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Figure 2.3. The changing appearance of galaxies in different parts of the electromagnetic 
spectrum is illustrated by this series of images, showing the nearby spiral galaxy M81. In 
X-rays, only the active nucleus and accreting compact objects in binary systems (white dwarfs, 
neutron stars, and black holes) appear, with no hint of the rich stellar structure. In the 
ultraviolet, only the hottest (unobscured) stars are bright, so that the spiral pattern can be 
traced via star-forming regions, but the central bulge of old stars has almost vanished. This 
appearance resembles some spiral galaxies seen at large distances, where the redder bulge light 
has shifted out of the optical bands. The familiar visible-light image shows both the spiral 
pattern and the old bulge population, while in the near-infrared, the spiral pattern and star­
forming regions are much more subdued. This change in apparent structure with wavelength 
has been dubbed the "morphological K-correction". X-ray data are from ROSAT, extracted 
from the HEASARC archive at NASA's Goddard Space Flight center. The UV image is a 
combination of observations obtained by the GALEX satellite at wavelengths 1,500 and 
2,300 A., used courtesy of NASA. The optical images are reproduced courtesy of Greg Bothun. 
(The infrared data are from the 2-Micron All Sky Survey (2MASS), a joint project of the 
University of Massachusetts and the Infrared Processing and Analysis Center/California 
Institute of Technology, funded by NASA and the NSF.) 


