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LIRGs & ULIRGs

(Ultra) Luminous Infrared Galaxies.

IR luminosity:
o LIRGs: 1011 < Lip < 1012Lg
o ULIRGs: L > 10%2L

Dust emission.

24 Oct 2000
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Mechanisms:

o AGN.
e Starburst — Supernovae.

0"

B

Inflows: Loss of L.
o Reservoir? — Circumnuclear disks.

(Neff et al., 2004, ApJ; Pérez-Torres et al., 2009, A&A)
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o Radial distribution of SNe in nuclear starbursts.
@ Plenty of previous studies (optical range only!).

@ Limitations:

o Dust extinction.
e Angular resolution.
o Limited to galactic scales.
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Radial distribution of SNe in nuclear starbursts.

Plenty of previous studies (optical range only!).
Limitations:

o Dust extinction.
e Angular resolution.
o Limited to galactic scales.

@ Solution: Radio-VLBI.
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58°3346.9

o Arp 299-A
o LIRG at 44.8 Mpc.

e 30 sources.
o Confirmed AGN.

o Arp 220

o ULIRG at 77 Mpc.
o 48 sources.
o Nuclei: emission peak.

Dec. (2000.0)

o M 82 33.68° 33.66° R.:& (I;‘UDU ” 33.62° 11"28™ 33.60°
(Bondi, Pérez-Torres, Herrero-Illana,
e Prototype starburst at 3.2 Mpc. Alberdi, 2012, A%A)

e 39 sources.
o Nucleus: Radio kinematical center.
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Samples

@ Arp 299-A
o LIRG at 44.8 Mpc.

e 30 sources.
o Confirmed AGN.

o Arp 220

o ULIRG at 77 Mpc.
e 48 sources.
o Nuclei: emission peak.

o M82

o Prototype starburst at 3.2 Mpc.

e 39 sources.

Method
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seconds of RA

(Parra et al., 2007, ApJ)

o Nucleus: Radio kinematical center.
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) Arp 299_A 200 400 600 800 1000
o LIRG at 44.8 Mpc. sosste | | ]
e 30 sources. g
o Confirmed AGN.  z
2 02|
o Arp 220 i o
a3 54 58
o ULIRG at 77 Mpc. & 56
e 48 sources. :, § .
o Nuclei: emission peak. stz 4 “ & e . %
RIGHT ASCENSION (B1950)
o M82 (McDonald et al., 2002, MNRAS)

o Prototype starburst at 3.2 Mpc.
e 39 sources.
o Nucleus: Radio kinematical center.
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nsN

2 2

@ Surface density in concentric rings | —5———~
m(rip —rf)

@ Few sources — Poisson statistics.

@ Non-linear fits:

Freeman — 5N = ¥3N exp (—r/hgn)
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Method Samples

Fits

nsN

e Surface density in concentric rings | —————+
77(rf+1 —r7)
@ Few sources — Poisson statistics.

@ Non-linear fits:

Freeman — Y5N = ZSN exp (—r/hsn)

-
Power law — ¥5N = ZSN< I )

Fout
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Method Samples

Fits

nsN

e Surface density in concentric rings | —————+
77(rf+1 —r7)
@ Few sources — Poisson statistics.

@ Non-linear fits:

Freeman — 5N = ¥8N exp (—r/hsn)

Power law — ¥5N = ZSN< I >_"

Fout
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Arp 299-A - Power law fit Arp 299-A - Power law fit
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(Herrero-Tllana, Pérez-Torres, Alberdi, 2012, A&A)
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Table: Fitting values.

Nucleus hsn /1073 hsn (pc) 2
Arp 299-A 1.9753 20.3*13¢  1.17%3
Arp 220 East 3.1729 2227144 10102
Arp 220 West 3.4118 24.4%10%  0.8%33
Arp 220 E+W 3.3197 23.47%7  0.8%01
Arp 299 + Arp 220 2.0193 20.972%  0.9701
M82 (2.8702) x 10! 144.47372 -
HO9 sample (2.975%) x 102 - -
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Table: Fitting values.

Nucleus hsn /1073 hsn (pc) 2
Arp 299-A 1.9%53 20.3%13% 11453
Arp 220 East 3.1729 2227144 10702
Arp 220 West 3.4+18 2447155 08703
Arp 220 E+W 3.3197 23.47%7  0.8%01
Arp 299 + Arp 220 2.0%93 209728  0.97%1
M82 (2.8752) x 101 144.47312 -
HO9 sample (2.975%) x 102 - -
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Table: Fitting values.

Nucleus hsn /1073 hsn (pc) 24
Arp 299-A 1.9%53 203339 11733
Arp 220 East 3.1729 22.2t144 10402
Arp 220 West 3.4716 24.4T112 0.8
Arp 220 E+W 33707 23.4%¢5 08703
Arp 299 + Arp 220 2.0%93 20.972%  0.9701
M82 (2.8702) x 10! 144.47372 -
HO9 sample (2.975%) x 102 - -
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Introduction
LIRGs & ULIRGs

{  Cifcumnuclear dislig Host galaxy
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(Kawakatu & Wada 2008, A&A)
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Global VS nuclear distribution.
Circumnuclear disks:

= Arp 299 + Arp 220
o M82
& HO9 sample

z o Arp 299-A & Arp 220: 20 - 30 pc.
3 e M82: ~ 140 pc.
Lg @ Power-law fit:
"""" T e e Supports theoretical models (y = 1).
e @ EVN obs. — 30 (U)LIRGs.
e o EVN - LIRGI.

(Herrero-Illana, Pérez-Torres,
Alberdi, 2012, A&A)
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Global VS nuclear distribution.

= Arp 299 + Arp 220
o M82

- @ Circumnuclear disks:
z o Arp 299-A & Arp 220: 20 - 30 pc.
3 e M82: ~ 140 pc.
Lg @ Power-law fit:
| s .- o Supports theoretical models (y = 1).
@ EVN obs. — 30 (U)LIRGs.
e o EVN - LIRGI.

(Herrero-Illana, Pérez-Torres,

Alberdi, 2012, A&A) General rule?
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Results
Arp 299-A & Arp 220 combination
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Surface Density.

Conclusions
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Kawakatu model

Circumnuclear disk
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