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SUPPLEMENTARY INFORMATION
Figure S1

Figure S2

Figure S1: Log-scaled FUV image of the near-tail region of Mira with J2000
coordinate grid.

Figure S2: Log-scaled NUV image of the near-tail region of Mira with J2000
coordinate grid.

Figure S3

Figure S3: Spectral fits of the GALEX grism data showing that the tail is best
fit by H2 emission. Top table compares limits on FUV-NUV and Ha/FUV in
direct image to example emission models: (a) H2 emission, (b) continuum with
fλ~const. slope, (c) continuum with fλ~λ-2 slope, (d) v=100 km/s shock (S1), (e)
mixing layer model (S2), (f) isothermal plasma (S3) at 105.0 K, (g) isothermal
plasma at 105.5 K. The left panel shows the GALEX FUV grism image of the
Mira nebula (exposure time 7238 seconds, grism angle 97 degrees, full-scale 3
counts/pixel). A model grism image was generated using the direct image and
convolving it with models and the FUV dispersion function. Bright sources
were masked, and fainter sources were convolved with a fixed continuum
model. A 2-D chi-square difference between the background subtracted

data and model was calculated pixel-by-pixel. For each model (column), we
show histogram plots for each of the six regions of the tail (data in colored
boxes collapsed vertically), with an upper plot comparing data (black), and
model (colored), and a lower plot showing the residuals. The number in the
last row of the table gives ∆χ 2 = χ 2 MODEL − χ 2 H 2 with respect to the best-fit H2
emission model (a). This is equal to the sum of the ∆χ2 in each colored box,
which is displayed in the upper right corner of each plot. Only models (a) and
marginally (f) are consistent with the lack of NUV and Hα emission in the tail.
Model linear combinations show no improvement. Given that all models have
only a single degree of freedom (normalization), the choice of (a) is highly
significant.

S Shull, J.M. and McKee, C. F. Theoretical models of interstellar shocks: I – Radiative transfer and UV precursors. Astrophys. J., 227, 131-149 (1979).
S Slavin, J.D., Shull, J.M., and Begelman, M.C. Turbulent mixing layers in the interstellar medium of galaxies. Astrophys. J., 407, 83-99 (1993).
S Calculations were performed with version 05.07 of Cloudy, last described by Ferland, G. J. et al. CLOUDY 90: Numerical simulation of plasmas and their spectra.
Publ. Astron. Soc. Pacific, 110, 761-778 (1998).

www.nature.com/nature

1

