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ABSTRACT VLT J- to M 0 -band adaptive optics observations of the Circinus galaxy on parsec scales resolve a central bright Ks-band source with a FWHM size of 1:9  0:6 pc. This source is only visible at wavelengths longward of 1.6 m and coincides in position with the peak of the [Si vii] 2.48 m coronal line emission. With respect to the peak of the central optical emission, the source is shifted by 0B15 (2.8 pc) to the southeast. Indeed, the Ks-band source defines the vertex of a fairly collimated beam that extends for 10 pc and is seen in both continuum light shortward of 1.6 m and in H line emission. The source also lies at the center of a 19 pc size [Si vii] ionization bicone. Identifying this source as the nucleus of Circinus, its size is compatible with a putative parsec-scale torus. Its spectral energy distribution, characterized by a prominent narrow peak, is compatible with a dust temperature of 300 K. Hotter dust within a 1 pc radius of the center is not detected. The active galactic nucleus (AGN) luminosity required to heat this dust is in the range of X-ray luminosities that have been measured toward the central source. This in turn supports the existence of highly obscuring material, with column densities of 1024 cm2, that must be located within 1 pc of the core. Subject headinggs: galaxies: individual (Circinus) — galaxies: nuclei — galaxies: Seyfert — infrared: galaxies 1. INTRODUCTION



2. OBSERVATIONS AND ANALYSIS



Circinus is the second-closest active galactic nucleus (AGN; 4 Mpc, Freeman et al. 1977; 1 00  19 pc) in the Southern Hemisphere after Centaurus A. It is an SA(s)b galaxy inclined by 65 with a Seyfert type 2 AGN at its center. Several dust lanes running north to south across the galaxy hide a large fraction of its eastern side. Probably for this reason, Circinus shows a one-sided cone of ionized gas that extends to the northwest in H and [O iii] images on kiloparsec scales ( Marconi et al. 1994) and in X-rays on smaller scales (Smith & Wilson 2001). The hard 1–100 keV X-ray spectrum indicates the presence of an obscured nucleus with N( H ) 4 ; 1024 cm2 ( Matt et al. 1999). The highest spatial resolution view of its central region comes from VLBI maps of H2O maser emission (Greenhill et al. 2003). The H2O emission is interpreted in terms of a central edge-on Keplerian disk with inner and outer radii of 0.1 and 0.4 pc, respectively, and outflowing material up to 1 pc from the center. This paper presents near-to-diffraction–limited images of the Circinus galaxy in the 1.2–5 m range observed with the adaptive optics assisted imaging spectrograph NACO at the VLT. Circinus was observed as part of the multiresolution imaging program ZIDNAG (Zooming Into Dusty Nuclei of Active Galaxies) aimed at imaging the dusty tori in the closest AGN with both NACO and, subsequently, VLTI observations at 10 and 2.2 m. The physical scales associated with the spatial resolution of the Circinus images presented in this paper lie in the range 1.5– 3 pc, hence probing the presence and dimensions of obscuring material (the putative torus) around this type 2 AGN.



NACO images in broad J (1.3 m), Ks (2.2 m), L 0 (3.8 m), and M 0 (4.8 m) bands and in narrow 2.42 m and 2.48 m bands were obtained with the UT4 unit telescope of the VLT in 2003 May (broadband) and 2003 March (narrowband). With the exception of the M 0 -band image, which was taken in chopping mode and has a reduced field of view of 12 00 ; 12 00 , all the images have a field of view of 27 00 ; 27 00 and a pixel scale of 0B027 per pixel. The pixel scale fully samples the diffraction limit of the VLT in the Ks, L 0 , and M 0 bands but undersamples it at J. The wavelength of the narrowband image at 2.48 m is centered on the position of the coronal [Si vii] 2.48 m line; the image at 2.42 m is an off-line image taken for continuum subtraction. The optical wave-front sensor was used for all wavelengths. Final images were made after sky-subtracting, shifting, and coadding a number of raw frames (about 30 in J and Ks; 170 and 90 in L 0 and M 0 , respectively) taken at random dithered positions within a jitter box of 2000 around the central position of Circinus. The large number of raw frames and the size of the jitter width proved to be a robust procedure for generating reliable sky images from the science frames themselves without resorting to separate observations of the sky. Exposure times ranged from 3 minutes in J and Ks and 5 minutes in L 0 to 10 minutes in M 0 and 20 minutes in the narrowband filters. The resulting FWHM spatial resolutions were measured from several stars in the field of the science frames to be 0B21 0B01 in the J band, 0B16  0B02 in the Ks band, 0B20  0B01 at 2.42 m, and 0B19  0B01 at 2.48 m. In the L 0 and M 0 bands, resolutions of 
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