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which provide a precise estimate of the black hole mass with which to compare other techniques for
BH mass measurement. The technique of stellar kinematics was already shown by the "Nuker"
team (Siopis et al 2009) to give a consistent BH mass. This team and another led by D. Axon also
obtained STIS spectroscopy allowing the gas kinematics technique. Pastorini et al (2007) analyzed
these archival data and applied the gas kinematics technique, but we noticed an error in that work
which has inspired our new analysis. Here we present preliminary results for only the 3 slit
positions of the Axon dataset.

EMISSION LINE GAS DISTRIBUTION

These images show the distribution of Ha-emitting gas on a large scale within the galaxy. Fig. 4a shows an ACS image
using the F658N (Ha) filter, and Fig. 4b shows the same data, zoomed in, after continuum-subtraction. Fig. 4b also has
the STIS slits overlaid at the correct position angles. The red box in Fig. 4a corresponds to the field of view (20x16") in
Fig. 4b. Note that Fig. 4b is inverted- therefore, dark pixels show areas of bright Ha emission.

e Our rereduction and line-fitting of the Axon data gave very similar
results to Pastorini et al (2007). See Figure 7.

e At small scales (0.8"), a disk appears to be visible in the ACS
narrow-band images. It appears as an "extension" of the light from
the nucleus on both sides at a PA of about 35" E of N. This disk
morphology is also evident as a shift in the centroid of the galaxy
light across our three slits. However, this visible light disk is rotated
relative to the sub-parsec scale maser disk.

e Broad-line Ha emission is evident out to approximately 3.75 pc from
the nucleus, with broad-line velocity dispersions of up to ~700 km/s.
* We modeled the emission line kinematics as resulting from a thin,
inclined, disk of gas orbiting around the BH under the influence of
gravity alone, and viewed through the STIS slit. (See best fit below.)
« Our mass estimate of 2x107 M, is lower than the maser-based
estimate of 3.9x10” M, and the Siopis estimate of 3.3x107 M, but the
M/L is higher. The position angle of the best-fit modeled disk also
differs from the visible nuclear disk by about 10 degrees.
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Fig. 1: NGC 4258 in R-band from ground-based observations. The red g A\
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The data presented here is merely preliminary work. We plan on
doing further gas disk modeling using the Nuker data as well as
the Axon data. Despite being at a very different position angle, it
can still be of some use. The ultimate goal is to compare the black
hole mass obtained here to the well-defined mass obtained via
maser measurements.

OBSERVATIONS/DATA

All observations were taken using the Hubble Space Telescope.

GAS DISK MODELING

Fig. 5 consists of several explanatory diagrams for our gas disk modeling.

IMAGING

* WFPC2, deconvolved, using the F547M and F656N filters.

* ACS (with WFC detector), with the F814W and F658N filters.

* Ground-based images: MDM Observatory, 1.3m + Echelle CCD in Johnson R-band
* NICMOS: NIC2, F160W filter

SPECTROSCOPY

*Fig. 5a is for the nuclear slit. CCW from top: Extracted 1D modeled spectra,
the disk as seen through the slit, a 2D model spectrum in detector pixels, and a
2D model spectrum in subdivided pixels.

*Fig. 5b is as above, but for the -0.2" offset slit.
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N4258 gas STIS, PA 25.056, nuclear slit
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