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The rover Curiosity is scheduled to land in Mars’ Gale Crater. The formation is 96 miles in diameter and holds a layered mountain rising about 3 miles above the crater 
floor. Scientists think it’s where water once flowed — a good starting point to learn whether microbes could exist there. 

NASA

PASADENA, Calif. — Sev-
en minutes of terror.

It sounds like a Hollywood 
thriller, but the phrase de-
scribes the anxiety NASA is 
expecting as its car-sized ro-
botic rover tries a tricky land-
ing on Mars early Monday.

Skimming the top of the 
Martian atmosphere at 13,000 
mph, the Curiosity rover 
needs to brake to a stop — in 
seven minutes.

Because of its heft, the 
2,000-pound robot can’t land 
the way previous spacecraft 
did. They relied on air bags 
to cushion a bouncy touch-
down. This time NASA is 
testing a brand new landing 
that involves gingerly setting 
down the rover similar to 
the way heavy-lift helicopters 
lower huge loads at the end of 
a cable. How hard is it? “The 
degree of difficulty is above 
a 10,” says Adam Steltzner, 
an engineer at NASA’s Jet 
Propulsion Laboratory, which 
manages the mission.

American University space 
policy analyst Howard Mc-
Curdy says: “It would be a 
major technological step for-
ward if it works.”

A communication time delay 
between Mars and Earth means 
Curiosity will have to nail the 
landing by itself, following the 
half million lines of computer 
code that engineers uploaded 
to direct its every move.

Here’s a step-by-step look 
at how Curiosity would land:
■ 10 minutes before enter-

ing the Martian atmosphere, 
Curiosity separates from the 
capsule that carried it to Mars.
■ Turning its protective 

heat shield forward, it streaks 
through the atmosphere at 
13,200 mph, slowing itself 
with a series of S-curves.
■ Seven miles from the 

ground at 900 mph, Curiosity 
unfurls its huge parachute.
■ Next it sheds its heat 

shield and turns on radar to 
scope out the landing site. It’s 
5 miles from touchdown and 
closing in at 280 mph.
■ A video camera aboard 

starts to record the descent.
■ A mile from landing, 

the parachute is jettisoned.
■ Curiosity is still attached 

to a rocket-powered backpack, 
and those rockets are used to 
slow it to less than 2 mph.
■ Twelve seconds before 

landing, nylon cables release 
and lower Curiosity. Once 
it senses six wheels on the 
ground, it cuts the cords. 
The hovering rocket-powered 
backpack flies out of the way, 
crashing some distance away.

BUT FOR NASA, ROVER 
LANDING A BIG GAMBLE

By Alicia Chang
Associated Press

‘7 minutes 
of terror’ 
smacks of 

Hollywood

PASADENA, Calif. — 
After an 8½-month voy-
age through space, NASA’s 
souped-up Mars spacecraft 
zooms toward the red planet 
for what the agency hopes 
will be an epic touchdown.

The fiery punch through 
the tenuous Martian atmo-
sphere at 13,000 mph early 
Monday marks the beginning 
of “seven minutes of terror” 
as the Curiosity rover aims 
for a bull’s-eye landing inside 
a massive crater near the 
equator.

The latest landing attempt 
is more nerve-racking than 
in the past because NASA 
is testing out a new routine. 
Curiosity will steer itself part 
of the way and end on a dra-
matic note: Dangling by ca-
bles until its six wheels touch 
the ground.

That’s the plan at least.
“Can we do this? Yeah, I 

think we can do this. I’m con-
fident,” Doug McCuistion, 
head of the Mars explora-
tion program at NASA head-
quarters, said Saturday. “We 
have the A-plus team on this. 
They’ve done everything pos-
sible to ensure success, but 
that risk still exists.”

NASA has a strong track 
record for landing on Mars 
— with only one failure out 
of seven tries.

In keeping with a decades-
old tradition, peanuts will be 
passed around the mission 
control room at the NASA 
Jet Propulsion Laboratory for 
good luck.

NASA will need it. The 
$2.5 billion mission comes as 
the space agency faces a fi-
nancial crunch. It abandoned 
a partnership with the Euro-
pean Space Agency to send 
missions in 2016 and 2018 
and, instead, is charting a 
new future for Mars explora-
tion.

For now, NASA is count-
ing on Curiosity to nail the 
landing. On the eve of land-
ing day, engineers said the 
rover looked healthy and on 
course.

“We’re now right on target 
to fly through the eye of the 
needle” at the top of the Mar-
tian atmosphere, said mission 
manager Arthur Amador.

Earlier in the week, a dust 
storm swirling to the south 
of the landing site gave the 
team some pause. Ashwin 
Vasavada, the mission’s depu-
ty project scientist and Mars 
weather forecaster, said the 
storm basically went “poof” 
and posed no threat.

“Mars appears to be coop-
erating very nicely with us. 
We expect good weather for 
landing,” he said.

Touchdown was set for 
1:31 a.m. EDT Monday. It 

takes about 14 minutes for 
a signal on Mars to reach 
Earth, and NASA warned that 
spotty communication during 
landing could delay confirma-
tion for several hours or even 
days.

If successful, Curiosity will 
join another roving space-
craft, Opportunity, which has 
been exploring Mars since 
2004.

The most high-tech Mars 
spacecraft ever built, the 
nuclear-powered Curiosity is 
equipped with more than a 
dozen cameras, a weather sta-
tion and tools to drill, taste 
and sniff the environment in 
search of the chemical build-
ing blocks of life.

Its target is Gale Crater 
near the equator, which sci-
entists think is a place where 
water once flowed — a good 
starting point to learn wheth-
er microbes could exist there. 
Rising from the floor of Gale 
is an impressive mountain 
where mineral signatures of 
water have been spied at the 
base.

Life as we know it requires 
three ingredients: Water, en-
ergy and carbon. The missing 
piece so far is finding carbon. 
One of Curiosity’s main tasks 
is to drive to the mountain, 
chisel rocks and dig into soil 
in search of the elusive ele-
ment.

During its cruise to Mars, 

Curiosity turned on its ra-
diation sensor and sent back 
data, which should help sci-
entists better understand the 
risks that astronauts would 
face on a manned mission.

Before Curiosity can fur-
ther explore, it must first 
stick the landing.

Weighing nearly 2,000 
pounds, it is much heavier 
than Opportunity and can’t 
bounce to a stop swaddled in 

air bags; it would break apart 
if it did. So engineers devised 
a new trick. Sunday will be 
the first time that the novel 
landing routine will make its 
debut.

Engineer Steve Sell said 
his eyes will be glued to his 
computer screen Sunday 
night.

“I just have to keep remind-
ing myself to keep breathing,” 
Sell said.

AGENCY SEEKS MORALE BOOST AFTER FINANCIAL CUTS

MARS OR BUST
By Alicia Chang
Associated Press

Devra Davis, a long-ig-
nored evangelist on the health 
dangers of cellphones, finally 
feels like she’s been heard. 

As soon as this week, Con-
gress is expected to say that a 
yearlong investigation by the 
Government Accountability 
Office has found the Federal 
Communications Commis-
sion’s cellphone-safety regula-
tions are woefully out of date. 
Congress may also urge the 
agency, whose radiation-limit 
rules are 15 years old, to take 
a fresh look at how children 
in particular may be affected 
by radio waves.

The findings won’t say 
whether cellphones are safe 
or dangerous, or if they can 
cause cancer — a hotly con-
tested question that top scien-
tific organizations say is still 
uncertain. 

But news of the congressio-
nal investigation has renewed 

attention on the issue and put 
a spotlight on persistent and 
controversial advocates such 
as Davis. 

“The FCC hears us now,” 
said Davis, a former Clinton 
administration health adviser 
and an epidemiologist who 
co-founded the public interest 
group Environmental Health 
Trust. “This is just the start.” 

Davis is among a handful 
of scientists and health ad-
vocates who have for several 
years warned that cellphone 
radiation may cause brain 
and breast cancer and reduce 
sperm count. Their arguments, 
advanced in breathless speech-
es and on Web sites that some-
times feature gruesome videos, 
have largely been brushed 
aside by U.S. officials, and con-
sumers continue to voraciously 
adopt cellular gadgets.

The FCC said in June that 
it was contemplating whether 
it needed to update its rules, 
but the agency pointed to sci-

ence from reputable health ex-
perts who dismiss fears that 
cellphones are dangerous.

“Our action … is a routine 
review of our standards,” 
FCC spokeswoman Tammy 
Sun said in a June statement 
about the agency’s review. 
“We are confident that, as set, 
the emissions guidelines for 
devices pose no risks to con-
sumers.” 

Even Davis agrees it is not 
100 percent clear that cell-
phones cause cancer. But she 
and others have argued that 
government regulators need 
to update the way they ap-
proach cellphone safety. 

The advocates have pushed 
for the FCC to rethink its 
calculations — whether, for 

instance, its radiation limits 
take into account the way 
many consumers carry their 
phones in their pockets and 
on their belts for hours. They 
also want the agency to set 
different guidelines for chil-
dren because young skulls 
are thinner and may be more 
vulnerable to the radio waves 
from the phones. 

In California, Maine and 
Oregon, Davis and groups 
such as the Environmental 
Working Group have pushed 
for cellphone companies to put 
radiation measurements on the 
outside of phone packages. 

Currently, these warnings 
are buried inside user manu-
als. Documents that accom-
pany the iPhone, for example, 

state that radiation measure-
ments “may exceed the FCC 
exposure guidelines for body-
worn operations if positioned 
less than 15 mm (5⁄8 inch) 
from the body (e.g. when car-
rying iPhone in your pocket).” 

“We need organizations 
like the Environmental Work-
ing Group who are asking 
the right questions and push-
ing for more research where 
necessary on this important 
issue,” said Rep. Edward J. 
Markey, D-Mass., who pushed 
for the GAO investigation.

CTIA, the wireless in-
dustry’s trade group, has 
countered the Environmental 
Working Group’s efforts and 
has filed a lawsuit against 
a labeling ordinance in San 

Francisco. The lawsuit goes 
to court later this month. 
CTIA did not respond to re-
quests for comment. 

What drew new attention 
in Washington to the matter 
was a May 2011 World Health 
Organization report that found 
cellphone radiation may be car-
cinogenic. A separate February 
2011 study from the National 
Institutes of Health found that 
50 minutes of cellphone use al-
tered activity in the part of the 
brain closest to the cellphone’s 
antenna.

It’s been hard to draw 
mass attention to the issue, 
advocates say.

Some, such as Davis, say 
they are often dismissed as 
paranoid. 

“I know how this sounds. 
And there are a lot, I mean a 
lot, of people who are emo-
tional about this and who 
aren’t scientists and don’t 
use the language of science,” 
Davis said. “But the fact that 
they are emotional doesn’t 
mean they are wrong.” 

RISKS HAVE BEEN CONTESTED — AND OVERLOOKED

Congress may update cellphone safety regulations
By Cecilia Kang

The Washington Post

Adam Steltzner, Mars Science Laboratory’s entry, descent and 
landing phase leader at NASA’s Jet Propulsion Laboratory, used a 
scale model Thursday to explain the rover’s path to the surface. 
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“There are a lot, I mean a lot, of people who are 
emotional about this. … But the fact that they 
are emotional doesn’t mean they are wrong.”

Devra Davis, co-founder of Environmental Health Trust


