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Outline

•
 

Try to review everything from mid-80s 
to present day and beyond

•
 

Personal view, many omissions

•
 

I will leave AGN, and very nearby 
galaxies with resolved stellar 
populations, to others

•
 

Celebrate past achievements of UKIRT, 
look for pointers to future



IR-luminous galaxies

•
 

AKA ‘IRAS galaxies’, 
LIRGs, ULIRGs, etc

•
 

Discovered as a significant 
population by IRAS in 
early 1980s

•
 

SEDs
 

dominated by 
thermal emission from 
dust

•
 

‘Starbursts’
 

or ‘monsters’?

Joseph & Wright 1985



Optically disturbed -  mergers

Joseph & Wright 1985



Joseph and Wright 1985:



UKIRT and IR-luminous galaxies

•

 
Mergers and interactions 
efficient at triggering SF

Joseph et al. 1984



UKIRT and IR-luminous galaxies

•

 
Mergers and interactions 
efficient at triggering SF

•

 
Powered substantially by SF

Wright et al. 1988

(Extended emission also
reported by Wright et al. 1984,
Cutri

 
et al. 1984.)



UKIRT and IR-luminous galaxies
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Mergers and interactions 
efficient at triggering SF
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Powered substantially by SF

•

 
NIR profiles can resemble 
those of elliptical galaxies

Wright et al. 1990



UKIRT and IR-luminous galaxies
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•

 
PAJ not great at near-IR 
imaging reduction…
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UKIRT and IR-luminous galaxies

•

 
Mergers and interactions 
efficient at triggering SF

•

 
Powered substantially by SF

•

 
NIR profiles can resemble 
those of elliptical galaxies

•

 
Some have kinematics of 
elliptical galaxies

•

 
Many contain large masses of 
excited molecular hydrogen



UKIRT and the structures of 
normal galaxies

•
 

Spiral galaxies –
 

bars and their effects

•
 

Spiral galaxies –
 

spiral arms and SF

•
 

Spiral galaxies –
 

disk/bulge structure

•
 

Spiral galaxies –
 

haloes

•
 

Dwarf galaxies

•
 

Elliptical galaxies



Near-IR studies of bars

IRCAM imaging of central bar structures used to investigate the
effect of the stellar potential in funnelling gas into nuclear regions
(Shaw et al. 1993, NGC 5728 on left; Knapen

 
et al. 1995, M 100 on 

right)



Near-IR studies of spiral arms

IRCAM3 imaging of spiral arms, looking at winding 
angles, arm strength and the triggering of star 
formation within arms (Seigar

 
& James 1998, 2002)



Near-IR studies of bulge-to-disk 
ratios

Detailed optical-near IR study by de Jong

 
and collaborators of 

disk/bulge structures of nearby spirals, using the K-band to probe 
the dominant stellar mass component and its distribution.  

de Jong

 
1996



Near-IR search for halo light

Search by James & Casali

 
(1996, 1998) for extended near-IR emission 

from halo regions of edge-on galaxies.  We found something (figure 
on right), but our choice of galaxy may have been poor…



Recent optical image of NGC 
5907 by Martinez-Delgado et 
al. (2009).

 
Oops!  However…



Recent optical image of NGC 
5907 by Martinez-Delgado et 
al. (2009).

 
Oops!  However…

James & Casali

 
1998



UKIRT and the structure of 
dwarf galaxies

Study of dwarf irregulars and dwarf ellipticals

 
(James 1991, 1994) –

 not similar in underlying structures, irregulars really are irregular   



UKIRT and early-type galaxies

•
 

Study of colour-mag
 relation of early type 

galaxies in Virgo and Coma 
by Bower, Lucey

 
& Ellis 

(1992)
•

 
UKIRT (UKT9!) and INT 
UVJK photometry

•
 

Consistency of properties 
between Coma and Virgo 
used to argue for 
universality of C-M relation

•
 

Small scatter implied 
similar SF histories between 
galaxies

•
 

Standard comparison 
sample for high-z studies



Recent nearby galaxies research 
with UKIRT: UKIDSS 

•
 

K-band LF of 40,000 
galaxies by Smith, 
Loveday

 
& Cross 

(2009)–
 

insensitivity of 
M/L ratio to SFH 
results in ~ stellar 
mass limited samples

•
 

La Barbera
 

et al. (2009), 
near-IR Fundamental 
Plane study using 1430 
galaxies, UKIDSS 
photometry and SDSS 
velocity dispersions



Recent nearby galaxies research 
with UKIRT 
•

 
Search for low-redshift

 super-dense early type 
galaxies by Valentinuzzi

 
et 

al. (2009), analogues of the 
high-z objects found by e.g. 
van Dokkum

 
et al.

•
 

Used the WFCAM WINGS-
 NIR survey of nearby 

clusters
•

 
High-density objects are 
found locally, but less 
extreme than the high-z 
counterparts



Recent nearby galaxies research 
with UKIRT 

•
 

Modelling of optical 
–

 
NIR colours of 

2377 SF and 3438 
non-SF galaxies by 
Eminian

 
et al. 

(2009)
•

 
Potential of optical-

 NIR colours to 
break age-

 metallicity
 degeneracy



What is left to do?

•
 

All of the above!  Studies of 
unresolved stellar populations and 
structures in galaxies in the near-IR 
tend to rely on assumptions like:

•
 

‘Near-IR traces old stellar populations’
•

 
‘Near-IR traces stellar mass’

•
 

‘Optical / near-IR colours can break 
age –

 
metallicity

 
degeneracy’

•
 

The latest models enable us to test 
these assumptions



Near-IR population synthesis 

•
 

Only now getting to the 
stage where models can 
reliably predict colours and 
line indices over the near-

 UV to near-IR range
•

 
Full spectral range 
necessary to break age-

 metallicity
 

degeneracy
•

 
Need models incorporating 
TP-AGB, α-enhanced 
abundance ratios, different 
mass-loss prescriptions…

•
 

Advances in both 
theoretical models and 
empirical databases

Carter, Smith et al. 2009
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Near-IR population synthesis 

•
 

Need excellent data 
quality (e.g. accurate 
photometric zero 
points) and up-to-date, 
well understood 
models

•
 

Large numbers of 
galaxies not a 
substitute for the 
above…

Carter, Smith et al. 2009



Image A. Bauer
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