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Major merger evolution
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Pair fraction in the Universe
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1503 galaxies (70 micron selected) in the 0.1 < z < 3.5 universe 
using COSMOS (Kartaltepe et al. 2010)
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Major merger evolution

Iono	  et	  al.	  
2013

13年8月7日水曜日



TA
O
/S
W
IM

S	  
Sc
ie
nc
e	  
W
or
ks
ho

p	  
20
13
	  8
/5

The late-stage LIRG VV114
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VV114:  CO(1-0) & HCN(4-3)/HCO+(4-3)
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Iono	  et	  al.	  2013~	  6	  kpc
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VV114:  KS law (800 pc box)
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VV114:  KS law (2” resolution)
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Saito,	  Iono	  et	  al.	  in	  prep.

unresolved	  U/LIRGs

resolved	  normal

resolved	  LIRG	  VV114
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CO(1-‐0)
CO(3-‐2)

13CO(1-‐0)

Saito,	  Iono	  et	  al.	  in	  prep.

Which peak is associated with SF?

The late-stage mergers show very 
complicated kinematics.

VV114:  KS law (2” resolution)
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VV114:  Specific Pa alpha peaks
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Tidal dwarf galaxy formation at the edge of tidal tail?

molecular gas poor/exhausted SF region?
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Cold molecular gas and ionized gas 
in merger remnants
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Previous Observations vs. Simulations
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(SimulaBons)	  Toomre77,	  Barnes&Hernquist92,	  Naab&Burkert03
(ObservaBons)	  Schweizer&Seitzer92,	  Schweizer+96

13年8月7日水曜日



Recent Observations vs. Simulations
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(SimulaBons)	  Cox+08,	  Barnes+02,	  Springel&Hernquest05
(ObservaBons)	  Rothberg&Joseph04

Observations

Disk formation

Simulations
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Merger remnant sample
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Summary
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1) The late-stage LIRG VV114 has complicated kinematics.
a. Which peak is associated with star-formation activity?
b. Does the TDG have same velocity as the tidal arm?
c. Why is there the Pa alpha peak without molecular gas at the western edge?

2) CO of merger remnants show disk-like rotation.
a. Is ionized gas kinematics consistent with the gas kinematics?
b. Do stars born in the gas disks?
e.g. counterrorating galaxies NGC5898, 7097 (Bettoni+84, Caldwell+86)

=> The SWIMS is important to develop our studies with ALMA.
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