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Accepted
Average Pressure
6.1 Mbar at Mars Areold

. Areoid is Mars equivalent of Sea Level.

. Average Earth sea level pressure = 1013.25
Mbar.

. 6.1 Mbar Is nearly a vacuum (= pressure on
Earth at 90,417 feet/27,550 meters)

\
\ ’ View from a MIG 25 at 83,600 feet,
Pressure =~11.3 mbar




~ Why Question Accepted Pressure?

. Initial stimulus - similarities in Martian &
Terrestrial dust devils.

. Scope of Research: 2 yr. study, special topics
course at ERAU, literature & NASA Ames
Archives review, interviews of pressure
transducer designers, Viking data audit.


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

Mars dust devils typically have speeds of
e6m/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.
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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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(Background MOLA topography)
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Why Question Accepted Pressure?

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

DIME SURFACE
AREA = ~251.9 mm

TAVIS DUST FILTER FOR VIKING = ~40 mmz.
TAVIS DUST FILTER FOR PATHFINDER= ~ 3.14 mm 2

VAISALA DUST FILTER FOR PHOENIX = ~10 mm?2 @




Only Viking-2 provided published
pressure data for over a Martian year

Figures 9A and 9C show VL2 SOL AVERAGED FIELDS
that as temperature fell —
pressure recorded rose.
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Figure 9A: VL-2 Pressures
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Figure 9B is 9C inverted to |
show quality of pressure =

ADD B0

and temperature link. ) F?Dgﬂure 9B: VL-2 Te&:rl:peratures

Hypothesis: Above annual X
trend will be matched at the "' Figure 9C: VL2 Temperatures
hourly level when RTG heaters are on & increasing
pressure behind a dust clot.




Problems with Viking Pressures

http:/fiwww.1728.com/gaspres.htm

When pressures VIKING 1 YEAR 1
wer enot St |l
Varled W|th IaWS for [Temperature 1 Equals |>>[177.19 | VL1 SOL 292.96, Ls 260.849

gases |n Sealed [Temperature 2 Equals _|>>[25577] VL1 SOL 102.5, Ls 146.385

- . m>>- vl.}: SDLL1125|‘:Ii]EE[Ea;d
containers (not in e "

contact with the [Fressure Eqale P> (0397
- : AT SOL 318.34, Ls 277.724 (98.19% OF PREDICTED VALUE)
ambient air of e
M arS) ) >> VL2 SOL 211.02, Ls 236.913
[ Temperature 2 Equals |>>[245.74 | VL2 SOL 26.66, Ls 130.472

Pressure 1 Equals >> ? 29 VL2 SOL 56.74, Ls 145.725

Pressure 2 Equals =amz=| 11,775

ACTUAL HIGH PRESSURE FOUND = 10.72 MBAR
ON VL2 50L 277.34, Ls 279.93 (91.04% OF PREDICTED VALUE)




First Photo From Mars Shows How
Dust Atfected Viking 1!
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Dark band caused by dust cloud stirred up by the landing
as it drifted downwind and momentarily came between Dust on lander Rocks on
the Lander and the Sun (Viking P-17053). footpad footpad

Greeley et al. (1992): ol n desi ghn
Mars, consideration must be given to the infiltration of fine dust

Il nt o spacecr aft Simwewpstmakes itssvayon at
the air intake tube for the pressure sensor I start there! 9



Why Question Accepted Pressure?

Dust storms enormously increase opacity and
atmospheric density. Can block 99% of light.

t=0.94 =29 t=4.1 T=3.8 t=4.7

1205 1220 1225 1233 1235
11214 11:04 11:30 10:55 10:53

Opportunity Sol Number and Local True Solar Time

Mars_dust_opacities MER-B_Sol_1205 to_ 1235 jpg (800 x 533 pixels. file size: 39 KB, MIME type: image/jpeqg)



~ Dust Storm of July 5, 2011
. ]
Phoenix, Arizona

Pressure at nearby Luke Air Force Base increased
during the dust storm by 6.6 mbar It hat O0s
than average pressure (6.1 mbar) at areoid on Mars.
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Why Question Accepted Pressure?

Pred |cted loca tIOI‘I

4 -

('/ == /\ ».;:;’...:—” g ‘

e e .Landlng location

. Last 4 successful landers long (downrange) by
134 -27 km (request for Thel
Prasun Desai, 2008)

.3 |l anders nl osto mi g(wars! h a
Polar Lander & Deep Space 2 in 1999; Beagle 2 in 2003)



Pathfinder
Windsock mast

Why Question =

Accepted Pressure?
MPFE anemometers could

not be calibrated.

Kevlar Fibers ,
\

Hollow tube 8 pm
with 2 nm Au deposit

PHOENIX TELLTALE

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



~ Why Question

Accepte\cfP essure?

Snow. Ice particles in clouds an order of
magnitude too small for GCMs i 2 T m Vs
t o 3 0 (Ridhafson, et al., 2002)
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\
DUST DEVILS ARE THE MOST
OBVIOUS WEATHER ANOMALY

_If there Is so little air on Mars, how can
there be enough gp to gener
all?

, Over 30 dust devils hit S,

the Phoenix lander
In just 150 days.

Pathfinder detected
~79 In 86 days.



Similarities between Terrestrial
and Martian Dust Devils

i Seasons(summer on Earth,
spring and summer on Mars)!

>
i Electrical properties

(0.8 MV for a terrestrial
event).

u Shape & often size (but =~ = =
can be 50 x wider and 10 x higher on Mars)

i Dally formation times (around noon)
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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 trefarelis lzodyt
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