
Morphology and Molecular gas fractions of local luminous 
infrared galaxies as a function of infrared luminosity and 
merger stage

Background
• LIRGs have strong IR emission due to star 

formation and active galactic nuclei (AGN)
• Galaxies increase in mass over time through 

interactions and mergers
• Observations show that all ULIRGs and many 

LIRGs in the local universe involve strong tidal 
interactions and mergers between molecular 
gas-rich disk galaxies

• LIRG morphology studies are important for 
determining the role of interactions and mergers 
in the evolution of IR luminosity and molecular 
gas fraction (MGF)

• The total amount of molecular gas is readily 
available fuel to form new stars

Data
• 65 LIRGs from Great Observatories All-Sky LIRG 

Survey (GOALS) sample (northern sample)
• This sample spans the full range of infrared 

luminosities and Galactic stellar masses 
observed in the GOALS sample
𝐿!" = 10## − 10#$.&𝐿⨀ , 𝑀∗~10).* − 10##.&𝑀⨀

• All objects were visually classified using I-band 
images from the Hubble Space Telescope, the 
University of Hawaii 2.2m telescope and the Pan-
STARRS 1 survey

MGF ‒ IR luminosity (Fig 4)
MGFs calculated from CO observations of 47 galaxies
conversion factor
𝑋+, = 3.0×10$- H$cm.$ K km s.# .#

𝑀𝐺𝐹 = 𝑀/!/(𝑀∗ ∗ 𝑀/!)
Almost all galaxies are rapidly increasing and 
fluttering above 𝐿!"~10##.*𝐿⨀
Mean MGF of lower IR luminosity  12.7%
Mean MGF of LIRG above 𝐿!"~10##.*𝐿⨀ 23.8%

Visual Morphological Classification Scheme

Result of classification
2 : ambiguous
4 : triple nuclei major merger
4 : minor merger
14 : single galaxies
3 : M1, 11 : M2, 17 : M3
9 : M4, 1 : M5

Visual classification ‒ IR luminosity (Fig 3)
𝐿!" ≥ 10##.*𝐿⨀ all galaxies are interacting system
𝐿!" ≥ 10##.0𝐿⨀ all galaxies are major merger   
Almost all ULIRG are late-stage merger (M3,4,5)

M3 : mean MGF 33%
M4, M5 : 22% 


