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Abstract. We present preliminary results of recent spatially resolved mid infrared
(Mid-IR) spectroscopy with the MICHELLE instrument on UKIRT of NGC 7469,
observed as part of a larger programme to study a sample of starburst and AGN in
the Mid-IR.
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1. Introduction

Mid-Infrared (Mid-IR) observations from high altitude ground-based
observatories offer similar resolution to optical observations but have
the advantage that extinction at the source is at least an order of mag-
nitude smaller, making these an important tool for probing the inner
regions of heavily obscured AGN and starburst galaxies. We present
preliminary results of recent observations with the United Kingdom
Infra-Red Telescope (UKIRT) using MICHELLE, a new generation
Mid-IR imager and spectrograph. The diffraction limited beam width
of UKIRT at 10µm is 0.7 arcseconds.

These observations are a part of our multi-wavelength programme
to map, at matched resolution, a sample of 20 nearby starburst and
AGN in the Mid Infrared and at four radio frequencies. Our aim is
to investigate the spatial extent of the “Unidentified Infrared Bands
(UIB)” in these galaxies and relate these to tracers of the underlying
heating sources such as the radio continuum and optical emission-lines.
UIB are very commonly seen in galactic and extragalactic objects, with
the major bands centred at rest wavelengths of 6.2µm, 7.7µm 8.6µm,
11.3µm and 12.7µm. The specific questions we aim to answer are:

− Are the UIB and heating sources co-spatial?
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Figure 1. HST NICMOS image of NGC7469 at 1.1 µm (left) and CFHT V-band
image (right)

− How are the UIB features modified in extreme environments (shocks,
intense UV flux, etc.) and what can we learn about the life cycles
of small grains and PAHs?

− Can we use the UIB features to determine the heating source in
dusty objects.

We selected a sample of 20 targets according to following criteria:
1) a specific 12µm luminosity > 1023 W Hz−1 as selected from the
extended 12µm galaxy sample (Rush et al., 1993); 2) good quality
ISO data to constrain the level of continuum in our spectra; and 3)
angular size < 90 arcsecs at 10µm (where available, otherwise K band)
to match the focal plane area of the MICHELLE detector.

In our first run we detected five sources, and here present preliminary
results for one of these objects, NGC 7469.

2. NGC 7469

The spiral galaxy NGC 7469 (z = 0.016) has a Seyfert 1 nucleus and
is classified as an Ultra Luminous Infra Red Galaxy (ULIRG) with
L8−1000µm = 1011.56L�. A V band CFHT image of NGC7469 is shown
in figure 1, together with a 1.1µm HST image.

ISO spectroscopic observations of this galaxy show a pronounced
11.3µm UIB (figure 2, top trace), which is surprising considering the
evidence for an AGN with X-ray flux of 3.4 × 10−11ergs−1cm−2 (Fab-
biano et al., 1992). Ground based Mid-IR imaging by Miles, Houck and

proceedings.tex; 30/09/2002; 15:47; p.2



Ground Based Mid-IR observations 3

Hayward (Miles et al., 1994), show evidence of an IR bright circum-
nuclear ring which is probably powered by a starburst. Comprehensive
Near IR imaging and spectroscopy (fig. 1, and Genzel et al., 1995) also
support this hypothesis.

We observed NGC 7469 with MICHELLE on the 10 June 2002,
in good conditions. For atmospheric subtraction we employed the stan-
dard observing strategy of chopping of the secondary (20 arcsecs throw)
and nodding the primary (40 arcsecs throw) both along the slit. We ob-
served a nearby standard for calibration purposes and after slewing onto
the target we employed a peak-up sequence to ensure the 0.7 arcsecs
wide slit was positioned on the peak of Mid-IR continuum emission.
Basic data reduction was done with the ORAC-DR pipeline and then
analysed with our own software.

The spatially integrated spectrum we obtained is shown in figure 2.
It is clear from these preliminary data that the equivalent width of the
11.3µm UIB is far smaller then that observed by ISO with its large
beam width. We conclude that in the case of NGC 7469, the source of
the 11.3µm UIB is not associated with the source of brightest 10µm
continuum emission.

By analysing spectra at positions along the slit, we were able to
measure the equivalent width of the 11.3µm UIB as a function of
distance from the continuum peak. Preliminary results are shown in
figure 3 indicating that the equivalent width peaks at around 2 arcsecs
from the peak. This is consistent with the hypothesis that the source
of the 11.3µm feature is the circumnuclear starburst ring and that the
11.3µm feature is suppressed in the vicinity of the AGN.
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Figure 2. The Mid Infrared spectrum of NGC7469: the ISOPHOT mode 40 spec-
trum (top line, circular markers, data available only to 11.6 microns); and spatially
integrated MICHELLE spectrum (bottom line, diamond markers). The spectra are
not absolutely calibrated.

Figure 3. Equivalent width of the 11.3 µm UIB as function of distance from the peak
of continuum emission.
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