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Abstract

Our understanding of galaxy evolution is underpinned by the parts of the galaxy population that we

can see within the surface brightness limits current surveys. While modern instrumnets have allowed us to

probe deeper into the low surface-brightness (LSB) regime ($µ> 23$magarcsec$̂{−2}$), amajorityoftheLSBobjectsintheUniverseremainpoorlystudied.UsingtheHorizon−AGNsimulation,weidentifyalargesampleofLSBgalaxiesincludingapopulationofultradiffusegalaxies(UDGs).Weperformacomprehensivestudyofproperties, originandevolutionoftheseobjects, acrossawiderangeofenvironments.Ourpredictionsindicatethatamajority(> 85percent)ofgalaxiesshouldresideintheLSBregimeandthatsignificantpopulationsofUDGsexistacrossallenvironments.WealsoshowthatLSBandUDGgalaxiesaredescendedfrompopulationswithalmostidenticalpropertiestotheirhighsurface− brightness(HSB)counterpartsathighredshift(z> 1.5).UDGsareproducedprincipallyasaconsequenceoftidalinteractions, regardlessofenvironmentandtidalheatingandharassmentpayanimportantroleinexpandingthestellardistributionsofUDGprogenitorsandquenchingtheirstar − formationbyheatingcoldgas.Althoughram− pressurestrippingisalsoabletoefficientlyremovegasfromLSBprogenitors, weshowthattidalheatingaloneissufficienttoproducethelowcoldgasfractionsnecessarytoproduceUDGs.Inpart, theshallowerdensityslopesofLSBgalaxies, whichmaybearesultofhighlevelsofinstantaneoussupernovafeedbackorminormergersearlyonintheirformationhistory,mayallowtidalprocessesworkmoreefficiently.
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