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‘i: UNIVERSITY OF Why Study ULIRGS?

¢ In the local Universe, ULIRGs signal the merging and
morphological transformation of gas rich galaxies: what are
their evolutionary precursors, products and how to reach them.
¢ ULIRGs are major contributors to the IR background

¢ ULIRGs are often the first galaxies we will learn about at high-z

¢ In what ways and which high-z ULIRGs are similar/different to
local ones and at what z, if any, does a change happen?

¢ Unique ISM properties (sometimes too complex)
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OXFORD Local ULIRGs are C+ (and other FS lines) deficient

From Fischer et al. /Spitzer lines from Armus et al.
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Historic ISO spectra (Fischer +99)

If obscuration is responsible then this is caused by
see e.g. Farrah+2013, for Herschel spectra

extremely opaque clumps with high covering factor for
species with high ionization potential.
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The questions:

* Why are local ULIRGs [CII] deficient and
high-z luminous infrared galaxies not?

* When does a change in the ISM properties
occur?

* Does metallicity play a role?
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Herschel survey of intermediate redshift ULIRGs

Selection criteria:
¢ S,:0>150 m]y (appropriate for SPIRE-FTS spectroscopy)
¢ 0.23<z<0.8 ([CI],[CII],[OI] accessible to the SPIRE-FTS range)
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The C* survey SPIRE-FTS survey of 0.2<z<0.6 ULIRGs (R14, Magdis +14)
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Increase in C+ deficit
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Spatially resolved Ha &[NII]

maps for the majority of our

sample
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N2 metallicity indices
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Conclusions

» Local ULIRGs have complex physical ISM properties
FIR FS line deficiency likely to be caused by dust obscuration,
hard radiation fields and compact sizes

» Intermediate redshift ULIRGs are not C+ deficient

Their L¢y/Lpr and Leg/Lgg ratio similar to local star forming galaxies

PDR properties akin to those of local galaxies

They show larger molecular gas reservoirs, lower SFEs (wrt to local ULIRGs)
Analysis of the kinematics finds a fraction of them to be spirals

Gas Phase metallicities are larger compared to those of local ULIRGs

» Intermediate redshift ULIRGs form stars on timescales similar to
local spiral galaxies

» Population transitioning between SFGs and SB galaxies

17/05/2019 Herschel 10 years after launch 18
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