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Will Rubin/ LSB meet the of the LSB exportation?

VERA C.RUBIN

e Large sky coverage: about 20 000 square degrees instead of a few hundred square

degrees for current deep imaging surveys
o Statistics on thousands of nearby massive systems, 10 thousands of LSB dwarfs,

as a function of environment
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v' At 31 mag/arcsec?

¢ Surface brightness maps which are

reached from star counts
(e.g. PAnNdAS)
for Local Group galaxies only.

Achievable with the 10 year LSST depth
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® Surface brightness limit of
on-going ultra-deep surveys
probing the integrated diffuse

light of nearby galaxies

Achievable with 1 year LSST depth
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v At unlimited sensitivity

Mancillas et al, 2019

v’ Cutting at 27 mag/arcsec?

e Surface brightness limit of
traditional images of nearby
galaxies (SDSS, CFHTLYS)



Getting ready to exploit the LSST LSB capabilities

B . / ( Q
LSST .
Galaxies SC - _b
» Low -surface htness N .

o ! - SCI " * Within the Galaxies Science
ot = — . . T Collaboration

e . _ " % , - D e — (Sugata Kavirak & Manda

n } | Banerji)

e LSB science
(Sarah Brough and Aaron Watkins)

e How do LSST algorithms do at
detecting LSB sources?

Ayl

e What are the best ways to calculate
distance for LSB galaxies?

° DO Observers and SimUIators van Baldry Morgan Schmitz Ryan Jackson Chrig Colins
measure the same quantity of ICL?
: L
e What are the most critical e l}% P g Q'
observables/measurables in LSB e T ol Aom =
tidal features that will constrain
kanak eaha Javier Romdén

theory?
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have a large part of their flux below the threshold

Evaluation of the sky subtraction on the LSB
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(New Horizon)

Brighter

()e,r [mag arcsec™]

8

10
05
00
0.5

-10

10
05

00

~10

10

-0.5

performances

05 4

“

-10  S—
10 15 20 S 0
10
. :
05 1

00 ¢

05 1

-10

s
350,
.
ns 3
200
175

10
09
08
07
06
05

ya

e Model galaxy ingestion in the LSST pipeline: Input real
galaxies from existing deep imaging surveys (S4G, FDS)

10

05

00 1

-05 4

10

0s

00 e

05 4

-10

10

00 4o

-05 4

-10

ia



What are the most critical observables/measurables in LSB tidal features that will constrain theory?

.... and how to automatically detect, classify and annotate them on very large samples?

‘ - - . o .
NGCSETS NGCS5636
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What is the influence of the survey strategy on the detection of the LSB sources?

The LSST Galaxies Science Collaboration Response to the Survey Cadence Optimization Committee
Call

HeENRY (. FERGUSON 1 MANDA BANERJI =~ SARAH BROUGH * DENIS BURGARELLA 4 JEFFREY L. CARLIN
CHRIS A. CoLLINS.” RiCARDO DEMARCO @7 Gaspar Garaz @ ° Eric Gawiser @.% Nmviisu HarHi

1 . - 11 - - - - 17 11 . - = 11 < . - = 1

e The scientific goals within the collaboration are focused primarily on the static sky, with a heavy emphasis on
faint, low-surface-brightness objects. Dithering, seeing, calibration, and sky-background uniformity are all
important.

 Interest for a mini-survey of the Virgo Cluster: getting 2.5 mag deeper than NGVS

e Optimizing for good seeing and good photometry is more important for galaxies science than the timing or
spacing of the observations. A priority for homogeneous seeing for the r band

e To average over residual uncertainties in instrumental signatures, galaxies science favors including relatively
large dithers (many arcminutes to degree scale) over a strategy that would involve only small (arcsecond scale)
dithers. Rotational dithers could be advantageous for trying to mitigate the effects of scattered light, but this
needs to be verified during commissioning,



LSB science: synergies with other surveys

* A very high sensitivity (10-year data)

LSST e Multi bands
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Euclid

15 000 square degree

; ‘ Surface brightness limit of about 29
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Rubin-Euclid Derived Data Products Forum ...

* Enhanced science combining LSST and Euclid data

Question 1: Science

Lew Surface Erightyess Stenze the study of diffsse s arbioht or othar diffuse emiss o0 Sources. inciuding Low serface Brightness (LSB] galaxies. ulry-d fluse ¢ axies, Hidal streams.
intraclustor Lght, ctallar hales 26 well 3¢ extended omitcion lire recicn: log, “anny's Vacrwers), Galactic curue, and simlar dffuco non-clollar objecte e

(rhaeced wavelength ccvenge pelcs smpreved SE0 Atting, thereby impgeoved ageimetaliaty ssturates of L3D sewrces. Suth estmates aurently sufter due to the low SN of LS50
SELEChONsS,

LSE 2t wigh-redochd: S8 dimmring offacts bize hgn -z detectione toward dnight, compact star-formng regione. Wavelangth coverage a 20 mraoduces tmo ovclution of ciffuce rtiuctuser
3 a pussliliy.

Fochd wileazh o cotaled sturdes of the intaenal Srectore of 12int Qlies [0 0 Ivar< al cosmalagica dtarces) whith wil nat be pacsdy @ 15i% Hoehn alone espevally at
mntermedate recshifts and beyond, These can prav de strong tonstriarts an the pracictions of the currev generaton > hugh resolution Pydrodynamizil cosmdlogizal simulations,
Utewise, Bucld s hgn resolution wil, he g reduce confusien of sources detected In LS57, improving detlend ng o1 LSS flux

Thaateta #e sxcedlart 10 Fuclid willl proveds catslage of Glahidar Toctss eancicates scesuted wich the 1SR ciructires including the cuarfec Thay peovics kv, iafnamatior en ther
derk matier sale maas 0ne distarce through the COLF) The u bard of LSST [together with the NF kand of Euclid) is mest nzeded to dertity CCs among the fareyrour dbadkgicsnd
star and Qilixy DOLU anlens

Evchid wil {Lkaly) provids 3 S8F sicral giviag snathar distance incicator

¥ both wrveys ore copakle of achiaving simdarly deap s arfece brighvingaa limita, than the imprevemant to the diacovery apece i1 congtrained by the imaroverent in the wavdlength
overice Acdtionilly, L5B stutiunes Jetected in LSST wo A1 oene'it fiom Fighee-resolution ELcic imaging HLow-uE, 3l oa ng for Nacr ahysical resoluton o, ¢.9., LSB daar Jalaxy
druthue tichl drsame ot

Remaoval o' unvesoleed contammants wa Cuild 850 nireases scavracy o L30 rentuoments

CONNMALON O LOW-SCMa Celecsans a2 INUCIL SOUrces DTaCTed in MUIKIDLE TUErS Cr05S TWO SBIVEVs 3Me much 1295 0 SOULItLe

Addmionally, Budlid chould putfer loce drcrn ccattored Light and interra, mofleciione, alowing for prego’ reoct oy o artfacte and othar falce LS datoctions in both curveyr

Scliziiing appropr ate ctatons Fare gvon how brood the x-:bc 15 Examples might incdlude thworctcal predizt ovs regarding utdity of 2L evoution studhestdsl debwis ard holo
0 MITIE, PeAOLS L5B 500N02 CDSErvalion nesuits, 380 Tecretical pape’s on LSE gaaxy frarmation,
- Sugortinne wa far Neevee & Tagille 2019 Moate: ot al 2000 Uartec ot al 2021
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