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Qverview
o Three lessons that are
aPProPriate for classes in
Earth science, [geologg,
astronomy, mu timedia,

or computer literacg.
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‘& These materials fit into
national standards for
9-12 gracle science.
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i Teachers can use all or
parts or the Iessons ancl

o ich
materals.
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Mars Science | ab
(Curiositg)

R | o Launch window: Nov. 25 - Dec. 18,
1 2011; lands August, 2012.

Includes RTG power, advanced
robotic arm, laser fspec’r:rome’cerJ

mass spectrometer, £3as

chroma‘:ograph.

will ana yze air and soil samples for
signs of biological elements
(carbon, nitrogen, oxygen, suhcurJ

Phosphorus) and comPounds. .
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1. Mars Site Selection
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* Introduces Martian
geographg.

o Introduces the science
objectives of the Mars

| Science Laboratory
sy (Curiosity).

—
-
~ i A
e R e
e
|

-

2.

B xl » Shows how lan&ing sites are

chosen Co”aborativelg.

+ Teaches students to cle\/elop |
and defend a Prol:)osal.
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* Stucjlént teams take ;che roles omt Ma rs 5 ite

Mars scientists.

* Entry, Descent, and Lancling: SCICCtiOﬂ

Choosing a safe site with a 5%
20 km landing e”ipse.

* Principle | nvestigator: Site with
best Payomcmc of science
objectives.

= FPower Mobilitg, and

" Communications: Kc—:epingt]ﬂe
rover going, how to getto the
science sites.

. Prcg’ect Manager: Final decision \\
and spokesperson.
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Mars Site Selection
i Final Four Sites:
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* Teams select a site
using online maps
and Google ‘.'f:arth,
then write a Prol:)osal'

A=rmmm  includin Paths to

- 3 selectec? sample
locations.
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Project Manager
Presents Proposal :
whole class decides
on best site.

e ——— —— | e s e R i R, e SR e T

Mawrth
Vallis

Saturday, October 22, 2011



L] L]

- . e L

And the winneris . . .
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o Gale Crater!
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& Ancient crater
Iake) with deep
cleposits na
central mountain,
includin clags
and sulfates.
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o Water erosion and
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pim f"‘mclmg Mars on Earth

* Mars has an arid cllmate '

o The Great Basin (UT,
NV) is an excellent
analog for Mars.

+ We can visit Earth sites
 and observe processes.

- Stuclents will use
 |atitudes and longltudes
to examine Earth and

Mars aﬂalogs N Google
f_arth
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Finding Mars on Earth
T o Students will develo

h Yy Potheses about tﬁe

processes that formed

each terrain, based on

observations and
Coml:)arisons.

S Theg draw conclusions
about the presence omc
Iong-lasting water at the

il sites.
S | o Relates Mars with .’f:arth.f
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| Using Google Earth
| - Google Earthis a S S
- freeware program. 2 “\’1"‘
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. * Youwill need to install the =7

program, and be

connected to the Internet, =

to use the search
functions.

% Using the trackball and

. zoom controls in the

. upperright corner allows 25 272 et U5
~ a3’Dviewof the |oca_tign__. 1 T ——
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Simulates the data
collection, analysis,
and modelingo the
MOLA instrument on
Mars Global Survegor.

(lses Clag or paper
maché terrains in a

box with a regular erid
of holes in thge lid. @
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From Mars to l\/\odeli

. Popsicle sticks are ﬁé’;?&’r‘;gg
used to record Sticks
topographical data
(color-coded) and
altitude height
measurements.

R Scales are reversed so
that the height of the
mountains (not the
dePth of the va”egs)

 is measured.

Saturday, October 22, 2011



4
L ¥ T
— o
=, -
=2

>‘>::'v‘:-—§"
——
§ —
K y
-

VT

; " -
d

From Mars to Model A

e Three models are created:

- | N T o MoclelAfsa clirect color~

coded to

15k

on the paper gr*cl.

oograplﬁical map.

The color seen on the stick
IS Paintecl into the squares |

/

Liglﬁt colors (3e,|ow and
orange) are high areas,
dark colors (brown and
black) are low.
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 Mars to Model B
- Model B is a phusical ¢
e T

| S Leng’chs of clrinking
 straws are cut to match
the numeric data
~ (mountain heig‘nts).

o These are stuck into a
- rolled-out layer of
mo&eling clay in the same

gricl Pattem.
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“FromMars toModel C |

« Model Cis avirtual model
ETIEEEniass | using3D sottware. |

.............................
.......................

[Zmazsass s o Numeric data is tgped I3

............................
-------------------------

SEEiEIsEiizas | word processor as a
sequence of numbers .
separatecl !:)3 commas, with

ad NCw hﬂé {:Of' CBC]"! NCW f'OW.%

"o Zeros are added at the
start of each line.

o The file is saved in txt
Format. _
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From Mars to Model

& The txtis oPenecl .
as a lext lmage N
lmageJ.

o The smallfile is
zoomed in and
saved as a screen

: CaPture (“Shtt-

1 Cmd-%" on Macs,

L ‘PratScrn’ el
Windows).
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- l:rom Mars to Mocle

+ | oad the screen cal:)ture
into GIMP (“File - Open”

| “ ~ and locate Picture 1 for
- Macs, “File ~ Create from
= Clipboarcl” for Windows).
|  Use the rectangle
S selection tool to select
Rectangle Selection

the gragscale area only.
Press Fnter.

« Tool

* Copg it (“BEdit - Copg”).

4
k 2 * Create a new file and
0 o « make it square 8 in. [338
- s S e S
Rectangle Select 18
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From Mars to

o Fill the new file with the
Foregrounc] color

(black) b choosing
“Edit - Fill with FG

Color.”

+ Paste the terrain image
in (“Edit - Paste”).

o Flatten the image b
clic King on the Anchor

Lag er icon.

o Save thefile as 3 high—-

qualitg JPg

_]9

Model

File | Edit | Select View

N\ Untitled-2.0 (RGB, 1 layer) 576x576 - GIMP

Image Layer Colors Tools Filters Windows Help

%) AN YA T LA
ow "a
Bl "
i h
a| Undo History
14 Cut Ctrl+X
3 Copy Ctrl+C
E; Copy Visible Shift+Ctrl+C
— | [J paste Ctrl+V
T |F Paste Into
i | Paste as
=1 Buffer
=1 Clear Delete
= | [ Fill with BG Color Ctrl+.
4 D Fill with Pattern Ctrl+;
ayers) 576x576 - G ® O O X Layers, Channels,
File Edit Select View Image Layer Colors Tools Filters Windows Help D‘il“n(lgd 2 = (Auto )
19 v B B B, B B 8 i iw a1,
& r
~ = ;
Layers
Mod Norma |
1 I 1
ock W

Image-J capture on a
square black background.

Anchor (Flatten
Layers) icon

in M 100 % 3] Floating Selection
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From Mars to Model

- o A ;‘.o"’o' ‘7

Terrain
Creator

Bryce 7
Interface

Terrain

Grayscale

T T e

) s | Height Map

Import

OPen Daz5E Brgce and
create a new terrain.

OPen the Terrain Editor,
choose the Pictures tab, and

load in the heiglﬁtmap imagc
(StCP 10k

Copy the image (5tep 2) and |
Paste it to the middle square
(5t€P A

Applg the image to the terrain
(Step hs

%)

Saturday; October 22, 2011



From Mars to

Model

o Make black areas

transparent (Color Range

| Bracket).
0 Make the terrain solid,

]

Exit.

0 Aclcl a Material to the

terrain and to the grouncl.

+ Position the camera and

the sun.

0 Render the scene and
save (‘Export lmage).
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GM—Sun Control

«»  Texture Selection
‘&=Camera Controls
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From Mars to Model

& Increase the resolution

c »

N\
X D' © X % B

of the model bg moving

B C D pes

Saw 5 e B the orléma Iy bﬂ G

/X s ox s right, then down, then

e O ¢ O ¢ O

¥ X /7 X /7 X Ie t' .
e O ¢+ O ¢ O o Collect data Points each

/7 X /7 X /7 X » :
BBk time.

/X 7 X 7 X + You will have doubled

| e 1 - Original Data Point

your resolution and
increased the data size
by four times.

22
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Relevance

» Practical APPIicationsz In comPuter
gral:)hics, cJouoling the resolution

means having four times as many
Pixels.

0 The MOLA instrument built up higlﬁer
. resolution through multiP e orbits.

0 As models contain more data, theg
resemble the real object more closelg.

* Manyt pes of data can be visualized |

~ usingthis method: Numbers to
gragscale image o %) B model (Ex:
Martian Dust Opacitg)

o T — e e —
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Mars Dust Storm: 2005

Data from Mars Global Sur\/egor

" Part of the Mars Exploration Student Data Team (MESDT) Program
ke g |

i




. Mars Dust Storm ZOO§

Data from Mars Global Sur\/eyor

1 Part of the Mars EXP oratxon Stuclent Data Team (M ESDT) Program
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i * Commg in December: How to use actual
- ’; Mars MOLA data in your classes.

% o Visit: elementsunearthecl.com 1Cor Iesson.
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