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\Accepted

Average Pressure \
6.1 Mbar at Mars Areoid

. Areoid Is Mars equivalent of Sea Level.

. Average Pressure on Earth at sea level.
1013.25 Mbar.

. 6.1 Mbar Is nearly a vacuum.
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Why Question Accepted Pressure?

_Initial stimulus - similarities in Martian & Terrestrial

dust devils.

. Scope of Research: 1 yr. study, special topics cc
at ERAU, literature & NASA Ames Archives revie
Interviews of pressure transducer designers


http://www.lpl.arizona.edu/~lemmon/mer_dd/dd_enhanced_587a.gif
http://www.lpl.arizona.edu/~lemmon/mer_dd/dd_enhanced_587a.gif

Why Question Accepted Pressure?

l’/

Mars dust devils typically have speeds of 6m/s
(~13 MPH), but during an Ames experiment at
10 mbar, a wind speed of 70 m/s (~156 MPH)

was needed to form a dust devil.


http://www.nasa.gov/centers/ames/research/exploringtheuniverse/vaccumchamber_prt.htm
http://www.nasa.gov/centers/ames/research/exploringtheuniverse/vaccumchamber_prt.htm
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Why Question Accepted Pressure?

Dust devils

on Mars even
format 17 km
on Arsia Mons.

Pressure there
should be only
about 1 mbar!
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Why Question Accepted Pressure?

. Dust storms increase dynamic pressures
at 121 km (75 miles) by a factor of 5.6.
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. Unexpectedly high
deceleration during
MRO & MGS e I
aerobraking operations.
Up to 350% error at South Pole.
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Why Question Accepted Pressure?

ANo way to change small dust filters on Vikings,
Pathfinder, or Phoenix! Rapid clogging likely.

TAVIS DUST FILTER FOR VIKING & PATHFINDER= ~40 mm2.
VAISALA DUST FILTER FOR PHOENIX = ~10 mm?2 @




Viking 2 Pressures Reflect a Dust

Clot, Not Ambient Pressure!

VIKING 1 YEAR 1 PRESSURES VL2 SOL AVERAGED FIELDS
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VIKING INTERIOR. - Figure 5B: Inverse of Figure 5C, Viking 2 Temperatures
PRESSURES THEN RISE Eggg S Po-n_Seannns
INSIDE IN ACCORDANCE g::ﬂ o _""‘;ﬁ-_w_-f_‘" lllllllll " it

WITH THE PRESSURE LAW. = *° 200 400 o 200 1000

Figure 5C: Viking 2 Sol Averaged Temperatures (Tillman and Johnson)
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http:fiwww.1728.com/gaspres.htm

VIKING 1 YEAR 1
solve for:

| PRESSURE ? |

Temperature 1 Equals | >>(177.19 | VL1 SOL 292.96, Ls 260.849
Temperature 2 Equals |>>[255.77 | VL1 SOL 102.5, Ls 146.385

Pressure 1 Equals :-:-m VL1 SOL 110.66 (and

others), Ls 150.662

Pressure 2 Equals e | 9,397

ACTUAL VL1 MAX PRESSURE = 9.57 MBAR
AT SOL 318.34, Ls 277.724 (98.19% OF PREDICTED VALUE)

VIKING 2 YEAR 1

>»[152.14] VL2 SOL 211.02, Ls 236.913

| Temperature 2 Equals |>> VL2 SOL 26.66, Ls 130.472

[Pressure 1 Equals  |>>[7.29 | VL2 SOL 56.74, Ls 145.725
¢ =

[Pressure 2Equals  |»>>>>[11775 |

ACTUAL HIGH PRESSURE FOUND = 10.72 MBAR
ON VL2 S50L 277.34, Ls 279.93 (91.04% OF PREDICTED VALUE)




First Photo From Mars Shows How
Dust Affected Viking 1!

I p—

as it drifted downwind and momentarily came between Dust on lander Rocks on
the Lander and the Sun (Viking P-17053). footpad footpad
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Why Question Accepted Pressure?

Dust storms enormously increase opacity and
atmospheric density. Can block 99% of light.
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Mars_dust_opacities_ MER-B_Sol_1205_to_1235 jpg (800 x 533 pixels. file size: 39 KB, MIME type: image/jpeg) 11




Opacities were-derived from VL1 pressures.
Better to go the opposite way?
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Why Question Accepted Pressure?

. Disagreements between radio
occultation and scale height calculations.

Predicted loca tion
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_ Last 4 landers downrange by 13.4 - 27 km
(reqguest for help from
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Why Question Accepted Pressure?

_ Pathfinder anemometer could not be
calibrated (due to misunderstanding pressure?)

Kevlar Fibers ,
\

Hollow tube 8 um

with 2 nm Au deposit

. No anemometer on Phoenix.
Telltale could not measure speeds >10 m/s'and
only had 20 - 40% accuracy for winds <10m/s.


http://www.nasa.gov/mission_pages/phoenix/images/press/16613-animated.html
http://www.nasa.gov/mission_pages/phoenix/images/press/16613-animated.html
http://www.nasa.gov/mission_pages/phoenix/images/press/16613-animated.html

mtie Accepted Pressure?

Snow. Ice particles in clouds
too small for GCMsi 2 1T m
(Richardson, et al., 2002)

order of magnitude
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i Small ice particles would sublimate too fast to f
Snow.



DUST DEVILS ARE THE MOST
OBVIOUS WEATHER ANOMALY

. Dust devils are driven by pressure
differentials. If there iIs so little air on
Mars, how can there be enough gp.to
generate them at all?

=

, Over 30 dust devils hit

the Phoenix lander
In just 150 days. MPF

detected ~79 In 86 days.




Similarities between Terrestrial
and Martian Dust Devils

U Latitudes most often seen

(30° and 65° N & S) ‘
U Seasongregional summer )i
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i Shape & often sizébut can be 50 x wider and
10 x higher on Mars)

i Dally formation timegaround noon) =



Similarities between Terrestrial
and Martian Dust Devils

i wind speed (6 m/s typical)

i core temperature increase (up to 10 K)

idust particle size (1
low 6.1 mbar pressure, 500 m/s (1,118 mph)
Wi nd requil red trezrelislzodyt
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