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 Owing to the relative simplicity of atoms and atomic ions, investigation of their response to 
ionizing electromagnetic radiation provides a “laboratory” for the study of photoionizing 
interactions.  In addition, since atoms are the building blocks, the “elementary particles”, of 
molecules, clusters, surfaces and condensed matter generally, the photoabsorption properties of 
the individual atoms are often reflected by the more complex aggregate.  Given these 
motivations, along with advances in experimental and calculational technology in recent years, 
the study of the photoionization of atoms and atomic ions has seen a resurgence [1], which has 
added much new phenomenology as well as fundamentally new physics to our understanding of 
the photoionization process.  In this talk, some examples of these new findings will be presented, 
including low-energy breakdown of the dipole approximation [2,3], high-energy breakdown of 
the independent particle approximation [4,5], photodetachment of inner shells of negative ions 
[6-8], and photoionization of confined atoms [9]. 
 This work was supported by NSF, DOE and NASA. 
 
References: 
[1] R. H. Pratt and S. T. Manson, Editors, Photoeffect: Theory and Experiment, Radiation Phys. 
Chem. 70, 1-463 (2004). 
[2] R. Guillemin, O. Hemmers, D. W. Lindle and S. T. Manson, Radiation Phys. Chem. 73, 311 
(2005) and references therein. 
[3] V. K. Dolmatov, D. Bailey and S. T. Manson, Phys. Rev. A 72, 022718 (2005). 
[4] E. W. B. Dias, H. S. Chakraborty, P. C. Deshmukh, S. T. Manson, O. Hemmers, P. Glans, D. 
L. Hansen, H. Wang, S. B. Whitfield, D. W. Lindle, R. Wehlitz, J. C. Levin, I. A. Sellin and R. 
C. C. Perera, Phys. Rev. Letters 78, 4553 (1997). 
[5] M. Ya. Amusia, N. B. Avdonina, E. Drukarev, S. T. Manson and R. H. Pratt, Phys. Rev. 
Letters 85, 4703 (2000). 
[6] N. Berrah, J. D. Bozek, A. A. Wills, H.-L. Zhou, S. T. Manson, G. Akerman, B. Rude, N. D. 
Gibson, C. W. Walter, L. VoKy, A. Hibbert and S. Fergusson, Phys. Rev. Letters 87, 253002 
(2001). 
[7] N. Berrah, J. Bozek, G. Turri, G. Ackerman, B. Rude, H.-L. Zhou and S. T. Manson, Phys. 
Rev. Letters 88, 093001 (2002). 
[8] T. W. Gorczyca, O. Zatsarinny, H.-L. Zhou, S. T. Manson, Z. Felfli and A. Z. Msezane, 
Phys. Rev. A 68, 050703(R) (2003). 
[9] V. K. Dolmatov, A. S. Baltenkov, J.-P. Connerade and S. T. Manson, Radiation Phys. Chem. 
70, 417 (2004) and references therein. 
 

 


