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when light was more dense than matter

cosmologists call this

the

radiation-dominated

era



pressure increases when collisions are commonplace

travel through space (and time) as a wave

oscillations between compression and rarefaction

that we call

low pressurehigh pressure







space

expands

distance

grows

and the waves grow, too





         matter     becomes frozen in place

the imprint remains

features once too small to notice

become magnified to grand proportions

(what) (s)







space continues to expand

distance continues to grow

light becomes longer
redder

lower energy



we started counting galaxies



the structure of atoms
described by quantum mechanics

gives each element
a unique spectral signature

iidentities revealed when

starlight is 
split 

     apart



how far we've come 

is told by

by our shifting spectra



since the waves formed at the same time,
traveled at the same speed,

and froze in place at the same moment..

the rings they form are all the same size.

when a few more galaxies than expected

are found at this distance from each other

we can detect this signal from the dawn of time

embedded in the structure of the cosmos

(with a bit of statistics)
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artistic expression of original research 

Tucson Arizona 2024

special thanks to 
Jess Maccaro, for organizing and inspiring
Ellen McMahon, for believing in AEOR and bringing it to Arizona
All the AEOR artists and scientists
Everyone who showed me that space is cool
All the Tucson poets, for your creativity and vulnerability
You, for reading my weird little zine about space :)

image attributions
James N. Imamura of University of Oregon. [6,8,12,22]
Discovering the Universe [6]
The Cosmic Symphony [7]
Pearson Education [7]
Big Think / Ben Gibson [11]
E. Siegel / Beyond the Galaxy [11]
NASA, ESA, Lisa Hustak (StSci) [16]
DES Collaboration [16]
James Argame [19]
ESA/Planck/Gabriela Secara/Perimeter Institute [20]
Eisenstein et al 2005 [20]
Bassett and Hlozek 2009 [21]
Shu et al 1987 [23]
all other images public domain or otherwise free to use

references
Discovering the Universe - Comins & Kaufmann, W. H. Freeman and Company, 2008
The Cosmic Symphony - Hu & White - Scientific American, Feb 2004
Detection of the Baryon Acoustic Peak in the Large-Scale Correlation Function of
    SDSS Luminous Red Galaxies - Eisenstein et al - The Astrophysical Journal,
    633:560–574, Nov 2005 
Baryon Acoustic Oscillations - Bassett & Hlozek - Dark Energy: Observational and
    Theoretical Approaches, Cambridge University Press, 2010

ejahn@arizona.edu ethan-jahn.github.io


