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We consider the spiral structure arising from the gravitational influence - R
of massive perturbers, for instance giant molecular clouds, corotating in a o
stellar disk. Within a single rotation period our simulations develop a
prominent, large-scale response in an initially smooth disk.

We explore the spectrum of spiral morphologies generated by this
mechanism by varying the critical wavelength parameter (Acrit). We make
guantitative correlations between spiral structure and host galaxy and
halo properties, and construct a catalog of arm morphologies to compare
to spatially resolved observations of nearby galaxies. We measure radial
variation of the spiral pattern speed using a modified Tremaine-Weinberg
method, and find that the pattern speed both decreases with radius and
NGC7217 (Hubble) | ' appears to track the circular velocity of the disk.
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4. Main Conclusions and Future Work
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measurements - The proposed mechanism (collective swing amplification of a large number of perturbers

of the pattern co-rotating within the disk) can recreate a broad range of spiral morphologies.

speed, though " Global Constant Qp X 3 - Measurements made with the observationally based Tremaine-Weinberg method are

they exhibit 20 - 55555553:55:555:5555553:55555:5:5:55555:55555:53:5555333355:5:5SS;E?SSSS;:S&S% consistent with the true feature pattern speeds, though with large scatter.

significant I - The spiral pattern speeds of our model spiral galaxies decrease with radius, consistent

scatter with time | with recent observational work (e.g. Merrifield+ 2006, Meidt+ 2009, Speights+ 2011).

(shown as oL . . . . R T - Furthermore, the pattern speed closely tracks the disk circular velocity, a natural

vertical errors). 0.0 0.5 1.0 15 2.0 consequence foralocal response arising around a collection of co-orbiting perturbers.
Radius / Disk Scale Length - Our results are fundamentally inconsistent with the quasi-steady density wave theory

of Lin and Shu (1964), and rather imply that spiral structure is not steady in time.
Five methods to measure Qp(r) for the bar simulation.



