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Still no word from Opportunity

January 9 2019, by Evan Gough

Sol 4736 May 2017
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Opportunity rover looks south from the top of Perseverance Valley along the rim
of Endeavour Crater on Mars in this partial self portrait including the rover deck
and solar panels. Perseverance Valley descends from the right and terminates
down near the crater floor. This navcam camera photo mosaic was assembled
from raw images taken on Sol 4736 (20 May 2017) and colorized. Credit:
NASA/JPL/Cornell/Marco Di Lorenzo/Ken Kremer/kenkremer.com

Could this be the end of the Opportunity rover? There's been no signal
from the rover since last summer, when a massive global dust storm
descended on it. But even though the craft has been silent and
unreachable for six-and-a-half months, NASA hasn't given up.

When Opportunity landed at Meridiani Planum on Mars in January
2004, it's planned mission length was only 90 days. Since that day, which

1/6



PHYS 19X

seems so long ago now, 15 years have passed, and over one billion
people have been born on Earth. Six months ago, the rover stopped
working, maybe for good. So by every measure, Opportunity has been a
stunning success.

The Final Signal?

Last June Opportunity sent its last signal, a downlink of its vital statistics
and not much else. It was the rover's last communique, relayed to Earth
as a massive global dust storm bore down on it. The storm was the
largest one the rover had faced in its time on Mars; about 41 million
square kilometers (15.8 million square miles) at the time, large enough
to cover Russia and North America.

Opportunity is now stationary about halfway down Perseverance Valley
in the Endeavour Crater on Mars. Its descent down the valley was going
to be a historic journey. The valley is marked by channels that may have
been carved by ice, water, or wind, and it would've been the first time
we've gotten a close look at these channels. Sadly, the rover may never
complete that journey.

The massive dust storm blocked out the sunlight necessary for
Opportunity's continued function, and the rover went into hibernation.
NASA was hopeful that as the dust storm cleared, the panels would
function again and the rover would resume working, like it had in the
past. It took about 6 weeks for the dust storm to peak, and then begin to
fade. But as sunlight again reached the Martian surface, Opportunity still
wasn't responding to any signals.

But NASA still didn't lose hope.
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This composite image is from Opportunity’s NavCam. It shows the textured rows
of soil and gravel that Opportunity was investigating before it went silent. The
rows may have been caused by repeated freezing and thawing. Image taken on
Sol 4,958. Credit: NASA/JPL-Caltech

NASA also thought that the rover's solar panels might be covered with
dust from the storm. They keep a close eye on the weather on Mars, and
they hoped the changing seasons might provide some relief. It's actually
still dust storm season there, and they hoped that another storm might
come along and solve the problem.

If that sounds counterintuitive, it's not.
A storm of the right strength would clear the panels of dust, without

delivering anymore dust. Then the panels would be clear and the rover
could function again. But that didn't happen either.

Stuck at 45.16 Kilometers

As of now, the rover's odometer is stuck at 45.16 km, which is still a
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remarkable achievement any way you look at it. But there's still hope.

NASA is still trying to communicate with Opportunity. They're relying
on the power of the Deep Space Network (DSN) to do so. The DSN is a
trio of powerful radio antenna facilities around the globe that allows
distant spacecraft to communicate with Earth. In Opportunity's case, it
communicates with an orbiter, which then relays signals to Earth using
the DSN.

NASA is conducting what they call "sweep and beeps" with the DSN.
They scan the X-band spectrum of radio frequencies that Opportunity
uses to try and find any signal from Opportunity and then lock onto it.
Then they can giver the rover a little electronic nudge to get it to
respond. But so far, that hasn't worked.
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Opportunity on Mars. Credit: Left image: NASA. Right image: By James919 —
Own work, CC BY-SA 4.0,
https://commons.wikimedia.org/w/index.php?curid=66571314

They're also listening intently with the DSN to every radio signal coming
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from Mars. Then radio science specialists comb through that data
looking for any stray signal the Opportunity may have sent. So far,
nothing.

It's maddening that we can see Opportunity from above with the MRO
(Mars Reconnaissance Orbiter), but we can't see clearly enough to find
the problem. It may be dust, or it may be something else. It may be that a
critical component has failed, and that's it. We'll probably never really
know for sure.

Winter is Coming

Time is of the essence now. Fall is coming, and after that, winter. Once
winter comes, a deep freeze will come with it, with Martian
temperatures falling to as low as -96 degrees Celsius (-140 degrees
Fahrenheit). These low temperatures won't arrive until next October,
which seems a long way off. But they're ominous, because NASA thinks
they contributed to the loss of the Spirit rover in 2010. Winter's frigid
temperatures could be the final blow for Opportunity.

NASA's not known for giving up, and the MER (Mars Exploration
Rovers) team exemplifies that spirit. But at some point, they will have to
announce the end of Opportunity's mission.

It'll be sad when that happens. But when all is said and done, everyone
involved with Opportunity will have plenty to be proud of with what

they've accomplished. And the rest of us will have to tip our hats to
them.

Source Universe Today
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