
UNCA CHEMISTRY 132, FALL, 2013, PROFESSOR STEINMETZ’S SECTION
GROUP PROBLEMS: WEEK 3, PROPERTIES OF ONE-ELECTRON ATOMS
The Be+3 ion is a one-electron atom.  Consider an excited state of the ion in which the sole electron is excited to the 5p state.  That is, the electron is in a 5p orbital.
1) Calculate the energy of this excited atomic state in kJ/mole and J/atom.
2) Estimate the size of this atom in nm.
3) Distinct quantum mechanical states with the same energy are said to be degenerate.  The degeneracy is the number of equi-energetic states.  For example, when n = 2, four states--the 2s and the 3 2p states (2px, 2py, and 2pz)--have the same energy and therefore the degeneracy is 4.  What is the degeneracy of the 5p state?  That is, how many states have the same energy as the 5p state.?
4)  Calculate the ionization energy of the excited Be+3 species.
[bookmark: _GoBack]5) Quantum mechanics places restrictions on changes in the quantum numbers when an excited state decays with an emission of one or more photons.  There are no restrictions on the change in n but         l  = 0, ±1.  For example, an excited atom in the 3p state can decay directly to the 1s ground state or can first decay to a 2p or 2s state and then will decay to the ground state.  Therefore, a collection of excited 3p atoms will yield photons of 3 wavelengths upon decay.  What transitions are possible for the decay of the Be+3 ion in the 5p state.  Calculate the wavelength of one of the allowed transitions.
