Solution

Consider an electron around a nucleus that has two protons,
(an ionized Helium atom).

1. Compare the "effective Bohr radius” a, . with the usual

Bohr radius for hydrogen, %pH0k at how a, depends on the charge:
a. aolHe > ao hz hz a,

b _ Qg = P Ao, e = =
. GO’He - GO mKe

This should make sense:
more charge — stronger attraction
electron “sits” closer to the nucleus

C. aOlHe < ao

2. What is the ratio of ground state energies E, ,./Eg ,,?

a. EO,He/EO,H =1 Clearly the electron will be more tightly
b. EO,He/EO,H =3 bound, SO |E0,He| > |E0,H| . How much

more tightly? Look at E:
c. EO'He/EO'H =4 2 4 : 2(70)? 2
__mK’e P :—mK(e)e _4F

0, > 0.H
‘ 2h

In general, for a “hydrogenic” atom

(only one electron) with Z protons:
Lecture 18, p 17






