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Each would illuminate its designated
ground target with the light of 30 1o 50
full Moons for up to 40 minutes of each
orbit. Nikolai N. Sevastionov, Noviy
avel's general director, claims such ar-
tilicial illumination will not alter the
But its effects on
amimals’ circadian rhythms have yet 1o
be studied.

While the orbiting spotlights would
be directed onto small local areas, ob-
servers adjacent to the ground track
would see bright cones of twilight in an
othcrwise dark sky. Huge urban sky-
glows could rise up from the targe!
cities should the artificial light bounce
skyward off bare or snow-covered
ground. Astrophotography would be
compromised worldwide by a nightly
pumdu of Venus-brnght tracers. Wash-
ington amateur Dale Ireland saw the
jettisoned reflector flare from magni-
tude O to -5 as it slowly tumbled to-
ward reentry. “It was dazzling even in
the 6:40 a.m. twilight,” Ireland reports.
The much-larger reflectors envisioned
for the Noviy Svel program would
gleam several magnitudes bnghter stll.

Not S.UI']‘.lr'r:-.iniﬂ}'. astronomers have
expressed alarm at the Russian Ii]_ghl-
the-night plan. Peter Boyce, executive
director of the American Astronomical
Society, admits that the AAS's light-
pollution committee doesn’t have an
official position on Noviy Svet yel
he predicts, “I'm
sure we'll be hormfied.”

Christopher J. Faranetta, an Energla
representative in Herndon, Virginia,
says at least one more illumination test
15 planned. involving a rellector with
better surface precision and perhaps 10
times more surface Faranctta
hopes (o publicize it well in advance so
that teams of observers along and near
the ground track can monitor the artifi-
cial sunhght. He says the deployment
time of February's trial could not be
|'.-|'L'|Ji-i.'tn_'d .|l..'l..'l..ll';itl.'|_‘.'. s0 a coordinated
ground effort was not attempted.

Curiously, the U. 5 Department of
Defense and NASA bnietly looked into
a similar scheme during the 1960s.
These agencies conceived Project Able
as a way (o illuminate military opera-
tions at night.
ants of the highly visible Echo satel
htes, Project Able’s mant reflectors
would have up a0

IL.H:'.'I] -.:r11.'ir::|!r|1::|:1[.

“But when we do,”

Arca.

lechnological descend-

heen o metlers
across. But no test satellites were ever
flown. Loy
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MISSION UPDATE 4.~ By Jonathan McDowel

EDITOR'S NOTE: Right now an unprecedented number of planetary probes and
space telescopes are in orbil, en rowie to their deep-space destinations, or awaiting
lawerich, with many more planned for launch later this decade. In this new monthly
column Harvard astronomer and die-hard space aficionado Jonathan McDowell will
provide brief status reporty on selected missions. As always, scientific discoveries from
these flights will be reported in News Noves, S&T Newswire, and fearure articles

Space Infrared Telescope Facility
The last of NASA's four planned
Great Observatories, SIRTF is the
only one stll awamting formal ap-
proval. To cut costs, project officials
reduced the telescope’s aperture
from 85 centimeters to 70 and jetti-
soned some detectors, reducing the
welght enough to switch from a
Titan IV booster to a less expensive

Atlas 1IAS (5&T' December 1992,

NASA hopes to launch the Space Infrared
Telescope Facility into solar orbit by the
turn of the century. The design shown here
was unveiled in January. Courtesy the Jet
Propulsion Laboratory.

cepl will restore the aperture to 85
cm while reducing costs still further.
Current plans call for SIRTF to be
placed into solar orbit at 1 asiro-
nomical umit. The telescope will dnift away from Earth, suffering less and less in-
terference from our planet’s “waste heat.” This means it can use a smaller, lighter
tank of hgud-helium coolant. The new design also simplifies many other space-
craft systems. NASA hopes to launch SIRTF by the year 2000 for a three-year
mission to obtain high-resolution infrared images and spectra.
Mars (dbserver

OUn February 8th Mars Observer used its main engine to trim its course at a dis-
tance of 85 million kilometers from Earth and 41 million km from its destination,
the red planet. After a smaller adjustment using auxiliary thrusters on March
|8th, the probe was on course for arrival in Mars orbit on August 24th (S&T: Oc-
tober 1992, page 373). Mars Observer was launched last September 25th by a
Titan I rocket.
Magellan

Magellan has been orbiting Venus for four Venusian years and is now mapping
the planet’s gravitahonal held (S&T: January 1993, page 11). On May 25th it will
begin an ambitious series of aerobraking experiments to change its high elliptical
orbit 1o a low circular one by using the upper atmosphere of Venus instead of
rocket firings to slow down. The craft will then make extremely precise gravity
measurements. This phase of the mission will be carried out with a small budget
and a much-reduced staff that calls itself the Lean Mean Gravity Team.
Compton Gamma Ray Observatory

The Compton Observatory completed its all-sky survey last November and is
now carrying out studies of specific targets for “guest observers.” Since the failure
of 11s onboard tape recorders i early 1992 (5&T: December 1992, page 634), the
spacecraft has been able to send data to Earth only part of the time. NASA is
building a new receiving antenna at Tidbinbilla, Australia, which will enable
Compton to relay data through the clderly TDRS 1 satellite. Another important
milestone is due in June with the first raising of the spacecraft’s orbit, from 350
km to between 420 and 450 km. Problems with gas bubbles in the propulsion sys-
tem were detected soon after launch in Aprnil 1991, so the first calibration firing of
Compton’s engines in May will be a tense moment for project members,

Jonathan McDowell s an astronomer at the Harvard-Smithsonian Center for As-
trophysics and writes a weekly electronic newsletter on the space program.
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era specifhically designed to search for
faint objects of large angular size.

The planetary nebula the
mers unveiled s one of the largest, and
therefore among the oldest, vet discov-
ered. It measures about 13 arc minutes
across (corresponding to a diameter
of 17 light-vears), and it probably took
approximately 130000 vears to reach
this size (planetaries are typically 10,000
to 30,000 years old). The nebula’s age
and size, in conjunction with the star’s
pulsations, clearly connect the central
stars of planetaries to precursor white
dwarfs

ASLIOno-

At the opposite end of pl.,uu-;“.m}'-ru;h-
ula evolution is Henize 1357, which not
long ago was just an ordinary hot star in
the southern constellation Ara. Howev-
er, over the past 30 years or so gas

Little was known about young planetary
nebula Henize 1357, located in the south-
ern sky, before the Hubble Space Tele-

scope observed it. The spacecrafi re-
vealed fine detail, including a tilted ring
of gas, as well as clumps of material in
turbulent motions. This is a composite of
geveral images made in oxygen and hy-
drogen light. Courtesy Matthew Bo-
browsky and NASA,

around the star began to glow, revealing
a young planetary nebula. The gas itself
may have been released from the star in
Its red-giant phase thousands of years
e¢arhier, but onlv now has the star grown
hot enough to make the gas radiate.
The planetary nebula around Hemize
1327 has been fully resolved for the first
ime by the Hubble Space Telescope's
Wide Field and Planetary Camera. It is
one of many such nebulae Matthew Bo-
browsky (CTA Inc.) has studied to un-
derstand the early evolution of plane-
laries :
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Japan's Advanced Satellite for :
Cosmology and Astrophysics has
performed flawlessly since its Feb-
ruary 20th launch (May issue, page
8). Its X-ray spectrometers and
cameras have been turned on and
all appear in good health. The first
cahbration images of celestial high-
energy sources were obtained in
late March, paving the way for sci-
-entific observations to begin in
ecarnesl. Among the earliest targets
was Supernova 1993) in spiral
galaxy MS8]1 in Ursa Major.

A Mu-38 II recket carrying the ASCA X-ray
satellite lifts off from Japan's Kagoshima
Space Center. Courtesy the Instifute of

Space and Astronautical Science, '

Hiten

Meanwhile, the mission of another Japanese probe, Hiten, ended on April 10th
when it crashed into the Moon near the crater Furnerius at 55°.3 N, 34°.0 S. The
195-kilogram probe was launched in January 1990 and dropped a 12-kg satellite,
Hagoromo, mnlo lunar orbit two months later (S&T: July 199, page 14). Hiten
then made several close flybys before entering orbit itself on February 15, 1992,
Hubble Space Telescope .

In mid-February spacecraft controllers encountered a problem with one of
three Fine Guidance Sensors that keep HST pointed at celestial targets, when a
| small, movable mirror within the instrument partially jammed. The loss of one
sensor makes it harder to find suitable guide stars for some observations. Anoth-
er problem occurred in late March, when electronics failed in the system that
points the solar-cell arrays toward the Sun. Although the panels can still be
moved, a subsequent failure of the backup electronics could leave the solar cells
pointed away from the Sun, starving the spacecraft for power. Mission planners
quickly changed HST's observing schedule 1o reduce the need for large move-
ments of the arrays and to prevent the observatory from pointing more than
145" away from the Sun’s direction. Even so, HST's pointing flexibility still ex-
ceeds that of other spacecraft with fixed arravs.

SPARTAN 201

The Apnl mussion of the Space Shuttle Discovery was devoled mainly to
studying the ozone layer, but it also carried a SPARTAN (Shuttle Pointed Au-
tonomous Research Tool for Astronomy) satellite. The SPARTANs are simple
spacccraft released by the shuttle’s manipulator arm and then retrieved afier two
days of free flight. One flew in 1983 10 study X-ray emissions from extragalactic
sources. Another was intended to observe Halley's comet but was lost along with
Challenger in January 1986, The newest one, designated SPARTAN 201, carried
two instruments to study the Sun’s visible and ultraviolet corona.

Mars (hhserver, Galileo, and Ulysses

Between March 2lst and Aprl 12th three interplanetary spacecraft carmed out
the most sensitive search to date for gr;wil:u'tmnal waves. Rare, catastrophic events
such as the collapse of a massive star or the merger of two black holes would be re-
| quired to give a detectable signal. This spring’s experiment monitored radio trans-
mussions from Mars Observer, Galileo, and Ulysses, to search for Doppler shifts
that would signal changes in the light paths between the spacecraft and the Earth.
Detection of an effect by all three would rule out a spurious signal caused by local
interference; ground-based detectors have often been confused by vibrations from
terrestrial sources. No results have yet been reported from this latest experiment.

Jonarthan McDowell studies the |I':ull VELCT e:?'a;.rcmrr:: and the h istory of the space program ol
| the Harvard-Smithsonian Center for A SIFOPRYSICK.
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Density contours of the interstellar
medium in the solar neighborhood are
featured in this slice through the plane
of our galaxy. The Sun is at the center,
and the shaded band shows where the
Geminga supernova may have oceurred
some 300,000 vears ago to create the
Local Bubble of low-density interstellar
gas at galactic longitude 225°. Adapted
from Nature.

rels and Wan Chen (NASA-Goddard
space Flight Center) combine the pulsar’s
age (some 330,000 years) with the proper
motion of G° to trace Geminga back to
its position at the time it exploded.

Gehrels and Chen find that the super-
nova was well placed 1o create the Local
Bubble — as long as it was within 200
light-yvears of the Sun. The resulting
shock wave and its effect on the nter-
stellar medium could also explain the ob-
served structure of the bubble and its en-
virons. Where the interstellar medium
was of low density (galactic longitude
225%) the shock front expanded relatively
quickly. The denser region toward the
Sun was less successfully breached.

At 200 heht-vears, the cataclysm
would have rivaled the full Moon in
brightness. An intense burst of high-en-
ergy radiation would have temporarily
depleted the Earth's ozone layer by
some 10 to 15 percent, giving our ances-
tors a yearlong sunburn.

Now fleeing the site of the blast at a
velocily exceeding 250 kilometers per
second, Geminga hies some 300 to 1,300
light-vears away. The void it left behind
allows astronomers to make extreme-ul
traviolet observations of nearby stars and
to get a tantahzing ghimpse of the more
distant universe. @
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By Jonathan McDowell

INTEGRAL

Managers of the European Space
Agpency (ESA) have selected a new
astronomy project, the International
Gamma-Ray Astrophysics Laborato-
ry. for development at a cost of
about 3600 million. INTEGRAL is
targeted for launch m 2001 and will
carry four scientific instruments. Two
will conduct high-resolution gamma-
ray imaging and spectroscopy while
the others monitor the sky at X-ray
and visible wavelengths. INTE-
GRAL will be an order of magni-
tude more capable than the Comp-
ton Gamma Ray Observatory and
the Russian Granat spacecraft.
ALEXIS

The Array of Low-Energy X-ray
Imaging Sensors was boosted into a
T50-kilometer-high polar orbit by a
Pegasus air-launched rocket on
April 25th. Unfortunately the $17
million satellite did not survive the
launch. At least one solar-cell panel
tore off, and flight controllers failed
to establish communication with the
spacecraft. The 109-kilogram ALEXIS satellite was conceived at Los Alamos Na-
tional Laboratory; it was intended to make an all-sky map of the interstellar ex-
treme-ultraviolet background at ¥° resolution and to monitor transient sources.

Rosat

The Rosat X-ray observatory, a joint project of Germany, Great Britain, and the
United States, has now been in orbit for three vears. The next six months will see
the final observations with the Position Sensitive Proportional Counter. The PSPC
uses a gas supply that must be continually replemished, and it tapped into its last
tank of gas in March. After December, X-ray observations will be carried out for
six months with the High Resolution Imager, which makes X-ray images that show
finer detail than those from the PSPC (3 arc seconds compared with 30) but don't
contain as much information about the energies of the X-ray photons. If enough
gas can be saved, a final batch of PSPC observations will be made in late 1994,
SEDS 1

On August 4th last year. [taly’s Tethered Satellite System was deployed from the
Space Shuttle in the first use of a space tether since the Gemini expeniments in
1966. Unfortunately the tether snagged when only 256 meters of it had reeled out.
On March 30th thas year, a much simpler and less costly experiment was success-
fully carmed out using the Small Expendable Deployer System (SEDS) developed
by NASA, Tether Applications of San Diego, and the Harvard-Smithsonian Cen-
ter for Astrophysics. The tether was attached to the second stage of a Delta rock-
et. After the third stage and its payload (a navigation satellite) separated, the teth-
er was unreeled downward to a length of 20 km, with sensors on the end mass
relaying measurements of the string’s oscillations. Back on the Delta the string was
then severed, leaving the end mass in an orbit whose perigee was 50 km under-
ground; it reentered the uln‘:l.'rt-;phl.:rl_' over Mexico a half hour later.

INTEGRAL, the International Gamma-Ray
Astrophysics Laboratory, will be launched
around 2001 for a two- to five-yvear investiga-
tion of celestial sources of high-energy radi-
ation. Courtesy the European Space Agency.

In addition o his work ar the Harvard-Smithsonign Center _.ﬁ'_:r ..-hrrnpﬂ'n'_l;jrj:. Jonathan
McDowell prepares a weekly electronic newsletter on the space program.







