Steve Conner 8Hf/6N SAC 504
50  Matt DeMartino 8"f/6N SAC 50+
50 Tony Marcotte 8Hf/6N SAC 504
44 John Hicks 8"’scT SAC
24 Curt Taylor 7X35Binos SAC

But the most awaited object was the Andromeda
galaxy, M 31. It and its companions (M 32 and M 110)
were low in the northeast and covered by clouds. Binoc-
ulars were used to scan the expected area of sky for more
than 30 minutes before they were seen. M 110 was only
visible for a few minutes before it disappeared in the dawn
sky.

In all, 4 astronomers, all from EVAC, took first place
by seeing 107 of the Messier objects: Manfred Alber, Leon
Knott, Frank Kraljic and Don Wrigley. Paul Dickson
(SAC & TAAA) and Bernie Sanden (SAC) saw 106 to
get second place. Bob Gardner received third place with
a total of 104.

Les Reese, Janna Scott, and Stephen Alden (all from
TAAA) will receive a plaque for observing more than 100
of the Messier objects.

During the night, most observers stopped to take
a look at Period Comet McNaught-Russell —moving
quickly through the Milky Way in Auriga— and of course,
the supernova in M 51. The supernova was even visible
in the 4”7 Genesis! Some observers, not participating in
the marathon, spent some time trying to observe Comet
Shoemaker-Levy 9 that will hit Jupiter in July.

According to A.J. Crayon, the marathon’s coordina-
tor, the marathon was a “smash” hit this year. Plans will
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Pierre Schwaar

Complete Telescopes:
6” f/3.9 RFT $350
6" £/6.1 Dobs $375

be made for a 1995 marathon, which should be even better
with better moon timing.

One item of note, Curt Taylor who has been a long
time planetary observer, appears to have been converted
to a Deep Sky aficionado by the marathon.

Minutes of April 14
SAC Board Meeting

The meeting was held at Pierre Schwarr’s house.
President Bob Gardner opened the meeting at 7:00 PM.
In addition to the President; Susan Moore, Carol Lee, AJ
Crayon, Pierre Schwarr, Rich Walker and Paul Dickson
were in attendance.

The first topic was to discuss plans for the upcoming
Public Star Party at REACH 11 Park. Rich made some
information from a prior Public Star Party available. Paul
will update this, integrate with current information and
have copies available for future Public Star Parties for the
remainder of this year.

The next topic was brought about by the Arizona
Highways issue about Astronomy and its lack of how to
get people interested in astronomy in touch with SAC.
Most information about club officers doesn’t get into cir-
culation for a year; prompting the President to suggest
we elect officers a year in advance! After some discus-
sion the Treasurer, Carol Lee, volunteered to investigate
an answering service that would have a prerecorded SAC
message. It would also have a real human to take a mes-
sage and forward it to an appropriate officer.

While on the topic of new members Rich discussed
the issue of visitors being ignored by club members. We
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Peru or Bust!

265-5533

You can help me get to Tacna, Peru, to record next November’s solar eclispe. In exchange,
I will present you with a BIG 16x20 color enlargement of my best eclipse shot and a VHS
copy of Hi8 video, all taken with a specially modified 6" f/5 telescope. All you have to

do is make a purchase of $200 or more of one of my products, now until Oct 1, 1994.

Available immediately are the following items:

Mirrors (includes diagonal):

6" £/5.2 (4ea) $200ea
8" f/5.2 (2ea) $300ea
10" £/5.5 (lea) $425

need to make a conscious effort to talk to these people!
Pierre volunteered to be the Greeter for the break. Why
can’t we ALL be Greeters?

There are two speakers scheduled for the May meet-
ing. It was suggested that an abbreviated show and tell
would be appropriate to accommodate the speakers. The
Lunar eclipse pictures would have to wait until the June
meeting.

To get an idea of attendance the Secretary was ap-
pointed to take a head count just before the break and
include the number in the minutes. Someone please re-
mind the Secretary of this?

The board voted to support the International Deep
Sky Association by sending them our normal annual check
for $100.00.

Other topics receiving attention were complimentary
issues of the Newsletter, observing sites, a novice meeting
and the Messier Marathon.

Before adjourning the next Board Meeting was sched-
uled for 7:00pm, June 24. That’s 30 minutes before the
June meeting. All club members are cordially invited to
attend.

—A.J. Crayon, SAC Secretary
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Kuiper Last Quarter n-Aquarid PAS Sentinel
Discovered Moon meteor shower Meeting Star Gaze
Nereid 7:32 P.M. Comet Halley
(Neptune Moon) ZHR 30/hr
1 2 3 4 5 6 7
New Moon Venus 4°N of Public
Annular Eclipse Moon 11 P.M. Star Party
10:07 A.M. Thunderbird
Park
8 9 10 11 12 13 14
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iy Moon .
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15 16 17 18 19 20 21
Full M
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Magazines & Discounts

Club members may subscribe to astronomical maga-
zines at reduced rates through the club Treasurer. See the
Member Services Form on the back page of this newslet-
ter. Furthermore, club members are encouraged to align
their subscriptions with the Jan.—Dec. calendar year. This
eases the burden both on the Treasurer and the Publisher
by permitting a single Group Renewal to be placed in the
autumn for the upcoming calendar year.

Those members who experience problems with their
subscriptions to Astronomy magazine may call Kalmbach
Publishing Customer Service at (800) 446-5489.

Those members who experience problems with their
subscriptions to Sky & Telescope magazine may call Sky
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Publishing at (800) 253-0245.

Besides the club discount on Sky & Telescope maga-
zine, Sky Publishing offers club members a 10% discount
on all other Sky publications. This means books, star
atlases, observing aids, Spotlight prints, videos, globes,
computer software, and more.

Club members who subscribe to Sky & Telescope
through the Club Discount Plan may order Sky publi-
cations directly, at the above toll-free number, without
going through the club Treasurer. Simply mention the
Club Discount Plan and give the Saguaro Astronomy Club
name to receive the discount. Sky Publishing will check
their records to verify that you are eligible to receive the
discount.
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Saguaro Astronomy Club Member Services Form

- Membership N Subscriptions N
Memberships are for the calendar year and are pro- The following magazines are available to members.
rated as follows: Jan - Mar 100%, Apr - Jun 75%,| Subscribe or renew by paying the club treasurer.

Jul - Sep 50%, Oct - Dec 25%. You will receive the discounted club rate only by

allowing the treasurer to renew your subscription.
g $20......Individual Membership

o] $30...... Family Membership (one newsletter)

q $100...... Business Membership (includes advertising) Sky & Telescope................ $20.00 for one year q
g $4....Nametag for members AsStronomy............ccevenneeenn. $18.00 for one year q
q $10.....Newsletter Only
N A\ /
é Write your name, address, and phone number in the space below. Make checks payable to SAC. )
Mail the completed form to:
Carol Lee
SAC Treasurer
3314 N 68th Street, #205-W
S Scottsdale AZ 85251 )

SACNEWS

c/o Paul Dickson Stamp
7714 N 36th Avenue
Phoenix AZ 85051

First Class Mail




