
Lecture 6 TopicsLecture 6 Topics

• Hydrogen Atom Schrodinger Equation SolutionsHydrogen Atom Schrodinger Equation Solutions
– Three quantum numbers
Wave functions– Wave functions

– Degeneracies
N li ti– Normalization

– Radial solutions: Electron whereabouts
O bi l h El b bili d i i– Orbital shapes: Electron probability densities



Schrodinger Equation: Hydrogen AtomSchrodinger Equation: Hydrogen Atom

Hamiltonian (H) = T (kinetic) + U (Potential)

Kinetic energy w.r.t. r  + Kinetic energy w.r.t. rotation



Three quantum numbersThree quantum numbers 

• Principal quantum number: nPrincipal quantum number: n

• Orbital quantum number:Orbital quantum number: 
• Magnetic quantum number:



DegeneraciesDegeneracies





NormalizationNormalization



R(r) vs. r2 R2(r)R(r)   vs.  r R (r)



Most probable vs. expectation valueMost probable vs. expectation value



P(r) = r2 R2(r)P(r)   r R (r)



Angular Probability DensityAngular Probability Density



Angular Probability DensityAngular Probability Density



Angular Probability DensityAngular Probability Density



1s v. 2s vs. 3s1s v. 2s vs. 3s






