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The Sun in visible light

1992 June 07

The sun as seen by your eye (but don’t look at it without proper filter)!



Sunspot observed
by the Japanese
solar observation
satellite “Hinode”

Courtesy of
T.J. Okamoto




The Sun in X-ray
1992/01/12

Yohkoh /| SXT
Kyoto 4D
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Solar flare

The noisy bright dots are
high energy particles
emitted from the flare that
hits the CCD came on board
the satellite

If an astronaut is outside
the space ship at this

time, he will be exposed
fatal amount of radiation.

2001-apr-15
13:04:26



A little bit of physics...energy source of solar flare
ABEEIE

W g Sunspot is big magnet.
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Energy of solar flare
come from the
magnetic energy of
sunspots



Relation of the Sun, Earth and human activities
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Gas flowing out from
the sun, called “Solar
Wind”.

When a flare
(explosion) occurs, a
bulk of mass is ejected
out from the Sun.
Some of them are
directed to the Earth,
and then...

Solar wind

2003/10/18 00:18









Space weather
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Number of sunspot changes with 11-year period

Flare activities also change
accordingly.

magnetic field

Why it changes in 11 years is not
understood.




Sunspots and Earth climate?
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e Almost no sunspots for
Sunspot number several decades in 17t
century

eThe earth was slightly
colder in that time
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Maunder minimum

Older records show that there is a correlation
between the sunspot number and cimate. The
earth was colder when sunspot number is less.
The mechanism is still uncertain, though.

Picure of Thames river in that time



Global warming

/‘/\/x’\ The Intergovernmental Panel on
"\___\ Climate Change concluded that it is
highly likely that the earth is

warming because of the green house
effect by CO2
emitted by human activities.
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Intergovernmental Panel for Climate Chage )IPCC) report
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Table of various effects on climate. Some have warming effect, the others have cooling
effect.



RF values (W m?) |Spatial scale| LOSU
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Summary

The sun is variable a star. Many flares (explosions).

Solar flares cause serious damage to satellites and
astronauts. Modern civilization is vulnerable (=weak)
to “space weather”.

Sunspots and flares may also influence the Earth’s
climate, though uncertainties remain.

Astrophysics of the Sun used to be merely a pure
science, but it is now becoming a social issue.



Carina Nebul HUBBLESITE.org
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The biggest achievement of Space exploration
in 20t century




Who will emigrate to space?

F. Dyson “Disturbing the Universe”

Mayflower Space colony | Asteroid
colony

Year 1620 1847 2777 2777
Number 103 1,891 10,000 23

Load (t) 180 3,500 3.6 million 50

Cost (USD in 6 million 15 million 100 billion 1 million
1975)

Cost per 1 S15 S2 S13 S10
poud

cost per /.5 2.5 1,500 6

family (annual
income)



MARS ’N E : ABOUTMARSONE ' MISSION ' MARSONENEWS = SPONSORS | MERCHANDISE ' FAQ
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Human settlement of Mars in 2023

Mars One will take humanity to Mars in 2023, to establish the foundation of a permanent settlement from which we will prosper, learn, and grow.
Before the first crew lands, Mars One will have established a habitable, sustainable settlement designed to receive new astronauts every two
years. To accomplish this, Mars One has developed a precise, realistic plan based entirely upon existing technologies. It is both economically
and logistically feasible, in motion through the integration of existing suppliers and experts in space exploration.

We invite you to participate in this journey, by sharing our vision with your friends, by supporting our effort and, perhaps, by becoming the next
Mars astronaut yourself.




What are the consequences of going to the space?

* New community outside current law and order

* Adaptation to new environment may cause/require
changes in human body, mind and society

— Bio-technology

2001, A space odyssay
ttp://en.wikipedia.org/wiki/File:2001child2.JPG
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ICARUS
or The Future of Science

Bertrand Russell

http://www.marxists.org/reference/subject/philosophy/works/en/russell2.htm
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