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Sclemtlst: Russia's Falled Mars' Moown Probe
Worth a Second Try
4y, A space.comPi i

With the decision by the European Space Agency to resume tracking Phobos-
Grunt this week, after calling off tracking last Friday (Dec. 2), the story of this un-

piloted spacecraft remains a cliffhanger. Last week, the probe was said to have &~
shown signs of uncontrolled tumbling, yet reports in recent days suggest that its at- &

titude control may now be working.

Even so, unless Phobos-Grunt not only can be contacted, but can be made fo ac-
cept commands fo boost its orbit, the spacecraft will reenter the atmosphere in
early January. The craft will disintegrate as friction from the thin air of Earth's
outer atmosphere ignites the 12 tons of fuel that was to propel it to Mars.

As news of the pending failure of Russia's first attempt to reach the Red Planet
since 1996 spreads globally, some are concerned that this will spell the end of Rus-
sian interplanetary exploration for years to come. Some statements out of Russia
during the last few weeks have placed the blame on engineers and scientists at the
Russian Federal Space Agency (Roscosmos), while comments by various space ex-
perts allude to problems at the agency without blaming the engineers themselves.

It may sound like a grim state of affairs, particularly for those of us involved
with the mission's science payload, or for the Roscosmos and ESA controllers who
have been struggling to get the probe to respond to commands. But there are some
reasons to think that the Phobos-Grunt mission will be remembered as a partial suc-
cess. [Photos: Russia's Mars Moon Mission]

For one thing, Alexander Zakharov, the Grunt mission scientist who was instru-
mental in getting the Planetary Society's Living Interplanetary Flight Experiment
onto the spacecraft, has suggested that the tfeam would like to repeat the mission.

If at first you don't succeed

The history of spaceflight, both at Roscosmos and NASA, is full of failures lead-
ing to technical improvements and eventual success. I'm confident that officials at
Roscosmos will listen to Dr. Zakharov and others echoing him. The program will go on,
and someday soon, I predict, a probe will land on the Martian moon Phobos, collect a
sample and return it to Earth.

In addition to providing engineering experience upon which controllers can draw
the next time, a failed mission might also produce some limited scientific results.
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Because of the way that Phobos-Grunt is configured, it is possible that the vibra-

tions and tumbling that will set in as the speeding craft begins interacting signifi-

cantly with mesospheric air will dislodge the vehicle's most famous component — the

return capsule that was to carry a 200-gram sample from the Phobosian surface

back to Earth — sparing it a fiery death. Should this happen, the capsule might

make a survivable reentry trajectory, miss the oceans, and come down on land, just
f%, as it was designed to do.

Missing from the capsule, of course, would be the grand prize of the mission, the
BN Phobos sample that was to be scooped up by a robot arm.
3
The arm is part of the Grunt interplanetary module, the stage that was to set
down on the tiny moon to collect the sample and also deliver an enormous suite of
scientific instruments. At about $150 million, this instrument package is really the
heart of the spacecraft's science payload, less famous than the sample return cap-
sule, but daunting in its capabilities.

Designed to probe the structure of Phobos with lasers, neutrons, gamma-rays and
other fools, the interplanetary probe was meant to elucidate how this little world
and its companion satellite, Deimos, formed. Similar to the instrument package that
NASA's Mars Science Laboratory (MSL) Curiosity rover is now carrying to Mars,
the Grunt interplanetary probe is designed to analyze dirt in terms of mineralogy
and chemistry, including the search for organic matter, the stuff of life.

= M A

Also included in the Grunt science payload are instruments for conducting geo-
physical studies on Phobos and celestial studies from its surface. While tests by the
interplanetary module could have continued on the Phobosian surface long after the
departure for Earth of the return capsule, analysis of the 200-gram sample to be
returned might have revealed that it included dust particles from Mars.

Phobos-Grunt is also carrying a Chinese probe, Yinhou-1, that would have orbited
and studied Mars for fwo years.

Hope not lost

It appears that Russia’'s Phobos sample-return mission will not be successful this
time, though I hope that ESA's renewed communication efforts could still change
Phobos-Grunt's ultimate prognosis.

But even if it does not work, all the ideas and designs for it are already in place,
and another try could be made as soon as the next launch window to Mars opens, 26
months from now.

Meanwhile, should an empty Grunt refurn capsule make its way back from space
next month unharmed, the LIFE biomodule could be opened.
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-backed on Grunt so that the organisms packed inside it would experience all of the
effects of spaceflight.

While such effects include the radiation environment that exists beyond the Van
Allen Radiation belts that surround Earth, which Phobos-Grunt won't experience if it
never leaves Earth orbit, the experiment could still have value.

An undamaged LIFE biomodule would constitute a 2-month biology experiment in
low Earth orbit. Many such experiments have flown in low orbits during the last few

fiT

decades, which is why we wanted an interplanetary mission. Even so, LIFE contains &1
10 species, representing all three of Earth's domains of life. Some of the LIFE spe- &5

cies have never been flown in space before, plus there is a collection of mixed micro-
organisms in a soil sample from Israel's Negev desert (a Russian experiment).

Thus, while not as useful scientifically as it would have been after going to Phobos
and coming back, a returned LIFE biomodule would have some scientific worth.

Also, by opening it and finding that the organisms are viable, we'd confirm what
we know to be frue theoretically, that the organisms and the biomodule can survive a
hard landing. This would make our experience with the next Phobos-Grunt mission all
the easier.

Russia's Phobos-Grunt is designed to land on Mars' moon Phobos, collect soil sam-
ples and return them to Earth for study. The lander will also carry scientific instru-
metns to study Phobos and its environment. It will travel to Mars together with
Yinghuo-1, China's first mission to the Red Planet.
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Slam punk' Sign of Ancient Water on Mars

Dec 8, 2011: NASA's Mars rover Opportunity has found bright veins of a mineral,
apparently gypsum, deposited by water near the rim of Endeavour Crater. The dis-
covery was presented yesterday at the American Geophysical Union's conference in

B, San Francisco.

R "This tells a slam-dunk story that water flowed through underground fractures in

BN the rock," said Steve Squyres of Cornell University, Ithaca, N.Y., principal investiga-

z tor for Opportunity. "This s‘ruff is a fairly pure chemical deposit that formed in
place right where we see it.! It's the kind of thing that makes geologists jump out of
their chairs."

= M A

(This color view of a mineral vein called "Homestake" comes from Opportunity's panoramic camera. Opportunity
examined it in November 2011 and found it to be rich in calcium and sulfur, possibly the calcium-sulfate mineral

gypsum.)
The vein examined most closely by Opportunity is about the width of a human

thumb (1 to 2 centimeters) and 40 to 50 centimeters long. Observations by the
rover reveal this vein and others like it within an apron surrounding the rim of En-
deavour Crater. Nothing like it was seen in the 33 kilometers of crater-pocked plains
that Opportunity explored for 90 months before it reached Endeavour, nor in the
higher ground of the crater's rim.

Last month, researchers used the Microscopic Imager and Alpha Particle X-ray
Spectrometer on the rover's arm and multiple filters of the Panoramic Camera on
the rover's mast to examine the vein, which is informally named "Homestake." The
spectrometer identified plentiful calcium and sulfur, in a ratio pointing to relatively
pure calcium sulfate.
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Calcium sulfate can exist in many forms varying by how much water is bound into
the minerals’ crystalline structure. The multi-filter data from the camera suggest
gypsum, a hydrated calcium sulfate. On Earth, gypsum is used for making drywall and
plaster of Paris.

Observations from orbit had detected gypsum on Mars previously. A dune field of
windblown gypsum on far northern Mars resembles the glistening gypsum dunes in
White Sands National Monument in New Mexico. The origin of that windblown gyp-
sum is, however, uncertain.

iR,
X
B

"It is a mystery where gypsum sand on horthern Mars comes from," said Opportunity X

science-team member Benton Clark of the Space Science Institute in Boulder, Colo.
"At Homestake, however, we see the mineral right where it formed. It will be impor-
tant to see if there are deposits like this in other areas of Mars."

The Homestake deposit, whether gypsum or another form of calcium sulfate, likely
formed from water dissolving calcium out of volcanic rocks. The calcium combined
with sulfur that was either leached from the rocks or introduced as volcanic gas,
and it was deposited as calcium sulfate into an underground fracture that later be-
came exposed at the surface.

The discovery of gypsum fits the emerging picture of an ancient wet environ-

ment. Throughout Opportunity's long traverse across Mars' Meridiani plain, the
rover has driven over bedrock composed of magnesium, iron and calcium sulfate min-
erals that also indicate the presence of water billions of years ago. The highly con-
centrated calcium sulfate at Homestake could have been produced in conditions
more neutral than the harshly acidic conditions indicated by the other sulfate de-
posits observed by Opportunity.

"It could have formed in a different type of water environment, one more hospitable
for a larger variety of living organisms," Clark said.

Opportunity has been exploring Mars for nearly 8 years, far exceeding than the
rover's original 3-month mission, which began in 2004. Gypsum veins are just the
latest example of an important discovery about wet environments on ancient Mars
that may have been favorable for supporting microbial life. Opportunity's equally
productive twin, Spirit, stopped communicating in 2010. Opportunity continues ex-
ploring, currently heading fo a sun-facing slope on the northern end of the Endeav-
our rim fragment called "Cape York" to keep its solar panels at a favorable angle
during the mission's fifth Martian winter.
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