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What is the IRAS Bright Galaxy Sample?What is the IRAS Bright Galaxy Sample?
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Why a Revised BGS?Why a Revised BGS?
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RBGS Properties – IRAS Resolved EmissionRBGS Properties – IRAS Resolved Emission

� � ��� � � � �� �� 	
 �
� � � � �� �� � ��� � � � �� �� 	
 �� � � � � � �

� � � 	 	 � 
 � � � ��� � ��� � � � �� ��� � � 	 	 � 
 � � � �� � �� � � � �� ��


 �� � � � 	�
 �� � � � 	 �

�� � � � ��� � � � � ��� � � � ��� � � � � � � � � � ��� � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�  "! � # $&% ' ' ( ) � ��  ! � # $ % ' ' ( ) � �

 * ! � # $&% ' + ( * , � * ! � # $ % ' + ( * , �

) $"! � # � % , , ( , + �) $ ! � # � % , , ( , + �

� $ $ ! � #  &% - , ( . $ �� $ $"! � #  % - , ( . $ �

Lesson: 
The IRAS PSC and FSC underestimate 
the total IRAS flux for most objects at 
12um and ~1/2 of objects at 25 & 60um. 
==> Use the RBGS flux values!



Aitoff projection in Galactic coordinates for 635 Aitoff projection in Galactic coordinates for 635 
objects in the RBGSobjects in the RBGS

37,658 degrees2 ~  91% sky



Surface Density of IRAS RBGS ObjectsSurface Density of IRAS RBGS Objects

•The Local Supercluster produces a large (~30%) overdensity 
of objects in the NGP region compared to the SGC.

•Busswell et al. (2003, astro-ph/0302330) find a similar result 
using large optical surveys, but they call it a “hole”  in the 
south.

Median =
0.016 objects/deg2
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RBGS RBGS 

� The RBGS represents a complete sample of the brightest extragalactic 
objects in the sky, offering the best sources for detailed, close-up study 
of IR emission processes, and for multiwavelength observations.

� Thus, in the far-infrared the RBGS is analogous to the RSA catalog for 
optically selected galaxies, or the 3CR survey of extragalactic radio 
sources.



RBGS Properties -- Sample DSS ImagesRBGS Properties -- Sample DSS Images

Atlas of DSS1 images with IRAS positional uncertainty ellipses and scale bars:
note variation among pairs, etc.



RBGS Properties –Well Studied MergersRBGS Properties –Well Studied Mergers

(a) NGC 4038/39=Arp 244= ``The Antennae''; 
(b) NGC 7252=Arp 226 = ``Atoms for Peace''; 
(c) IRAS 19254-7245= ``The Super Antennae''; 
(d) IC 4553/54 = Arp 220. 

Contours: H I 21-cm line column density 
Grayscale: deep optical (r-band) images

INSERTS:  K-band (2.2µm) of nuclear regions 
of NGC 4038/39, NGC 7252,  & IRAS 19254-
7245, r-band (0.65 µm) of Arp 220. White 
contours: CO(1->0) line from OVRO mm-wave 
interferometer. 
 
The scale bar represents 20 kpc. 

From Sanders & Mirabel (1996, ARA&A)







RBGS Properties Vs. LRBGS Properties Vs. L
irir



Mapping Molecular Gas in Infrared Mapping Molecular Gas in Infrared 
Ultraluminous GalaxiesUltraluminous Galaxies

with Merging Nucleiwith Merging Nuclei

Collaborators:

Aaron Evans (SUNY, Stony Brook)

Dave Sanders (IfA, U. Hawaii)

Jason Surace (SSC, IPAC/Caltech/JPL)



The Most Luminous Objects in the The Most Luminous Objects in the 
Local UniverseLocal Universe
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Spectral Energy Distribution of ULIGsSpectral Energy Distribution of ULIGs

Peak Emission in 
the FIR (60 µm)

Sanders & Mirabel 1996

Optical



Visual Images of ULIGsVisual Images of ULIGs
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AGNs can hide behind dust



The Importance of Molecular GasThe Importance of Molecular Gas
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Gas mass density estimated using 3 
techniques:, CO size constraint, 8.4 GHz size constraint, Assume optically thick thermalized gas 
with filling factor = 1 and T(bb)=T(dust)

Methods 2 and 3 agree within 2-3x,
but method 1 gives densities 5-20x 
larger. ==> CO emission regions 
much smaller than OVRO beam.
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Broadband Imaging of LIGs and ULIGsBroadband Imaging of LIGs and ULIGs

�A complete sample of LIRGs and ULIRGs 
drawn from the RBGS and observable from 
Mauna Kea (Dec > -40 deg)

�Deep B, V, R, I and K' images

�Photometry

�Radial brightness and color profiles

�We are studying how these parameters 
change during the merger process

�The majority, if not all, are 
interacting/merging systems, but...

�Can we distinguish pre-ULIGs from post-
ULIGs?



Broadband Imaging of LIGs and ULIGsBroadband Imaging of LIGs and ULIGs

A wide range of ratios between components and morphologies are present 
even among  L

ir
 ~ 1011.5 L � systems


