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Hubble Telescope Unique Characteristics

•High spatial resolution:  0.05 arcsec

•UV sensitivity
•Low, stable background (no atmos.) faint detection limits
•Stable detectors & point spread function (PSF)

……  So, what are the most important discoveries and results
that HST has produced?



*

* The 200 most highly cited papers published that year



Hubble Discoveries*

Most Important Scientific Results:
1) Determined from SNe Ia supernovae distances that universe is accelerating
2) Detected distant galaxies at very high redshifts before Hubble sequence formed
3) Characterized (age & composition) previously unresolved stellar populations
4) Spectroscopic detection of atmosphere of planet around another star
5) Measured masses of black holes in centers of galaxies
6) Characterized environment & optical properties of Gamma Ray Bursters
7) Mapped dark matter from gravitational arcs (associated with galaxies)
8) Observed unusual solar system phenomena 
9) Resolved host galaxies of quasars
10) Demonstrated association between disks and jets, and that disks around young 

stars are common

Others:  Evolution of IGM from QSO absorption lines
Determination of Hubble Constant  (Ho = 75 km s-1 Mpc-1)
UV spectroscopy of the ISM, nebulae, winds, & galaxies

*A significant component of many Hubble discoveries has been observations made by   
other telescopes.
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Extra-Solar Planets
(Exoplanets)



Transit of Venus 2004



From known exoplanet systems, one expects 17 transits with ∆m>0.01 mag (Jupiter-like) among the 30,000 stars.



Fischer & Valenti. 2005, in Protostars & Planets V  (LPI: Houston)

47 Tuc

Composition of Planet Host Stars

Of 964 stars studied,
….. 74 have planets 

Sun





Star:  HD 209458



HD 209458
Spectrum

Na I

(Spectrum of star during transit)
(Normal spectrum of star)

Charbonneau et al. 2002, ApJ, 568, 377



Jets & Disks



0.001 light yr





Crab Nebula Pulsar with Disk & Jet

Hester. 2002, ApJ, 577, L49



Galaxy M87 Jet

~5,000 light yrs

J. Biretta



Computer Simulation of Accretion Disk with Magnetic Field

Meier, Koide, & Uchida. 2001, Science, 291, 84 





Resolved Stellar Populations:

Ages, Abundances, Mass function





Globular Cluster G1





Color-Magnitude (=H-R) Diagram for M31 Halo Stars

T. Brown et al. 2003, ApJ, 592, L17



Theoretical Color-Magnitude Diagram (CMD) for Star Clusters

Z=fractional abundance
of ‘heavy’ elements
(C,N,O,Ne, … Fe..  = ‘metals’)

Lower heavy element abundance

Higher heavy element abundance

Zoccali et al. 2003, A&A, 399, 931
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Zoccali et al. 2003, A&A, 399, 931

Galactic Bulge

Log (Z/Z )

Solar
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Zoccali et al. 2003, A&A, 399, 931

CMD Comparison of Milky Way Bulge with Globular Clusters

Galactic Bulge



M31 Halo

T. Brown et al. 2003, ApJ, 592, L17



Open Cluster NGC  6791

King et al. 2005, AJ, 130, 626 



NGC  6791 – HR Diagram

King et al. 2005, AJ, 130, 626 

‘Main Sequence’

White Dwarfs

HST 



Luminosity & Mass Function of NGC 6791

King et al. 2005, AJ, 130, 626 



NGC 2420

NGC 6397



Massive Black Holes in 
the Centers of Galaxies





Harms et al. 1994, ApJ, 435, 35 



Harms et al. 1994, ApJ, 435, 35 



Approaching at high velocity

Receding at high velocity



Gebhardt et al. 2000, AJ, 119, 1157 





Marconi et al. 2003, ApJ, 589, L21

Galaxy Bulge-Black Hole Mass Relation


	HST Science
	UniqueCharacertistics
	HIP Papers
	HSTDiscoveries
	HSTDiscoveries
	Exoplanets
	Venus Transit
	47TucSearch
	PlanetHostMetals
	EclipseSchematic
	ExoplanetNaD
	ExoplanetNaD
	Jets & Disks
	HH30 & HH34
	HH30 Motion
	Crab Neb Jet
	M87Jet
	JetSimulation
	DiskJetSchematic
	Resolved Stellar Pops
	G1&M31
	G1ResolvedImage
	M31 Halo
	ModelHRDiag
	GCIsochrones
	RGBvsMetallicity
	MWBulgeCMD
	SampleHRDiag
	N6791 Image
	N6791 CMD
	N6791MassFn
	OtherMassFn
	SMBH’s
	BHMeas
	M87DiskJet
	M87BHVel
	BHinM84
	BHGalaxies
	BulgeSchematic
	BHBulgeMassReln

