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EXPLORATIONS –4
1) Calculate average value of 

i) r12 + r22
ii) (r)

iii) (r12)

             for the helium ground state under

a) Independent particle model

b) Under screened variational function by replacing Z with Ze= Z-5/16

             Compare your results with exact values


       <r12 + r22> = 2.39 a.u.


       <(r1) > = 1.81 a.u.

                   <(r12) > = 0.106 a.u.

2) A helium atom is excited from the ground state to the autoionising state 2s4p by absorption of ultraviolet light. Assuming that the 2s electron moves in the unscreened Coulomb field of the nucleus and the 4p electron in the fully screened Coulomb potential -1/r:

(a) Obtain the energy of this autoionising level and the corresponding wavelength of the ultraviolet radiation.

(b) Find the velocity of the electron emitted in the autoionising process in which the autoionising level 2s4p decays into a free electron and a He+ ion in the ground state 1s.


Where, En are the energy eigen values without any corrections.

3) Cross check every term explicitly in table 6.1 and 6.2 in your text book.

4) Using 1s Hydrogenic eigen functions as trial functions and variational method calculate the ground state energy of He like atom.
Bottom line: It is a puzzle by a very famous poet…… get the answer and the name of the poet…..


        The same poet is credited with the invention of a very important musical instrument in use today! What is that instrument? 



एक थाल मोतियों से भरा,  सबके सर पर औंधा धरा।
चारों ओर वह थाली फिरे, मोती उससे एक न गिरे।




Hint: From 13th Century 
