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|IC 2497
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A strange blob of gas 25 kpc from
the massive disk galaxy 1C2497
IC 2497 (z=0.050221)
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WHT gri composite
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» A strange blob of gas 25 kpc from
the massive disk galaxy 1C2497
IC 2497 (z=0.050221)

‘ ‘ * Discovered by Dutch school teacher

o Hanny van Arkel in 2007

 Via the galaxyzoo.org morphological
census.

WHT gri composite
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» A strange blob of gas 25 kpc from
the massive disk galaxy 1C2497
IC 2497 (z=0.050221)

' ' * Discovered by Dutch school teacher

- Hanny van Arkel in 2007

 Via the galaxyzoo.org morphological
census.

e aka. “What the #$%& ?”, “The
Green Space Frog” and “One Great
Green Blob of Science”

WHT gri composite
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» A strange blob of gas 25 kpc from
the massive disk galaxy 1C2497
IC 2497 (z=0.050221)

ed by Dutch school teacher
n Arkel in 2007

ralaxyzoo.org morphological

at the #$%& ?”, “The
ace Frog” and “One Great
b of Science”

WHT gri composite
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- Highly ionized gas

- kinematics from the optical spectra suggests ionization from
photons, rather than ionisation from shocks

- No evidence for ionization source => very low continuum in
spectra

- No X-ray emission from 1C2497 detected

- In the optical the Voorwerp is blueshifted by 269+/-20 km/s
w.r.t. the galaxy.
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Lintott et al (2009) proposed two possible theories:

1. Voorwerp is a light echo. 2. AGN at the centre of 1C2497,
Quasar event, that turned which illuminates the Vooewerp,
off. but is obscured towards us
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> Jozsa et al (2010) observed 1C24 97 and Hanny's Voorwerp
> WSRT Continuum and HI
> Short evibl (EVN) 18cm continuum
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> Jozsa et al (2010) observed 1C24 97 and Hanny's Voorwerp
> WSRT Continuum and HI
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> Jozsa et al (2010) observed 1C24 97 and Hanny's Voorwerp
> WSRT Continuum and Hl

> Short evlb @)
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> Jozsa et al (2010) observed 1C24 97 and Hanny's Voorwerp

Supports the AGN hypothesis, but the
energy produced by the Jet and the AGN
isn’t enough
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> Follow up observations:

MERLIN 18 cm 1 x 17 hrs & 1 x 14 hrs (February 2009)

MERLIN 6 cm 2 x 18.s hrs (March 2009)

10.5 hr e-VLBI 18 cm (May 2009) - Ef, Mc, On, Tr, Wb, Cm, Jb, Da, De,
Kn, & Ta

Cambridge/MERLIN UK Effelsberg (DE)

Jodrell Bank Mk2

AR,

s. pace Obs (SE)

Jodrell Bank (UK)

WSRT (NL)
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2.000
light years

50.000
light years
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> Found 2 compact radio sources (C1, C2) separated by 300 mas
> Both sources were seen at 18 cm, but only C2 was see at 6cm
> T b > 1075 — suggesting AGN activity

> alpha_(C2) =0.12 +/- 0.01 — Flat spectrum core

> alpha_(C1) = -1.38 +/- 0.10 — hotspot in the large-scale jet

> FIR-Radio correlation, g-value = 2.2 +/- 0.04

> Massive star formation rate (M > 5M) ~ 12.4 M_solar/yr

»or SFR(M > 0.1 M) ~ 68 M_solar/yr
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- the total 18 cm radio emission from the galaxy is dominated neither
by the compact sources nor large-scale emission, but extended
emission confined within a sub-kpc central region
- 1C 2497 is a typical luminous infrared galaxy

- Hanny’s Voorwerp” results from ionization of gas of the surrounding
HI that happens to be within the radiation cone of the AGN

- Provides conclusive evidence of the AGN Hypothesis
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- the total 18 cm radio emission from the galaxy is dominated neither
by the compact sources nor large-scale emission, but extended
emission confined within a sub-kpc central region
- 1C 2497 is a typical luminous infrared galaxy

- Hanny’s Voorwerp” results from ionization of gas of the surrounding
HI that happens to be within the radiation cone of the AGN

- Provides conclusive evidence of the AGN Hypothesis

Accepted as a letter for publication in A&A on 17" June
Posted on astro-ph on the 20th
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> An X-ray paper has just been submitted

> Observations with HST (coming out soon)
> Lofar Observations

> eMERLIN proposal

> better WSRT obs

» STScl Is preparing a webcomic

> M. Garret talk at the EVN
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- 1C 2497 is an "active” galaxy in the broadest possible sense - it
exhibits evidence of both a highly obscured AGN and nuclear star-
forming activity

- Many AGN with weak radio sources exist but the presence of a
large surrounding gas reservoir is most likely only present in
Interacting systems (such as LIRGS).

- Surrounding gas results from interactions with nearby galaxies
(Jozsa et al 2009)

- Given that galaxy interactions are relatively uncommon in the
nearby universe, phenomena such as Hanny’s Voorwerp while
appearing extremely dramatic are expected to be quite rare.
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