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> Intro: SFR tracers / CCSNe / Starbursts / (U)LIRGs
® Intro (technical): Observations & Tools
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Interacting galaxies / Mergers (Sanders & Mirabel 1996)
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(Ultra) Luminous Infrared Galaxies
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heating mechanism
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(U)LIRGs:
CCSN rates
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(U)LIRGs:

evolution scenario
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Observational constraints
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Early stage merger
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HST -WFPC2 814nm image (Neff et al., 2004)



Arp299:
Its radio emission
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Arp299-A:

: Arp299
i SN factory (ll)
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: Arp299

Arp299-A:
LLAGN and SB coexistence
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Arp299:

revisiting the CCSN rate (lll)
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revisiting the CCSN rate (V)

> Case studies: Arp299 / IC883
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> Case studies: Arp299 / 1C883 searching for radiO/NlR SNe (l)
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® Intro: SFR tracers / CCSNe / Starbursts / (U)LIRGs

® |ntro (technical): Observations & Tools Arp299:
> Case studies: Arp299 / IC883
results

+ Arp299-A: SN factory (26 compact sources in a 150x80 pc
region, with Lzgy,~ 1026-10%7 erg s Hz1, typical of Type llb, IIP
and lIL SNe, and SNRs)

+ Detection only possible through VLBI due to the brightness of the
nucleus A

¥+ CCSN rate in B1 of ~0.28 (+0.27,-0.15) yr! from the indirect
detection of three SNe
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® |ntro (technical): Observations & Tools
> Case studies: Arp299 / 1C883

UGCO8387 - R T Romero-Cariizales et al., 2012
(accepted for pubblication in A&A)

30" F .
see also: Kankare et al., 2012

Advanced stage merger

25"
) (starburst-AGN composite)
j ol | *D~100Mpc =1 mas ~ 0.5 pc
’ LIR 4. 7 X 1011
CCSN §yr
34° 08 15" g s

Two new SNe discovered: SN
2010cu (Ryder et al., 2010) & SN
2011hi (Kankare et al. 2011)

+2.6 —1
~ 2 1 yr

1 1 1 | 1 I 1 1 ! 1 1 1 l
131 20M 35.5° 35.0° 34.55
Right Ascension
Center: R.A. 13 20 35.08 Dec +34 08 21.4

HST -NICMOS 1.6 ym image (Haan et al., 2011) Vesn
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® [ntro (technical): Observations & Tools

> Case studies: Arp299 / 1C883 e_MERLIN Observations
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® [ntro (technical): Observations & Tools

> Case studies: Arp299 / 1C883 .
e-MERLIN + e-EVN observations
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® Intro: SFR tracers / CCSNe / Starbursts / (U)LIRGs
® Intro (technical): Observations & Tools

> Case studies: Arp299 / 1C883

IC 883

VLBI monitoring
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® Intro: SFR tracers / CCSNe / Starbursts / (U)LIRGs
IC 883:

® |ntro (technical): Observations & Tools
compact sources (SNe, SNRs, AGN?)

> Case studies: Arp299 / 1C883
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® Intro: SFR tracers / CCSNe / Starbursts / (U)LIRGs IC 883:

® |ntro (technical): Observations & Tools
> Case studies: Arp299 / 1C883

results

+ A1 (e-EVN) and A (e-MERLIN) = AGN

vXL,
L

~ 103= LLAGN or normal AGN ?

v=5GHz

X

+ Non-thermal compact components in a 100 x 100 pc
region = SB agtivity in the nucleus



Summary

¢High resolution studies of (U)LIRGs would allow us to
determine the CCSN rate in them, as well as their SFR

¢|Information of the SFR at both low and high redshifts can be
obtained from CCSN surveys, and a new independent
measurement of the star formation history of the Universe
can be obtained

+Radio observations are an excellent tool, but complementary
observations at other wavelengths, which allow us to look
through the dust, are strongly recommended.

crroca@utu. fi
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