
Lecture Wednesday 12. September 2007   
Topics   Excited states of Helium; Autoionizing states

Excited states of Helium Comment ... the triplets have antisym space functions  

First evaluate the normalization (zero terms!)        

We evaluate the normalization, because it is very similar to the evaluation of Ea and Eb 
below
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Evaluation of the whole energy – and then the repulsion integral

20 terms will become 3 terms, but the last splits again to 2 terms         

2 direct I-terms and 2 exchange terms. We have shown that each pair of the terms are 
in fact identical – the transformations  1 -> x ,  2 -> y and vice versa
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Repeated from the last slide – and the conclusion  

THE TRIPLET-SINGLET problem can be also explained using this mathematics

For triplets               E=  Ea + Eb  +   Iab   -  Kab   

For singlets               E=  Ea + Eb  +   Iab   +  Kab              Thus singlets higher energy

The simple picture of 1 configuration» must be refined. This will be discussed for many-
electron atoms
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Excited  states in continuum => have the same energy as free electrons    

Autoionization and Dielectronic recombination are opposite processes    

Dielectronic recombination is «Resonant scattering on ionized helium»
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We have discussed Autoionizing states
Dielectronic recombination
Three body recombination
Competition between them

Resonant scattering  (time delay) very similar in principle  to α - decay

Next topic is  Selfconsistent field methods – physics of many electron atoms 

Short preview:

      

Lecture 12.09.2007       page 5


