
Dust in the Interstellar Medium

How is the presence of interstellar dust known?

Interstellar grains –

SiO, SiO2, SiC, H2O(s), NH3 - micron size

PAHs (20 – 100 carbon atoms in aromatic
hydrocarbon form) - nanometer size

How is the presence of interstellar dust known?

Direct detection of radiation 
emitted by heated dust

Indirect detection by the 
absorption and scattering of 

starlight by dust



Direct Detection of Interstellar Dust



The previous page is the 8µm image from the Spitzer infrared
space telescope of the dust emission from the centre of the
Galaxy, encompassing the region of the central molecular zone,
covering a region ~240 x 80 parsecs. Inserts are (from L to R):
(i) obscuration from a foreground spiral arm, (ii) the
Quintuplet star cluster, dominated by the emission from 5
bright embedded, massive stars (with the Pistol nebula andbright embedded, massive stars (with the Pistol nebula and
star to their right-below and the remnant dust pillars of the
Sickle to their left), (iii) dust emission from the Arched
Filaments and (iv) the Sgr A cluster in the very centre of the
Galaxy, around the massive black hole at the Galaxy's core.
Credit: NASA and Susan Stolovy.



Direct Detection of Interstellar Dust

Interstellar dust emission dominates the sky brightness
between 600 μm and 6 μm

Thermal blackbody emission dominates at λ > 50 μm

Vibrational emission by PAH (polycyclic aromatic
hydrocarbon) molecules dominates dust emission at
λ < 50 μm (non-thermal)



Sky brightness at 100 μm (far-IR) wavelengths dominated by interstellar dust 

emission (heated by star light) 



Indirect Detection of Interstellar Dust



Indirect Detection of Interstellar Dust

Interstellar 
Reddening



Indirect Detection of Interstellar Dust

The presence of interstellar dust is primarily know by the
extinction it causes to star light (It is assumed that we know what

the spectrum of the star is before reddening by dust by comparing

with the spectrum of another star with similar spectral features in

its atmosphere but with negligible extinction)

Since HI absorbs strongly for hν > 13.6 eV, it is possible to
measure the contribution of dust to the attenuation of light
only at energies hν < 13.6 eV, or λ > 912 Å (although dust also
absorbs at hν > 13.6 eV)


