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Figure 5.7 Three observed extinction curves are shown as a function of A~
These curves show the range in wavelength behavior of the extinction laws in
the interstellar medium. The solid lines show, for comparison, the computed
parameterized extinction. The insert shows the deviations. Figure courtesy of
J.S. Mathis; reprinted with permission from Ann. Rev. Astron. Astrophys., 28,
p- 37, ©1990 by Ann. Rev. (www.annualreviews.org).
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5.4 The sizes of interstellar grains
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Figure 5.15 The interstellar grain size distribution — plotted as mass fractions —
derived from different types of fits to the observed extinction curve (left panel).
The top histogram and dashed line show silicates; the bottom histogram and
dashed line shows graphite, displaced downwards by factor 10. The solid lines
show for comparison the simple MRN power law size distributions. The calcu-
lated extinction curve is compared to the observations in the right panel. The
contributions due to silicates (x) and graphite (o) are shown separately. Figure
reprinted with permission from S _H. Kim. P.G. Martin and P. D. Henry, 1994,
Ap. J., 422, p. 164.
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Interstellar polycyclic aromatic hydrocarbon molecules
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Figure 6.5 The time-dependent behavior of the temperature for vartous sizes
of the species. The time axis corresponds to approximately one day. These
calculations pertain to the diffuse ISM. Figure courtesy of B. T. Draine; reprinted.
with permission, from the Ann. Rev. Astron. Astrophys., 41, p. 241 ©2003 by
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Figure 6.16 The 3—15 pm spectra of the PDRs associated with the Orion Bar and
NGC 7027, illustrating the ubiquitous nature as well as the richness of the IR emis-
sion features. The IR emission features are shaded. The narrow lines are HI recom-
bination lines, H, pure rotational and rotational—vibrational lines, and atomic fine-
structure lines. The top panel indicates the PAH vibrational modes associated with
each feature. Note the presence of broad plateaus underneath the narrow emission
features. Figure adapted from E. Peeters, et ul., 2002, A. & A., 390, p. 1089.

These modes “measure” nearest-neighbor interactions to a large extent. Hence,
the infrared signatures of carbonaceous solids with an abundant aromatic compo-

nent — snich as coal. amornhous carbon soots. and charcoals — also bhear a veneral




