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Tidal Streams outside the Milky Way
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Tidal stream created by the destruction of a single satellite galaxy accreted 3.5 Gyr ago.
Left: luminance-filter image, right: N-body simulation (Martinez Delgado et al. 2008)



Galaxy interactions

Galaxy mergers
« Major mergers

« Minor mergers
Host Morphology
Stream Morphology

Satellite orbit

e Circular -> streams

* Eccentric -> shells

(Schneider, Fig 10.1)



Objectives

First systematic detection of stellar tidal streams
in around galaxies in the local Universe.

» deep images: surface brightness limit ~29
mag/arcsec?

Catalogue of tidal streams in the local Universe:
morphology, surface brightness, colour...

Comparison with the predictions of cosmological
simulations in the ACDM paradigm

Analysis and conclusions on potential constraints
on cosmological models




Legacy Surveys

DESI Legacy Imaging Surveys

www.legacysurvey.org

Dark Energy Survey (DES)

www.darkenergysurvey.org

Dark Energy Camera (DeCAM)
« 3 deg?

Host selection criteria;
e 30=<D=<100 Mpc

* K-band absolute magnitude M, < -19.6

Dey et al. (2019)

Honscheid et al. (2008)



http://www.legacysurvey.org/

Deep Images: Surface Brightness Limit

Jacskon et al. (2022)
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Example of Photometry Processing

» GNU Astronomy Utilities (Gnuastro)

* Open source software

» Detection of faint structures

GALAXY

+
INPUT IMAGE INPUT NO-SKY DETECTIONS DIFFUSE STRUCTURE




Example of Photometry Processing
INPUT NO-SKY (block x 8) DETECTIONS GALAXY + DIFFUSE STRUCTURE
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Example of gradient measurement along the stream

INPUT IMAGE (JPG) INPUT IMAGE (FITS) INPUT NO-SKY
: . .- | “ S : -




Surface brightness gradient measurement

r — surface brightness
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Colours measurement results with 59 apertures
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Example of Stream with progenitor
INPUT NO-SKY

-

DES LEGACY SURVEY (JPG)
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Example of satellite mass estimation

e Absolute Magnitude

* Luminosity

* MJ/L correlation

Bell et al. (2003)
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NGC0636 28.88 26.66 25.86
NGC1079 28.78 27.51 27.00
NGC1084 28.92 26.97 26.44
NGC1209 28.91 28.71 27.98
NGC2460 28.81 26.59 25.49
NGC2543 28.54 26.50 25.82
NGC2648 28.19 25.11 24.51
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NGC4799 27.93 26.88 26.60
NGC5297 28.55 26.53 26.13
NGC5604 28.18 26.35 25.81
NGC5631 28.54 27.98 27.30
NGC5750 28.23 27.38 26.69
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NGC7721 27.87 26.44 26.08
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Portal-like catalogue

Open Access

Available to scientific community
Standardised interface,
Interoperable

(Virtual Observatory, tbc)

Object Parameters Source Format
Host galaxy
Photometry Surface Brightness (r,g,z) ?? DES table
Colours (g-r, g-z, r-z) ?? DES table
Luminosity DES Table
Geometry Morphology (spiral. Sph,.), coordinates Visual ds9/SIMBAD? Table/img
Coordinates DES/SIMBAD Table
Distance from the Sun DES/SIMBAD Table
Object Parameters Source Format IBAD? Table/img
Stream Table
Photometry Surface Brightness (r,g,z) Gnuastro table
Colours (g-r, g-z, r-z) Gnuastro table
Stream flux/counts wrt noise 1o (max, min, avg?) Gnuastro table Table
Location, geometry, dimensions of apertures used in Gnauastro/ds9 Image / map Table
measurement S Table
statistics?, max, min..? Excel file ?
Luminosity (not always possible, low priority) only what is Gnuastro Table =
needed to calculate it, if available
Geometry thickness Visual ds9 Table/img
length? (only visible?) Visual ds9 Table/img
Morphology (Shell, Circular Orbit, longitudinal.. Visual ds9 Table/img
Apocentre: max distance to host galaxy centre Visual/ds9 Table/img
Location (e.g. distance to host galaxy centre, inclination, Visual ds9 Table/img
radius if circular orbit or shell
Progenitor Surface Brightness, morphology, colour, Magnitude, Visual/ ds9 Table/img

distance to host galaxy centre, orbit (if detected)




Cosmological Model ACDM
Hydrodynamical Simulation
Particle tracking

Mock Images

Stream formation

Satellite infall

0.0,10 501208 z=00,1D 560082

Martinez-Delgado et al. (2021)




Questions ?



