
PHY3063 --- Enriched Modern Physics --- Spring 2019 
Homework #5 

 
Deadline: Thursday, March 21 10:25am. 
 
 

1. (a) What are the three lowest energies of the singly ionized He-atom according to the Bohr model?  
(b) Calculate the energies of the photons emitted when electronic transitions take place between all 
possible states.   

 
 

2. Light from a laser of wavelength 475 nm is incident upon an atom of hydrogen in the first excited state.   
(a) What is the highest energy level (value of n) to which the hydrogen atom can be excited by the laser?   
(b) What happens if the laser wavelength is 295 nm? 

 
 

3. The excited levels of Hydrogen have lifetimes of order 10-8 s.  In very highly excited states (large n), the 
states get closer and closer together.   At what value of n do the spacings of the energy lev-els become 
comparable to the energy uncertainty imposed by the Heisenberg uncertainty principle, so that individual 
levels can no longer be resolved? 

 
 

4. Another way to get the energy levels of the Bohr atom is to assume that the stationary states are those 
for which the circumference of the orbit is an integral number of de Broglie wavelengths.  Show that this 
condition gives the angular momentum criterion of the Bohr theory.   

 
 

5. A muonic atom consists of a muon replacing an electron. Ignore the isotope effect in this problem. 
(a) What is the radius (in fm) of a muonic atom with a uranium nucleus? How does this radius compare to 
the uranium nuclear radius? 
(b) What is the ground state energy (in keV) of a muonic atom with a lead nucleus? 
 
 

6. What is the probability for an electron in a hydrogen 3d state (n = 3, l = 2) to be within 25% of the radius 
predicted by the Bohr model? 
 
 


