
THE OBSERVATION PROJECT 
PART B
Tutorial 2: Analysis and Report
A rather detailed presentation - don’t get overwhelmed! 



OVERVIEW

Your own galaxy, observed in 4 
(or 5) bands

=> 7-8 galaxies, one in northern 
hemisphere, the rest in southern. 

Time for some analysis, and 
finding that photometric 
redshift…! 

U, B, V, I



(INTERMISSION)  

FILTERS & 
CONVERSIONS

Response functions of filters =>

Not similar, but for the purposes 
of this project, you could assume 
they are…

Your data are currently in 
“counts”, “DN”, “ADU” (same 
thing - counts per pixel) = a 
measure of flux! But not 
comparable to other fluxes… 

Will need to convert to more 
known units of flux (but not 
necessarily…. I’ll get to that…)



CONVERSION TO CORRECT 
UNITS

Simplest conversion of all: Find a star of 
known flux in archival data/catalogues. 
Measure same star in your data. Take the 
ratio => your conversion factor (how to 
measure: see A’s presentation)

Multiply your data with conversion factor 
=> units of flux density of your star

(use several stars around your image and 
get an average value for your factor)

BUT, there are more accurate ways we 
want you to try first - see A’s presentation. 



PHOTOMETRIC REDSHIFTS - 2 
WAYS!

After suitable conversions, you will 
have 4 (-5) data points in flux density 
units, one for each filter.

These are snapshots at different 
wavelengths of the galaxy’s full 
spectrum, or, a (very) low resolution 
spectral energy distribution (SED).  

Plot these and then, 

either by hand or using your fav 
plotting software, pick one of the 
template SEDs (I suggest picking  
the same Hubble type as your 
galaxy… ;), however, for big surveys, 
you can also fit a Hubble type to 
your data using this method!) Template SEDs from Coleman, Wu and Weedman, 1980



Compare your template SED with your 4 data points - fit in both 
wavelength and flux (if your fluxes were to be perfect, you’d only need to fit 
in wavelength, but, filter response functions would need to be multiplied in, plus 
uncertainties due to foreground MW reddening, intergalactic absorption…). 
By hand or computer (there is still a lot of power in the visual 
discernment capabilities of the brain of finding patterns, sometimes 
superior to technical aids…!). 

Measure best fit (to the best of your capability), and try to find a 
suitable range of fits that can delineate your uncertainty range. 

In a software, best fit could be done by  -minimization, e.g:  

  

(observed and template fluxes, uncertainty of observed flux, normalization factor 
to adjust template to fit the galaxy in question)

χ2

χ2 =
Nfilters

∑
i=1

Fobs − αFSED

σ2
obs



4 templates (Coleman Wu and Weedman, 1980) for different Hubble types. 
Let us know if your galaxy is classified as a starburst galaxy, then you may 
need to use a starburst SED template (there are 2, Kinney et al, 1996). 

and Sa

Method two: requires 2 
bands, see A’s presentation

will put links to SEDs on website



Different galaxies with different amounts of work done before 
different access to archival data, location different so existing in 
different surveys. This will NOT have an effect on the quality of 
your results! 

What will have an effect is how you present it in your report!

Low expectation that you’ll get a redshift estimate close to listed 
value (in e.g. NED) (Or, you may… This is an experiment 
project!) - intrinsic uncertainties of phot-z, extra uncertainties 
from your process (distance to galaxy, foreground extinction/reddening, etc - 
discuss them in the report!) . May even have a crazy result (although we 
expect your uncertainty range to be fairly large then). But… 





…. and the main purpose will have been reached: you’ll have 
planned and taken observations, handled data, done analysis 
including error analysis, learned an awesome range of different 
topics connected to observations, and assembled it all in a 
report.

Method and presentation is key, perfect result is (at this stage) of 
much lesser importance (and won’t be what we judge, as long as 
your result is presented scientifically). 

Check the website for instructions on report (available) and 
somewhat revised instructions (aligned with these presentations) 
after Thursday!


