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Why do we need edge-on galaxies?
Many reasons:

● vertical matter distribution 
measurements

● enhanced line-of-sight, radial 
profiles and breaksable to study 
structures around, like polar rings 
(Moiseev+2011), galactic fountains, 
boxy bulges (Marchuk+2022), 
SDRAGNs (right)

● mutual orientation with cosmic 
web filaments (Antipova+2025)

● global disk instabilities, warps 
(Reshetnikov+2025)

● disk heating mechanisms
● probe dark matter halos within 

disk (Zasov+2002)
Spiral Galaxies Hosting 
Large Double Radio 
Sources (Tate+2026) 



Previous samples of edge-on galaxies
Revised Flat Galaxy 
Catalogue (RFGC)

Karachentsev et al. (1999)
~4000 large galaxies

Catalog of Edge-on disc 
Galaxies from SDSS (EGIS) 

Bizyaev et al. 2014
~5700 galaxies

2MASS-selected Flat Galaxy 
Catalog (2MFGC)

Mosenkov et al. (2010)
~200 galaxies

Edge-on Galaxies in the 
Pan-STARRS survey (EGIPS)

Makarov et al. (2022)
~16500 galaxies 

www.sao.ru/edgeon/catalogs.php



Wy do we need more edge-ons?
● for objects like polar ring galaxies 

(PRG) or boxy/peanut-shaped 
(B/PS) bulges we have hundreds 
of examples, need more

● cosmic web-related studies
● need bigger samples for statistical 

measurements because of many 
confounders

● secular evolution, ultra-thin 
galaxies, peculiar objects, etc.

● upcoming surveys like 
Euclid/JWST/Roman/LSST etc. 
will provide deeper data

Marchuk+2022

Moiseev+2011



How to find more: data & method



Data: DESI Legacy Imaging Surveys DR10
The DESI Legacy Imaging Surveys are designed to provide the essential imaging dataset 
for target selection of the Dark Energy Spectroscopic Instrument (DESI). It includes three 
individual telescopes: the Dark Energy Camera Legacy Survey (DECaLS), the 
Beijing-Arizona Sky Survey (BASS), and the Mayall z-band Legacy Survey (MzLS), plus the 
photometry at infrared wavelengths from the Wide-field Infrared Survey Explorer (WISE).

 The two most notable changes in DR10: 
1) inclusion of i-band observations; 
2) extension of the southern (δ ≤ 32.375◦ ) part 
of the survey. 

Four bands griz, pixel scale of 0.262 
arcsec/pix, median PSF FWHM is 1.3-1.1 
arcsec, depth of the images on average is 
28.5-29 mag/arcsec2 (g-band, 10 arcsec box).



Method: Zoobot fine-tuning We tune 9 models ensemble tuned from 
zoobot `convnext_nano` model for each 
bands combination: training size gri – 
1226, grz – 2543, gi – 1229

● issue with stars with horizontal 
CCD-leakage (solution: classifier on 5000 
examples)

● manual phase: from 192593 NN-selected 
objects we removed 43378 (~23%)

● photometry with SExtractor in griz 
(masking stars using information from 
Gaia)

● extinction correction using the SFD map 



EGIDE: The Edge-on Galaxies in the DESI survey
In total we have 149,215 edge-on galaxies with SExtractor photometry in griz bands. 
We additionally collect:
● redshift information: 98% from REGALADE (the Revised Galaxy List for the Advanced 

Detector Era, Tranin+2026 - 80 million up to 2000 Mpc = z ≤ 0.37= cz ≤ 111000 km/s); 
we also collect and compare with RCSEDv2, HyperLEDA, DESI DR1

● star formation rate and other data from CIGALE fits from DESI DR1 (2025, for ~20%)
● total stellar masses were estimated using calibration from Ebrová+2025:



https://www.sao.ru/edgeon/catalogs.php?cat=EGIDE



EGIDE: The Edge-on Galaxies in the DESI survey
For each galaxy we include
● photometry data: size, Kron and 

Petrosian magnitudes after 
correction, ellipse parameters 
from SExtractor

● redshift from REGALADE
● total stellar mass
● NN ensemble votes

When available:
● RCSEDv2 link (Chilingarian+2016)
● HyperLEDA data (Makarov+2014)
● DESI DR1 data (DESI 

Collaboration+2025)

https://www.sao.ru/edgeon/catalogs.php?cat=EGIDE



Are EGIDE galaxies `red` or `blue`? SFMS perspective
For the 20% of EGIDE 
sample in the 
intersection with DESI 
DR1  we see the same 
picture: star-forming 
main sequence (SFMS) 
and `red cloud`.

Contours are for the 
DESI Early Data 
Release (EDR) 
https://data.desi.lbl.go
v/doc/releases/edr/

(galaxies selected in 
the same cz-volume)



Scientific results I: count drop with a/b vs color

The number of the red galaxies 
drops with increasing 𝑎/𝑏 faster 
than for the blue galaxies. 

This is probably reflected in the 
fact that the early-type galaxies 
are systematically thicker than 
the late-type ones.
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Scientific results II: flattening vs stellar mass

difference in SFMS vs redder 
galaxies in high-mass end?

Increase of the relative thickness 
b/a (NB: not equal to hz/hR) for 
the high-mass end. 

The same picture from the 
statistical models of figures of 
revolution (DESI DR1 - same, but 
q underestimated in models).

Curiously, two independent b/a 
datasets of ~100,000s galaxies 
(statistical models and direct 
observations of edge-ons in 
EGIDE) produce nearly identical 
results. 



Scientific results III: inverse flattening vs color

Despite the ten times 
larger sample size we 
observe in EGIDE 
exactly the same 
picture as was found 
for EGIPS: overdensity 
of galaxies represents 
thick (a/b ∼ 3-5) and 
red (g − i) ∼ 1.2-1.3 mag) 
objects, while thinner 
galaxies with a/b > 5 
are on average bluer by 
0.2-0.4 mag.

Only large

Only massive Only close



Conclusions
We present the EGIDE (The Edge-on Galaxies in the DESI survey) project - catalogue 
of 149215 edge-on galaxies created using the public data of the DESI Legacy Imaging 
Survey DR10 images. The catalogue covers more than half of the sky and is 
constructed using a convolutional neural network, with subsequent manual 
supervision. We measure photometry, estimate stellar mass and collect redshift, star 
formation and other information. All of this is publicly available at the EGIDE site 
https://www.sao.ru/edgeon/catalogs.php?cat=EGIDE. 

We also found that:

● sample is well separated into the red sequence and blue cloud populations
● number of red galaxies drops with increasing 𝑎/𝑏 faster than for the blue galaxies
● same trend of increasing of the relative thickness b/a for the high-mass end is 

detected from both the statistical models of figures of revolution and direct 
observations of edge-on galaxies in EGIDE independently

● galaxy thickness varies with galaxy colour: red sequence galaxies are thicker 
than blue cloud galaxies

https://www.sao.ru/edgeon/catalogs.php?cat=EGIDE
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paper behind the EGIDE project is published to 
the special issue of MDPI Galaxies, titled 
"Unveiling the Structural Properties of Galaxies 
Using Contemporary Wide-Field Surveys".

EGIDE galaxies: (g-i) vs a/b

Thank you for 
your attention! 

Q&A?
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Redshift distribution



Scientific results II: flattening vs stellar mass
Statistical models from J.Benavides et al. (2025): they explore prolate or oblate 
figures of revolution to match the observed q=b/a distribution in mass bins



Redshift-stellar mass distribution
Galaxies in EGIDE are 
more massive and 
significantly more 
distant compared to 
EGIPS data.



Redshift-stellar mass distribution
Galaxies in EGIDE are 
more massive and 
significantly more 
distant compared to 
EGIPS data.

Additional 
subsamples:

● volume-limited 
(5000 km/s < cz < 
15000 km/s)

● mass-limited (log 
M = 10.7 ÷ 11.4 
Msun)





Are EGIDE galaxies `red` or `blue`? CMD perspective

Black contours: SDSS DR7





- issue with stars with horizontal CCD-leakage (solution: classifier on 5000 examples)
- manual phase: from 192593 NN-selected objects we removed 43378 (~23%)
- photometry with SExtractor in griz (masking stars using information from Gaia)
- extinction correction using the SFD map (Schlafly & Finkbeiner 2011)

Issues with 
photometryIncorrect detections



How flat are EGIDE galaxies?
Upper row: our photometry vs other

Bottow row: statistical model vs other 
in certain mass bin log M = 9 ÷ 9.5



Method: Zoobot fine-tuning We tune 9 models ensemble for each bands 
combination: training size gri – 1226, 
grz – 2543, gi – 1229



Scientific results II: flattening vs stellar mass

difference in SFMS vs redder 
galaxies in high-mass end?



Walmsley+2025
2512.23691
“We only provide a class 
label for the subset 
(287k) of galaxies where 
a class label can be 
confidently assigned. 
We consider as high 
confidence galaxies 
where a single answer 
received over half of all 
volunteer votes (an 
absolute majority), for all 
of the questions needed 
to derive our summary 
label, and where the 
galaxy received at least 
30 volunteer votes in 
total.”

How to find more: data & method



Scientific results III: inverse flattening vs color



https://www.sao.ru/edgeon/catalogs.php?cat=EGIDE
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