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http://kosait.exblog.jp/11259451/

NASA, 2003
2013, 3/21
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CO, H2

#H;0, CO, HCN, HyS, S0, Hy'

C2H21 NH31 HZCO

C14H10 C16H10

, CH,

p. 247-248
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http://www.ne.jp/asahi/tk/7777/astrono
my/milkywaygalaxyimagealbuml.htm
#1b

# 46

Heliosphere
% bow shock

1g (hey energ)

http://www .klimadebat.dk/svensmark
-marsh-solens-indflydelse-paa- T
jordens-klima-2000-r2.php . :
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http://www6.pref.shimane.jp/cgi-
bin/odb-

get.exe?WIT template=INPAKU
_PAVPOINT&WIT oid=LovR9
OhJoLXreKQQCbI44CIQOVMR
Wzb92 A3FcXbq&pavtype=shin

wa&pointnum=1
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Wikipedia
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Nature
2012, 5
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38

1998

Wikipadia, cosmic rays

Magnetotail

Deflected solar
wind particles

Incoming solar

wind particles
Plasma sheet

Neutral sheet

Earth's atmosphere
0-100km

Bow shock
Magnetosheath
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http://tsuiteru-happy-
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A4A5C8.jpg
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(Callaway, E., 2012)

http://www.plantatree.gr.jp/handinhand/messa
ge/images/chartl_cell.jpg
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Sansjofre et al., 2011
6-5.5

(Xiao &
Knauth, 2013)
#* 5 4.5
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Sansjofre, P. et al. (2011)
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203 UV-C, 200-280 nm
# 4.7
# 4.1
# 2.5 5
i co, 10 -

3 6,700 -3 6,250

Ichthyostega
http://www kaiten.jp/syokuji/13.html
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During the Early Carboniferous Pangea Begins to Form.

I:I rignages point in tha
ctaon) o /

Rea Floor 'E:;:n:a.a-‘.lmq F!:-i:_:_ra

# During the Early Carboniferous the Paleozoic oceans between Euramerica and
Gondwana began to close, forming the Appalachian and Variscan mountains. An
ice cap grew at the South Pole as four-legged vertebrates evolved in the coal

swamps near the Equator.
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F)

¥ oceanic anoxic events, OAE Erba,
2004, 2006

17-23K

5

Sea ice

Oxygen rich downward flow
due to high salinity and low

< temperature

Oxidative decomposition of
dead plankton to CO, and
H,0O

Generation of hydrocarbon from
dead plankton

Oxidative thermohaline
circulation

No thermohaline circulation

(a) Present situation (b) Oceanic anoxic events
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New Oceans Begin to Open

Asian-Alaskan

Late Cretaceous RO
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# During the Cretaceous the South Atlantic Ocean opened. India separated from
Madagascar and raced northward on a collision course with Eurasia. Notice that
North America was connected to Europe, and that Australia was still joined to

Antarctica.
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K-T

K/T Boundary 66 Ma

# The bull's eye marks the =2
location of the Chicxulub »? Eiéiﬁﬁ' '_
impact site. The impact of a £
10 mile wide comet caused
global climate changes that
killed the dinosaurs and many
other forms of life. By the
Late Cretaceous the oceans
had widened, and India
approached the southern
margin of Asia.
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#% Chicxulub 1 12.9 1 1
# 15 KT 6.3 67
# 50 MT 8.7 20
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Takashima et al. (2006)

() Percent of world's
ariginal petrolesm
reserves generatad by
saufce rocks (Klemme
and Ulminshel 1991)

[F} Percentage extinction

of marine genera [Raup

and Sepkaski, 1936] and

major Choeanic Anoxic
Events

{E) 5ea level changes
and continental
qglaciation (Ridgwell,
H005)

(0] Temperatune
(Frakes ot.al, 1992)

{C) Carbon dioxide

Ratin of the mass
of atmospherde 00
at a past time to
that a1 present
[Bernes, in prass)

{B) Production rate
of oceanic crust
{Stanley, 1999)

(A} Climate mode
(Frakes et al,, 1992)

Faneroaoic

~—

— L T Figure ¥, Compilation
el i |
:: : shiweing r|'\-|"'f'|al'lg:i":
gy I | I climate, andl geokog-
i | 2
i | cal anl peaiganiolog) -
1 |
3 | cal events through the
10 P I |
|
]

Ol

33
23
=5
£E
23
54
g
—&00n

|
Smoothed C0,

rapratEntatian
of tha proey record
(R, in prass)

!

24



22

1000

300

2008

25



22

# 500 600

# 100

?

(Berna, et al., 2012)

L

http://blog.livedoor.jp/na
ppil 1/archives/2808998.
html
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Paleomap project
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Mega mammals

Modern World
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http://www.museum.pref.y
amanashi.jp/5th_tenjiannai
_symbol 009.htm
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Wikipedia, "lce Age"
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7K

Berger & Loutre (2002)

0.046
0.0%
0.04 1
O3}
3.02 |
007
0.00

10E.. |
20

a0
40fF |
ice volume §10° km?) _
a0 i i i 1 i i
100 50 i} 50 —-100 —150 —200
Time (1000 years)

Orbiting the Sun. Long-term variations of eccentricity
(top), June insolation at 65°N (middle), and simulated
Morthern Hemisphere ice volume (increasing downward)
(bottom) for 200,000 years before the present to 130,000
from now. Time is negative in the past and positive in the fu-
ture. For the future, three CO. scenarios were used: last
glacial-interglacial values (solid line), a human-induced con-
centration of 750 ppmv (dashed line), and a constant
concentration of 210 ppmv (dotted line). Simulation results
from (73, 75); eccentricity and insolation from (79).
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Last Glacial Maximum 18,000 years ago
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http://www.thefutureiswild.com/
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Pangea Ultima
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£ 25

Wilson Cycle
# Nuna (Columbia), 2000 Ma -> Rodinia (1000-700 Ma) -> Pangea (300 Ma)

Future World + 250 Ma
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2008

2.5

Future World

Subduction Zont (trianghes point in the
direeticn of 5 tieait) ﬂ-.

Sea Floor Spreading Ridge G

+ 250 Ma
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polar wind
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384400 km 3
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Kirk 3 Duskvy Diamond Soap, best for wadies Toller

After Wikipedia

http://chigaku.ed.gifu-
u.ac.jp/chigakuhp/html/kyo/Sc
hoolCont/sanjo/iss/02.html
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# 40 (Cowen, 2012)

3 http://www.nasa.gov/mission_pages/ch
andra/multimedia/photo11-086.html

VV 340, also known as Arp 302, provides a textbook example
of colliding galaxies seen in the early stages of their interaction.
The edge-on galaxy near the top of the image is VV 340 North
and the face-on galaxy at the bottom of the image is VV 340
South. Millions of years later these two spirals will merge --
much like the Milky Way and Andromeda will likely do
billions of years from now. Data from NASA's Chandra X-ray
Observatory (purple) are shown here along with optical data
from the Hubble Space Telescope (red, green, blue). VV 340 is
located about 450 million light years from Earth.




http://www.spacepri
me.com/red-giant.htm
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100

C =
t : time in moving object

Vv : speed of the object

C : speed of light in vacuum

t': time for a still observer
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