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Presentation Notes
Caltech ranked number 1 in the world.   Student body equally split between graduate and undergraduate students, approximately 1000 each.  Most recent admissions include 36% women, 64% men.  Approximately 300 faculty members.  32 Nobel prizes, 5 current Nobel Laureates in residence.
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Earth and Mars share several features
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Presentation Notes
Mars radius 3396 km, earth radius 6278 km.  Mars surface area about the same as Earth land area.  Atmosphere is 95% CO2, only 0.8% Oxygen.  Surface pressure is 0.6% that of the earth.
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The Grand Canyon is 446 km long, up to 29 km wide and attains a depth of 1,800 meters. Valles Marineris (Latin for Mariner Valleys, named after the Mariner 9 Mars orbiter of 1971–72 which discovered it) is a system of canyons that runs along the Martian surface east of the Tharsis region. At more than 4,000 km long, 200 km wide and up to 7 km deep,[1][2] the Valles Marineris rift system is one of the larger canyons of the Solar System, surpassed only by the rift valleys of Earth and (in length only) by Baltis Vallis on Venus.


Great Volcanoes
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Olympus mons altitude is 21000 m, Mount Everest is 8800 m.  Cliffs at the edge are about 8 km high, covers an area the size of the state of Arizona, nearly three times the area of the Western Cape Province.
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Three Generations of Rovers
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One of the many accomplishments by the rovers was the taking of this picture of Earth.  It’s the first time ever that the planet Earth has been seen from the surface of another planet.  

Smile!
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Among Spirit’s was this amazing series of images showing a dust devil.

And while they may be called devils, these small dust storms were angels for the rovers.



Hematite on Mars
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This is Curiosity, the next Mars Rover.

It’s a mobile chemistry lab. 

It launches in Nov 2011, and arrives at Mars 9 months later in Aug 2012.

This shows the first test of the wheels and the entire mobility system.   

Funny story about when we did this test.  All 5000 employees decided to take a look during the test.  The viewing gallery only holds 50 people so we had to come up with a strategy that allowed everyone to be able to see it (using the high tech system of first initial of the last name, each employee got a 5 minute window to watch the excitement)
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Veins of hydrated
calcium sulfates

Sediments with S8
basaltic '

composition

« Sheepbed rock »

“Sheepbed” rocks contain 1 to 5-mm fractures filled
with calcium sulfate minerals that precipitated from
fluids at low to moderate temperatures
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As the Sample Analysis at Mars (SAM) suite of instruments on NASA's Curiosity Mars rover heats a sample, gases are released (or "evolved") from the sample and can be identified using SAM's quadrupole mass spectrometer. This graphic shows the principal gases evolved from the fourth portion of powder delivered to SAM from the sample material collected when Curiosity first drilled into the "John Klein" target rock in the "Yellowknife Bay" area of Mars' Gale Crater.
The mass spectrometer signal is scaled separately for each gas so that the same graph can illustrate the patterns for various gases showing what temperatures caused the gas to be released. These evolved gases and the temperatures at which they evolved suggest the presence of hydrated minerals, carbonates, perchlorates, sulfates and sulfides, and clays in the rock-powder sample.
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An Ancient Habitable Environment
at Yellowknife Bay

The regional geology and fine-grained rock suggest that the
John Klein site was at the end of an ancient river system or
within an intermittently wet lake bed

The mineralogy indicates sustained interaction with liquid
water that was not too acidic or alkaline, and low salinity.
Further, conditions were not strongly oxidizing

Key chemical ingredients for life are present, such as carbon,
hydrogen, nitrogen, oxygen, phosphorus, and sulfur

The presence of minerals in various states of oxidation would
provide a source of energy for primitive organisms
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