Distant Galaxies

Edwin Hubble

Distances to galaxies
Combined with galaxy velocities
Get theHubble Diagram
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| mportance of Hubbleds Law
1. Determines distances (d)

What is H?

~ 70 km/s/Mpc.

2. Why does the law exist?

The law exists because the Universe is Expanding!

3. What does fimeasure?

Time

Alaw to describe the Universe!l!!
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Active Galaxies

Galaxies that are far away are younger galaxies.
Younger galaxies> unsettled galaxies
Active Galaxies
Large Energy outputs
Energy/Light given off at extreme wavelengths
Variable energy output
Active Galactic Nuclei (AGN)

BL Lacs Blazars Eiw ot mfm? %7

Characteristics et e
i No spectra features 5 %**W‘M*‘M‘
T Nonthermal light E 1

Seyfertsg Type | and Il L

Characteristics
1 Bright, variable core
T Unusual spectra
1 Unusual energy output x-ray, IR, UV

Seyfert Normal Galaxy
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Radio Galaxies

Many galaxies produce radio light
Galaxies that producg LOT of radio light =Radio Galaxy
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Quasars

Quaststellar objects (QSO)Quasars,
Look like stars (points)

Unusual spectraemission lines of ?
What if the unidentified features wel
actual common features?

Spectra is unusual because of a hi
redshift - high velocity away
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Quasars high redshift spectra> high velocities

Hubbl eds | awsgrehtidiggancevel oci ty

Quasar are amongst the most distant objects observed!

Characteristics
High Velocity

Great distance implied (b

Not very faint= very luminous

Small energy source

Emission lines in spectra, often broad

Model for Active Galaxies

BL Lac, Seyferts, Radio Galaxies, Quasars

All different?
Or all the same?

Could a single model explain all of the features observed in

these active galaxies?

What would be in this model?
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Black hole in center
Accretion disk around it
High velocity clouds
Low velocity clouds
Dusty torus (donut)
Jets
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B Lac

Radio Lobe

HST+« WFPC2

shington) and NASA




Core of Galaxy NGC 426l
Hubble Space Telescope

Wide Field / Plans
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Gravitational Lensing
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SLACS Gravitationsl Lens Candidates

- Einstein Ring Gravitational Lenses

Galaxy Cluster Abell 2218 HST « WFPC2
NASA, A. Fruchter and the ERO Team (STScl) » STScl-PRC00-08
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