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Any difference between
local ULIRGs and 
high-z SMGs?



Comparison of physical properties

Tacconi et al. (2006)

local ULIRGs SMGs (z~2)
Luminosity 10 12.1±0.1 L⦿ 10 13.1±0.14 L⦿
Mass <Mt1/2> 6×109 M⦿ 6×1010 M⦿

SFR ~200 M⦿/yr ~900 M⦿/yr
Size <R1/2> ~ 0.6 kpc ~ 2 kpc
<vc> 200 - 260 km/s ~400 km/s
Matter
Density 350 cm-3 / 4900 M⦿ pc-2 ~100 cm-3 / 5000 M⦿ pc-2

fg 0.16 ~0.4
NUMBER
Density 10-8 Mpc-3 10-6 Mpc-3
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Dust in SMGs are colder?

Less obscured by dust?

Strong PAH emission?

Valiante et al. (2007)



MIR classification of local ULIRGs

Spoon et al. (2007)
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PAH strong HyperLIRGs

F(24) >500uJy sources
Bump in IRAC SED

~35 deg-2

1.4<Z<1.9
SFR > 1000 M/yr
Log L(IR) = 12.9 - 13.8
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How about the specific SFR?
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What’s is a typical SFR before merger?



The SFR-M✶ relation at z≤1

z~0 z~1

Elbaz et al. (2007)

 ULIRGs are strong outlier
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What is the difference 
between BzKs and SMGs?



Kinematic properties at z~2

The size-velocity of BzKs 
are similar to local spiral

BzKs = Disk (ULIRGs)
SMGs are compact and 
have large velocity

SMGs = Merger

Bouche et al. (2007)

SMGs

SMGs are merging BzKs?
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Li et al. (2008)

Typical enhancement is 2~3× for r<20 kpc



SFR enhancement (3)
SPH numerical simulation

Di Matteo et al. (2007) Typical enhancement is <5×
 Strong bursts have shorter lifetime (<200 Myr)
 ULIRGs are very rare, SMGs are popular?
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Number density comparison

Number density
Mpc-3 Progenitor Major merger SFR 

enhancement

z~0 Spiral: 10-3 ULIRGs: 10-8 30

z~2 sBzK: 10-4 SMGs: 10-6 3

Are these consistent?

It seems that a typical interaction between BzKs with r<20 kpc can generate SMGs.

The fraction of merger might be > 10% (i.e. higher than local). We could expect 
>10 % of SMGs in BzKs.

But only a few % of BzKs are SMGs. Why? 

What makes SMGs special in kinematic sense? Multiple mergers?
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Bias? But we need explanations for strong PAH emission in Hy/ULIRGs only 
seen at high-z.

Different dust composition?

PAH rich galaxies, due to different IMF?

Diffuse geometry?

Different merging properties at high-z?
The physical properties of “normal” galaxies (merger progenitors) is different.

The enhancement of SFR in SMGs would be moderate (~3×), compared to 
local ULIRGs (~30×). What is the consequence of this?

Although the SFR enhancement is moderate, SMGs have maximum SFR.

We need to understand galaxy interaction/merger.
What is a physical explanation for the fraction of ULIRGs at various redshifts?



The End




