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Gaseous Pillars - M16 ~ HST - WFPC2

PRC95-44a - ST Scl OPO - November 2, 1995
J. Hester and P. Scowen (AZ State Univ.), NASA




Hubble Vision:

The Legacy of the Hubble Space Telescope

10 meetings, beginning 12/01/08

Course Coordinator
Dr Martin Hendry, martin@astro.gla.ac.uk Tel: 0141 330 5685

Course Aims

To review the scientific legacy of the Hubble Space Telescope,
Investigating some of the key discoveries made by HST during the
telescope’s 18 years of operation.
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Hubble Vision:

The Legacy of the Hubble Space Telescope

Intended learning outcomes

At the end of the course students should have an appreciation of:

« why placing a large optical telescope above the Earth’s atmosphere
has had a dramatic impact on astronomy

« some of the HST “Key Projects” and the big questions they addressed

* how the scientific legacy of HST sits alongside recent discoveries made by
other telescopes and satellites

* how the next generation of space telescopes will extend and enhance the
legacy of HST
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Pluto HST - FOC

PRC96-09a - ST Scl OPO - March 7, 1996 - A. Stern (SwRI), M. Buie (Lowell), NASA, ESA




Gaseous Pillars - M16 ~ HST - WFPC2

PRC95-44a - ST Scl OPO - November 2, 1995
J. Hester and P. Scowen (AZ State Univ.), NASA




(] N
Size of Star

Ll
Size of Earth's Orbit

L1
Size of Jupiter’s Orbit

Atmosphere of Betelgeuse ~ HST.FOC

PRC96-04 - ST Scl OPO - January 15, 1995 - A. Dupree (CfA), NASA




Planetary Nebula NGC 6751

Fiehoge

PRCO0-12 « Space Telescope Science Institute - NASA and The Hubble Heritage Team (STScl/AURA)







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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DETECTION OF OXYGEN AND CARBON IN THE HYDRODYNAMICALLY ESCAPING ATMOSPHERE
OF THE EXTRASOLAR PLANET HID 2094588
Al Vioa-Mamiar,! LM, Diserr,! Al Lecaveues pes Eranos! G HErrarn,! G, E. Baccesrer? D ERgeneeics,'

R. FerLer,' 1. C. McConn M. Mavor.' anp C. D. Paprinson®
Received 2003 December 23: acceptod 204 February 4: published 2004 March 1

ABSTRACT

Spectrograph on board the Hubbie fescope. The wavelength domain (1180-1710 A} includes H 1 as
wellas Cr, Cn, Civ, Nv, O 1, 51, and 511y lines. Dunng the transits, absorptions are detected
mHLOLand C (5% £ 2%, 13% = 4.5%, and 7.5% % 3.5%, respectively). No absorptions are detected for
other lines, The 5% mean absomption over the whole H 1 Lye lin consistent with the previous detection
completed in 2003 at er resolution (Vidal-Madjar et al.). The absorption depths in O 1 and C 1 show that
oxygen and carbon are present in the extended upper atmosphere of HD 209458b (nicknamed “Osiris™). These
species must be carried oul up 1o the Roche lobe and beyond, most lkely in a state of hydrodynamic escape.

stars: individual (HD 209458)

Subject headings: planetary systems

On-line material: color figures
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Spiral Galaxy M74

gliscd

NASA, ESA, and the Hubble Heritage Team (STScl/AURA)-ESA/Hubble Collaboration - HSTIACS - STScl-PRCD7-41







INTERACTING GALAXIES

HuggLE SPACE TELESDODPE




R

ensed galaxy at z= 5.6

. i .
Distant Object Gravitationally Lensed by Galaxy Cluster Abell 2218
Hubble Space Telescope « WFPC2

NASA, ESA, R. Ellis (Caltech) and J.-P. Kneib (Observatoire Midi-Pyrenees) ® STScl-PRC01-32
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Quasar Host Galaxies HST « WFPC2

PRC96-35a * ST Scl OPO * November 19, 1996
J. Bahcall (Institute for Advanced Study), M. Disney (University of Wales) and NASA




Core of Galaxy NGC 426l
Hubble Space Telescope

Wide Field / Planetary Camera

Ground-Based Optical/Radio Image HST Image of a Gas and Dust Disk

!

380 Arc Seconds - 17 Arc Seconds -
88,000 LIGHT-YEARS 400 LIGHTYEARS
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HST - WEPC2
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Hubble Deep Field

PRC96-01a - ST Scl OPO - January 15, 1996 - R. Williams (ST Scl), NASA




Hubble Vision:

Course Topics

0
0]
0]
0]
0]
0]
0]
0
o

A brief history of telescopes, and the ‘case for space’
HST and the Solar System

HST and the lives and deaths of stars

The search for extra-solar planets

From Hubble the man to Hubble the telescope

Mapping and measuring the Universe with HST

A long time ago, in a galaxy far, far away

Space telescopes across the E-M spectrum and beyond
After Hubble: the James Webb Space Telescope
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Hubble Vision:

Resources on the web

http://www.astro.gla.ac.uk/users/martin/teaching/hubble/

Username: space
Password: telescope
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Al THE UNIVERSE

YOURS TO DISCOVER

INTERNATIONAL YEAR OF

ASTRONOMY

2009
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Galileo Galilei:
1564 - 1642 AD
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Telescope:

An optical device for collecting
light so as to form an image of a
distant object

(MacMillan Dictionary of Astronomy)
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The Human Eye

Pupil

Iris Cornea

\
Zonular fibers [&
Lens r_

Posterior chamber Anterior chamber

filled with aqueous humor

Ciliary muscle

Suspensory ligament

Vitreous humor

Optic disc

Optic nerve
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The Spectacle Vendor by Johannes Stradanus, 1582




Hans Lippershey’s 1608 patent of a device for
"'seeing faraway things as though nearby."
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Porta’s sketch of a telescope, August 1609
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Basic design of the refractor
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| enses suffer from chromatic aberration...
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...and from spherical aberration
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Using an achromatic doublet can help...
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Percival Lowell observing Mars with the 24-inch
refractor at Flagstaff, Arizona
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World’s largest refractor:

40-inch Yerkes telescope,
built in 1897.

Still operational today!
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Newtonian reflector
1672
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REFLECTOR: SPHERE. Radius = 7.00
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Cassegrain reflector (1672) used a convex
secondary mirror and a concave parabolic
primary mirror
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FEFLECTOR: PARABOLOID, FocDlst = /.00
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L jphaerical Primary Minor (2001, 9§

Schmidt-Cassegrain: correcting plate
achieves a more compact design
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100 inch Hooker reflector on Mount Wilson




200 inch Hale Reflector, Mt Palomar
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