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Observing Galaxies
● Photons detected in each pixel varies with time due to statistical nature of emission 

processes 

● Noise from “sky” often exceeds average signal from astronomical source



● Stars and the sky and other things produce photons in a random Poisson process, so 
that there are random variations in the number of photons which strike a detector each 
second

● The background sky brightness needs to be subtracted to obtain emission from major 
portion of the galaxy

● Both galaxy and background emission comes with random fluctuations

● Signal (avg #photons detected)    S ~ t (t= integration time) [Assuming stable 
emission]

● Noise ?
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● Noise (variation in #photons detected)   N ~ √S ~ √t

● Signal-to-noise ratio S/N ~ S/√S ~√S ~√t

→ Increasing integration time helps to a certain extent → deeper observations

● Possibly there are lots of galaxies that are fainter than the night sky, and therefore very 
hard to detect!









Lenses















Galaxy masses (and mass distribution) from 
gravitational lensing

Advantages of lensing: 

• Don’t need tracer particles in galaxies, can probe potential well beyond location of 
baryonic tracers (stars & gas) in galaxies  → DM

• Doesn’t depend on dynamical state of stuff in galaxy, works if galaxy not in equilibrium & 
orbits of stars & gas disturbed 

Disadvantages of lensing: 

• Individual galaxies cause weak lensing, with only modest distortions (~1%) to image 
shapes → must do statistical analysis, requiring 100’s-1000’s of background galaxies 
(hard) 

• Can’t get accurate total mass of individual galaxy from weak lensing, but can get 
statistical average mass of sample of foreground galaxies by combining weak lensing 
signals around many foreground galaxies




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20

