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(maybe I should just call this “EAZY does it?”) 

of Photometric 
Redshift Estimation

The Art and Agony



z = ((λobs - λrest) / λrest) = λobs / λrest -1

λobs
λrest

Kevin, measuring redshifts is so straightforward! 



but what if we wanted to 
measure redshifts for a 
bunch of galaxies at once



“Lyman Break” Galaxies

Lyman break observed 
wavelength: 4000 Å


Lyman break rest wavelength: 

1216 Å


z = (Δλ / λrest)

   = (4000 Å - 1216 Å) / (1216 Å)

   = 2.28

Lyman break observed 
wavelength: 10000 Å


Lyman break rest wavelength: 

1216 Å


z = (Δλ / λrest)

   = (10000 Å - 1216 Å) / (1216 Å)

   = 7.22

Dunlop (2012)

https://www.nbi.dk/~jfynbo/LBG.html

U G R



GN-z11

Jiang et al. 2021

you can do this in a slightly more robust way by fitting models to the photometry



“Photometric Redshifts” are derived by fitting the observed galaxy 
SED, largely by focusing on the colors introduced by the Lyman and 
Balmer breaks, as well as any nebular continuum or line emission/
absorption.  

Some photometric redshift techniques use stellar population 
synthesis models, often using MCMC. Some techniques compare the 
SED to a set of simulated or observed galaxy templates, which is 
significantly faster.   

Photometric redshifts should be considered “guesses,” as there are 
degeneracies between dust, redshift, age, and galaxy colors which 
can fool redshift codes. 



Enter Gabe Brammer’s EAZY



EAZY, while not the 
most complex codes, 
is still one of the more 
c o m m o n l y u s e d 
photometric redshift 
methods because of 
how straightforward it 
is to use. 

Brammer, van Dokkum, & Coppi 2008



https://github.com/gbrammer/eazy-py
Currently you’ll probably want to use the python version of EAZY:

…which still largely points to the non-python version of EAZY for 
the templates and filter files:

https://github.com/gbrammer/eazy-photoz/



EAZY is a code that combines a set of galaxy templates and 
calculates the χ2 values for these templates at a variety of 
redshifts. 

The output is, most importantly, the χ2 surface and a variety of 
values estimated from this surface, like photometric redshifts and 
confidence intervals on these photometric redshifts. 

(eazy-py also spits out stellar population synthesis 
parameters providing you use specific template files)



INPUT

OUTPUT

Photometric Catalog, Filter File, Translate File, 
Templates and Templates File, Parameter File or 
Python Parameters.

 “zout” file, “self” object

input and derived parameters: ID, 
RA/DEC, z_spec from input file, 
number of filters used in the fit, a 
series of redshifts and chi-square 
values, rest-frame UVBJ fluxes, 
and galaxy parameters

The output chi-square 
surface, the input 
parameters, the best-
fit coefficients at each 
redshift tested. 

observed fluxes and 
uncertainties in each filter

throughputs for 
each filter used

simple file helping EAZY know 
which filters are being used

simulated or observed 
galaxy templates, and a 
file that organizes them

Stuff like the minimum and 
maximum redshift to explore, 
the usage of a prior, the usage 
of photometric zero points, etc



Plots that can be generated from EAZY output: 

This chi-square surface is 
the primary important 
output from EAZY, as there 
are multiple ways in which 
you can interpret these 
results. You can convert 
this to P(z), or just take the 
redshift corresponding to 
the minimum chi-square.

EAZY-py produces the 
coefficients on the individual 
templates that result in the 
best-fit SED, allowing you to 
plot this SED, and the 
photometry associated with 
this SED, at any redshift 
explored. 



Pros of Using EAZY Cons of Using EAZY

• very quick to run on enormous datasets.  
• EAZY photometric redshifts have been 

shown to agree quite well with 
spectroscopic redshifts for many 
samples, modulo the filter choice and 
depth. 

• very straightforward to use multiple 
template sets, or change the filters used, 
or the redshift range probed. 

• python-based, so fairly straightforward to 
automate its use and output. EAZY-py 
allows you to very easily grab the best-fit 
SED for any of the redshifts probed.  

• built-in iterative tool for estimating 
photometric offsets.  

• multiple template sets exist for use with 
EAZY. 

• there are many tools for you to explore 
the results, including creating Plotly/Dash 
websites for looking at the whole sample  

• open source. 

• has (almost) no documentation 
whatsoever. It’s currently difficult to 
explore the code directly to find exactly 
how to get what you want from the 
output. 

• the python code has numerous weird 
things built-in that are never explained 
which makes modifying things to use 
your own filters file or templates a little 
less straightforward. 

• chi-square minimization can return local 
minima. 

• the templates can be combined in 
unphysical combinations.  

• produces different results on the same 
photometric dataset and with the same 
parameters and template file as the non- 
python version of EAZY.  

• bug reporting on the GitHub page rarely 
results in a response. 


