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HD 209458b

HST high impact science
T
e Anticipated science « Unanticipated science
2. Distance scale: H, 1. Galaxy formation:
« Diffraction-limited optics HDF&UDF
« Imaging sensitivity  Diffraction-limited optics
3. Black holes in galaxies * Imaging sensitivity
e Spectroscopy at 6. Dark energy. SN la& A
diffraction limit  Diffraction-limited optics
4. AGN emission lines 8. y-ray bursts: host galaxies
o UV spectroscopy at  Diffraction-limited optics

diffraction limit
5. QSO host galaxies
» Diffraction-limited optics
» High contrast imaging
. IGM/ISM (QAL) Aurorae on Jupiter
. e UV spectroscopy - ’

!

9. Planet formation: disks
 Diffraction-limited optics
* High contrast imaging
xtra-solar planets [Young planets
Photometric stability
Spectroscopic stability

Dark energy
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“Standard” Candles

Bright = Near Dim = Far



Supernovae: Measuring Sticks for the Universe




Distant supernovae are far more difficult to separate from
their host galaxy
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Before Supernova Before Supernova Before Supernova
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NASA and A. Riess (STScl) _ . _ STScl-PRC04-12
Distance = 7 billion light-yrs

Brightness = 100 million times fainter than naked eye limit

L)




Luminosity Distance and Cosmological

Parameters
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The New SN la Hubble Diagram
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Constant deceleration
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The energy responsible for accelerating the
Universe Is of unknown nature

“The Dark Energy”

Dark Energy appears to constitute about 73% of the
total matter + energy budget of the Universe!!



The ultimate Galilean Revolution

park Energ ),
73%

*&ﬁ@m@ 419
Cold %

Dark
Matter 23%

Not only are we not located near the center of the Universe;
we’re not even made of what 96% of the Universe is made of!



Future fates of the dark-energy universe

Big Bang

Big Crunch Indefinite expansion

Quintessence in which Cosmological constant Quintessence in which
dark energy reverses dark energy destabilizes




universe 3 ' HPF
13.7 1.0 / 07-04
Age of the universe (billions of years)
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HUDF vs GOODS

GOODS CDFS - 11 Hrs HUDF — 300 Hrs







Rich morphologies: interactions

Normal galaxies In
Interaction







Unusual objects

Strange interaction
effects







Very Red Objects

Candidates
for galaxies at
redshifts
greater than 6




Extremely Red Galaxies (EROs)




Strong lenses
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Gas Disk In Nucleus of
Active Galaxy M87

Hubble Space Telescope
Wide Field Planetary Camera 2
















Black Hole Mass Scales with Galaxy Size
Ground HST Black Hole Mass

1

2 billien suns

i

200 million suns

20 million suns
9

3 million suns

Black hole event horizons
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75000 light-years 3000 light-years Diameter of Earth’s Orbit
(186 million miles)




_earn from yesterday
_lve for today
Hope for tomorrow

The important thing Is
not to stop questioning

Albert Einstein



