
2. Measuring the universe



Defining angular diameter distance:



Apparent size of FRII 
radio sources.

Angular size of BCGs 
versus redshift

Angular diameter distance tests:



Luminosity distance tests:
Cepheid variable 
stars

Type Ia Supernovae



Co-moving volume tests:



Understanding k-corrections:



Elliptical at z=0 viewed with 
R-band filter

Elliptical at z=0.4 viewed with 
R-band filter







Malmquist bias:





Aperture bias:



Peculiar velocities:



Peculiar velocities:

The Local Group

The local velocity field - Virgo infall

The CMB dipole

Redshift space distortions





Standard candles:
• Novae

• Cepheid variables

• Brightest galactic star

• Mean magnitude of galaxy cluster members

• Brightest cluster galaxies

• Radio galaxies

• Tully-Fisher relation / Dn-sigma

• Tip of red giant branch

• Type Ia supernovae (SNeIa) 



Cepheid variables:





Type Ia supernovae:







Co-moving volume tests:



Eddington bias:


