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UNIVERSITY
To review recent, and likely future, progress in astronomers’ of
GLASGOW

search for life in Universe. To understand some of the
astrophysics which underpins this exciting research field-

o Forming Stars and Planets

o Lifein the Solar System

o Searching for Extra-Solar planets

o Can we find Earth-like planets?
o Threats to life in the Cosmos

o The Search for Extra Terrestrial Intelligence Life in the
o The big questions: Why are We Here? Cosmos:

Where is Everybody? Jan 2006
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Course Website:
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STARDUST: SCIENCE IN-DEPTH

Comet Coma Sample Return Plus Interstellar Dust,
Science and Technical Approach

Oct 21, 1994

by Donald E. Brownlee, Principal Investigator, University of Washington,
Peter Tsou, Benton C. Clark, Paul N. Swanson, and Joseph Vellinga.

e 0 Introduction
e 1 Scientific Goals
o Goals
= New Developments
o Objectives
o Value to Science
s Cometary Dust
» Cometary Volatiles
» Interstellar Dust
= Exobiology Implications
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The Orion Nebula



Forming stars
and planets....
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Collapse often caused by a supernova shock wave



|_'|

AR e SRR B
.-—-t.- -

?qﬁm?‘.ﬁ.nglnﬂﬁmﬂr:a'harmbgqntﬂrg



Gas pressure atbtempting to FO rm i n g Sta rS

expand the cloud

and planets....

eSSl

VErsus

Gravity

Gravitational force atteny)ting
to collapse the clou

Collapse often caused by a supernova shock wave

When one star dies another star 1s born



Hydrogen fusion — fuelling a star’s nuclear furnace

Pressure
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Nuclear fusion only occurs at very
high temperatures, because atomic
nuclel tend to repel each other

Coulomb
Barrier

Distance
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The nebula spins
more rapidly as it
collapses




Forming stars mm

and planets.... ersus
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The Orion Nebula



The Orion Nebula






Protoplanetary Disks HST - WFPC2

Orion Nebula

PRC95-45b - ST Scl OPO - November 20, 1995
M. J. McCaughrean (MPIA), C. R. O’Dell (Rice University), NASA
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We can plot the
temperature and
luminosity of stars
on a diagram

Stars don’t appear
everywhere: they
group together,
and most are
found on the
Main Sequence
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The P-P chain: converting hydrogen to helium
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When the fuel runs out: formation of a red giant




Planetary Nebula NGC 6751




White dwarfs: earth-sized stellar relics
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Interior of a very massive star
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Crab Nebula: supernova of 1054




Supernova 1987A, In the
Large Magellanic Cloud







Supernovae

Putting the lron In Irn Bru
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SOLAR SYSTEM STARS & GALAXIES
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___ NASA's COME[SAMPLE RETURN'MISSION ')
e ._.._‘

It will be possible to determine:

1. the elemental composition of the grains;

2_the isotopic composition of several important elements, such as C, H, Mg, Si,
and O;

3. the mineralogical and textural character of surviving phases;

4_whether all IS grains are isotopically anomalous,

5. the mineralogy of the silicate grains - whether glassy or crystalline, as well as
their Si:O ratio;

6. the prevalence of graphite particles, including whether their abundance is
sufficient to explain the IS 0.22 micron extinction bump;

7. the extent of physical mixing of the mineral phases, including whether the grains
have a silicate core/organic refractory mantle structure, and also if they are a
heterogeneous mixture or not, and

8. whether there is any evidence for grain processing in the ISM, especially
whether the effects of shock sputtering, collisions, accretion and chemical
alteration can be identified.
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SCIENTIFIC PROFESSIONAL

BACKGROUND MOTIVATION THE CHALLENGE | PARTICIPATION RECOGNITION PRE-REGISTRATION

Stardust@Home: A distributed search by volunteers for interstellar
dust in the Stardust interstellar dust collector

In January 2004, the Stardust spacecraft flew through ’rlw -:Drm
of comet Wild2 and captured thousands of cometary c

in special aerogel collectors. Two years later, in JC-I‘LJ::II'-:, ._i_.'ljl_l_.
Stardust will return these dust grains --- the first sample return
from a solid solar-system body beyond the Moon ---to E ar"l“ But
Stardust carries an equally important payload on the opp

side of the cometas 'p‘ col Ierh:l ~: the first samples of c_l_lllti—_'l 1|_n:|rL.ry
interstellar dust e As well as being the first mission
to return samples .f rom a I_CIII":t_. Stardust is the first sample
return mission from the Galaxy. But finding the incredibly tiny
interstellar dust impacts in the Stardust Interstellar Dust
Collector (SIDC) will be extremely difficult.

We are seeking volunteers to help us to search for these tiny samples of matter
from the galaxy. Volunteers are critical to the success of this project. Please
help us find the first samples of contemporary Stardust ever collected.

FAQ




Ll ¥ SCIENTIFIC MOTIVATION

. SCIENTIFIC : PROFESSIONAL i
BACKGROUND MOTIVATION THE CHALLENGE | PARTICIPATION RECOGNITION PRE-REGISTRATION FAQ

AT~ are &
Vwe are

e, Nut even one contem mraw mtemtr-lldl duqt grain has ever been Stl.IdiF‘{l in
the Ialmmtnwl In 1J|.|1. 6, the S ust s ::|'1r| will return to Earth, f



BACKGROUND

SCIENTIFIC PROFESSIONAL
MOTIVATION THE CHALLENGE | PARTICIPATION e OCN G PRE-REGISTRATION

The only way that we can think of to find these exciting
irwhércfpl ar dust rHL—.m': is to recruit talented volunteers to help
search. First, you will go through a web-based training
sion. This is I“.u.r; for everyone: you must pass a
alify to register to participate. After passing the test
muﬁtt—vl ng, you will be able to download a virtual mic
(VM). The VM will au ’rm natically z:fn nect to our server df'IL|
download so-called "focus movies" -- stacks of images that we
will collect from the Stardust Interstellar Dust Collector using
an automated microscope at the Cosmic Dust Lab at Johnson Space Center. The VM will
work on your computer, under your control. You will search each field for interstellar dust
impacts I_uv focusing up and down with a focus control.

The more focus movies you examine, the hetter the chances are that

you'll find an interstellar dust grain. But we have no minimum

mpmh tion -- you should search through focus movies as long as

you're having fun doing it. Just remember that you are looking at the

first collector that has gone into deep space and come back. This is a i v

very special opportunity!

FAQ




Stardust Timeline

Past Milestones Upcoming Events

« 7 Feb 1999 Stardust successfully 15 Jan 2006 Stardust recovery

launched e« 15 Feb 2006 Begin scanning
« Feb-May 2000 First IS dust Stardust IS dust collector
collection « 1 Mar 2006 First image data
« Aug-Dec 2002 Second IS dust available for searching
collection e« 1 Oct 2006 Estimated completion
¢« 2 Jan 2004 Stardust successfully date of search

passes through comet Wild-2

http://www.stardustathome.ssl.berkeley.edu/





