
Galaxy Disks and Disk GalaxiesASP Conference Series, Vol. 3� 108, 2000J.G. Funes, S.J., and E.M. Corsini, eds.H� Velocity Fields of Normal Spiral DisksDavid R. Andersen1, M. A. Bershady2, L. S. Sparke2, J. S. GallagherIII2, E. M. Wilcots2, W. van Driel3, D. Monnier-Ragaigne31Dept. of Astronomy & Astrophysics, Penn State University, USA2Department of Astronomy Department, U. Wisconsin{Madison, USA3Observatoire de Paris, Meudon, FranceAbstract. We present H� velocity �elds for a sample of nearly face{on spiral galaxies observed with DensePak on the WIYN telescope. Wecombine kinematic inclinations and position angles measured from thesedata with photometric inclinations and position angles measured fromI-band images to show that spiral disks are intrinsically non-circular.1. DensePak H� Velocity FieldsDensePak is a 30�45 arcsec �ber-optic integral-�eld unit feeding a bench spec-trograph on the WIYN 3.5m telescope (Barden et al. 1998). By using multiplepointings of DensePak in echelle mode (�=�� = 13; 000), we have constructedH� velocity �elds for 8 nearby, normal, apparently face{on spiral disks. Thevelocity �elds, typically complete to �3 disk scale lengths, reach the peak ofthe rotation curve (Figure 1), and are modeled successfully by a single, inclineddisk with a hyperbolic tangent function for V(r) (Figure 2). Residuals from thissimple model are small (typically 5 km/s).Our �rst discovery was that this sample, while selected to appear photo-metrically face-on, had projected velocities indicative of signi�cant inclinations(up to 35�). Clearly these disks are not circular.To quantify this observation, we developed an e�cient method to estimatedisk elongation of nearly face-on galaxies by combining measurements from H�velocity �elds and I-band images. In the context of a simple geometric model,we interpret di�erences between kinematic and photometric inclinations andposition angles in terms of intrinsic disk ellipticity. Five galaxies in the sampleare non-circular at greater than 99% CL; the range of ellipticities estimatedwithin the context of our model is 0.02 to 0.20 (Andersen et al. 2000). Even suchmodest disk ellipticity can account for much of the scatter in the Tully-Fisher(TF) relation (Franx & de Zeeuw 1992), as discussed by Bershady & Andersen(these proceedings). Support for this research comes from NSF/AST-9970780.ReferencesAndersen, D.R., Bershady, M.A., Sparke, L.S., Gallagher, J.S., & Wilcots, E.M.2000, submitted to ApJ LettersBarden, S.C., Sawyer, D.G., & Honeycutt, R.K. 1998, SPIE, 3355, 892Bershady, M.A. & Andersen, D. R. 2000, ASPCS, 197, 175Franx, M. & de Zeeuw, T. 1992, ApJ Letters, 392, L471
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km/sFigure 1. NGC 5123. The left panel is a DensePak echelle spectrum atH� from the edge of this nearly face-on spiral, with signal-to-noise typicalof our data at 2 scale lengths. To provide adequate spatial coverage, wetypically use 1 to 3 DensePak pointings to map out the velocity �eld (middlepanel). The right panel overlays H� (solid line) and HI (dashed line) velocitypro�les. The HI pro�le, from Nan�cay (NRT), is normalized to the peak ofthe H� pro�le. Measurements of W20 from these two pro�les agree withinerrors, indicating we have observed the peak of the optical rotation curve.

Figure 2. Polynomial surface-�ts to the DensePak H� velocity �eld for 6sample galaxies, overlayed on I-band WIYN images (NGC 5123 and UGC4380 are presented in Bershady & Andersen 2000 and Andersen et al. 2000).Solid, heavy, and dashed lines are positive, zero, and negative velocities,respectively, relative to the model systemic velocity. The dashed annulirepresent the radii between which photometric b=a and PA are measured(solid lines in annuli indicate photometric major and minor axes). UGC4445 is su�ciently face-on (i < 10�) that we are unable to determine anaccurate kinematic inclination, and therefore we have excluded it from ourellipticity analysis.


