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Overview

Mission history

History of human spaceflight
Barriers to launch?

Space junk & Asteroids
Mapping the stars

Visualizing the unknown



Mission History

m NASA founded July 29, 1958
m 833 total missions
m 135 shuttle missions

m /89 astronauts returned to
Earth on a NASA shuttle

m 14 astronauts Killed during
shuttle missions

-  Challenger
- Columbia
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Estimated Failure probability

NASA Space Shuttle O-Ring Failures
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Extrapolation of damage curve to the cold

Challenger launch: 31° forecasted
temperature for January 28, 1986

Number of damaged
O-rings per launch

\

> \ Dots indicate temperature and O-ring damage for 24

N successful launches prior to Challenger. Curve shows

\ increasing damage is related to cooler temperatures.
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JPL MISSION HISTORY

over 100 missions launched
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Astrophysics Missions timeline

JWST
GEMS
ASTRO-H
ST-7/LPF
NuSTAR
SOFIA
WISE
Herschel
Planck
Kepler
Fermi
Suzaku
Swift
Spitzer
GALEX
Integral
WMAP
XMM-Newton
Chandra
RXTE
Hubble
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50 YEARS OF SPACEWALKING

Extravehicular activity (EVA) is any activity done by an astronaut outside a spacecraft beyond the Earth’s appreciable atmosphere

Gemini International Space S’rohon Ori
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Space: How do we get there?
What's stopping us?




Orbital Objects

Points marked in oo reprosent activo

sateflites. Points marked in are inactive

satolites that aro stll intact. Points marked as
are tracked ploces of space debris.

Up and down armows zoom in and out. Use the
mouse to rotate.

Source data provided by Analytical Graphics
ne., obtained November 26th, 2013,

Space Junk

More than 500,000 pieces
of debris

Moving at 17,500 mph

Over 20,000 larger than a
softball

Ranging from flecks of paint
to entire satellites
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Asteroids

New Horizons Mission

Provided new insights about
the Kuiper Belt



$1.6qt AURELIA
129.01km

$1.67qt

HERSILIA
MN3km ORNAMENTA

$1.12qt 118.38km
VERITAS BRIXIA $1.29qt
NLE. S5em I5.65km CARLOVA HENRIETTA
1.2qt $1.2qt 15.76km 120.490m
$1.2q $1.21qt $1.36qt
DESIDERATA
122.27km
IDUNA $1.8qt
e 120.04km
$1.38qt
WELIO
MESSALINA ‘Ilzl;;:.
BERRERICIA
URSULA 181,17km e
216km $2.6%9qt 166Am
§$1.45qt ASTEROPE $3.56qt
102.78km :
$1.66qt
ALAVDA
MYRRHA 194.73km
120.58km PALMA $5.73qt
$1.36qt 188.62km
o $5.21qt
AEMILIA
124.97km
THIA $1.52qt
124.9&m O
$1.52qt 116.73km
CHLORIS s'_z‘qt
ELYNEEE 123.67km
123.68km
1.47qt
$1.47qt $1.47¢
SEMELE

OPHELIA 120.86km
& 69km s“séq‘
e ° $1.24qt

CHARYBRDIS
Ne17&m

ELFRIEDE 121.31km
Siiéar 120.29km $1.76qt
TANETE
TISIPHONE N7.66km 31.3601’“:".“ COMACINA
Ns.63km $1.27qt 124.72 km 139.99km

$1.2qt $1.51qt $2.11qt

KREUSA
150.13km
$2.63qt
:3“:2;-:- et
163.08em
$1.88qt $3.38qt

PULCOVA
137.08km
$2qt PRINCETONIA
142.35km
$2.25qt
CHICAGO
150.55km
$3.1qt
ZELINDA SIEGENA
127.4km 165.01km
$1.61qt $3.5qt
STEREOSKOPIA
NEMAUSA 16R.16km
147.86km
3.7qt
$2.52qt $3.7¢
DAVIDA
ARETHUSA 0
126,04km DIOTIMNA
$1.96qt
LECINA °
132.21km
$1.8qt

LACHESIS
174 Tkm

S4.11qt

WINCHESTER

170L.7km
BiePk SR $3.94qt
167.68xm
§3.05qt

KEY

ASTEROID

-

Value 1§] quintillion [gt]

Composition
Rank by value

Size: astercid walue

© cosaur © rireosen
@ o @ Armonia
@ rvomosen @) mexse

@ waren @ rintinun

ASTEROID TYPE

Xe X
Metallin Steny
sarbonscesve chandrite

Cah cs

Chendrite

Alan H
B85085-1like)
L] o
Uscamman Chondrite

carbonacesus (Bencebbin-like)

¢

Carbamscecss
chondrite




MAPPING THE
STARS
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7 This spongelike strocture of galaxy chustering provides

2 panorama stretching all around the sky.
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VISUALIZING THE

UNKNOWN I




Visible

' matter
Dark » 5%
natter g I
27 %
»

68
Dark
energy






VISUALIZING...UFOS




Source: Kaggle

69,925 UF O

SIGHTINGS (1960 - 2014) —— HOVER OVER AREA CHART

‘ IN UNITED STATES...

it SIGHTINGS

IN THESE
LOCATIONS

|
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TOPS countries after United States to
have witnessed UFO [sightings]...

TOPS sightings |

HOVER OVER LOCATIONS
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S
SIGHTING TIME, SEASONALLY

8410 PM
11,524

JAN 57% 92% 110% 108% 98% 76% B64% 83% 38% 25% 25% 25%

=3

FEB 21% 40% 7.3% 130% 132% 114% 86% 58% 46% 40% 28% 22 28%

MAR ) . cen 44% 104% 144% 138% 104% 81% 58% 37% 26%

APR 2 3% 23 2eb% 39% 120% 189% 146% 101% 58% 37% 25% 2.3%

MAY 23% 23% 2.1% : 2.3% 37% B87% 178% 163% 113% 63% 38% 30% 29% 25% I
JUN 27% 22% 22% 22% 2 25% 35% 71% 149% 179% 128% 74% 42% 35% 28%

JUL 21% 30% 65% 190% 223% 131% 65% 46% 31% 2.7%

AUG 2% 38% 98% 179% 17.1% 118% 64% 44% 31% 28%

SEP 24% 35% B85% 152% 165% 11.7% 86% 46% 36% 25% 26% 22% 26%
ocT

NOV 2.9%
DEC 3.0%

2 01 02 03 04 05 06 07 08 09 10 11 12 01 02 03 04 05 06 07 08 09 10 11 12
NOON MIDNIGHT NDON

99% 116% 146% 122% 99% 74% 44% 38% 28% 2 20%
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118% 123% 11.0% 101% 85% 7.1% 43% 32% 25% 3.2%
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87% 108% 108% 10.1% 92% 84% 46% 32% 239 29% 29%
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State

1 California

2 Texas

3 Florida

4 New York

5 Pennsylvania
6 Michigan

7 Ohio

8 Arizona

9 Missouri
10 Washington
11 Hllinois
12 Colorado

13 North Carolina

14 Oregon
15 New Jersey
16 Georgia
17 Indiana
18 Virginia

19 Massachusetts

20 Nevada

# of Reports Population Reports per 100k

1092
473
456
302
293
273
252
247
220
210
196
195
192
175
173
159
152
120
108
107

38,802,500
26,956,958
19,893,297
19,746,227
12,787,209
9,909,877
11,594,163
6,731,484
6,063,589
7,061,530
12,880,580
5,355,866
9,943,964
3,970,239
8,938,175
10,097,343
6,596,855
8,326,289
6,745,408
2,839,099

2.81
1.75
2.29
1.53
2.29
2.75
2.17
3.67
3.63
2.97
1.52
3.64
1.93
441
1.94
1.57
2.30
1.44
1.60
3.77

State
1 Oregon

2 New Hampshire

3 New Mexico
4 Nevada
5 Arizona
6 Alaska
7 Colorado
8 Missouri
9 Maine
10 West Virginia
11 Idaho
12 Vermont
13 Hawaii
14 Washington
15 California
16 Michigan
17 Wyoming
18 Montana
19 Kentucky
20 Indiana

# of Reports Population Reports per 100k

175
56
85

107

247
27

195

220
46
61
52
19
43

210

1092

273
16
25

102

152

3,970,239
1,326,813
2,085,572
2,839,099
6,731,484
736,732
5,355,866
6,063,589
1,330,089
1,850,326
1,634,464
626,562
1,419,561
7,061,530
38,802,500
9,909,877
584,153
1,023,579
4,413,457
6,596,855

441
4.22
4.08
3.77
3.67
3.66
3.64
3.63
3.46
3.30
3.18
3.03
3.03
2.97
2.81
275
2.74
2.44
2.31
2.30

1




UFO Sightings

\ : ‘ Many witness reports
\‘v p 5] Few witness reports

o One witness report




QUESTIONS
OR
COMMENTS?




