
Quantum Chemistry
Seminar 3

Hydrogen atom



Exercise 1 (unassigned)
Derive the form of the classical Hamilton function for the hydrogen atom in the center-of-mass (CMS) system.

(Hint: Find the CMS form of the Lagrange function, 𝐿 ሶԦ𝑟p, ሶԦ𝑟e, Ԧ𝑟p, Ԧ𝑟e =
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, first, and then transform it to the Hamilton 

function.)

Exercise 2 (unassigned)

Prove the following commutation relations, Δ, ෠𝐿2 = 0, Δ, ෠𝐿𝑧 = 0. (Hint: Use the operators expressed in the spherical coordinates; 
see lesson 2, page 5, and lesson 3, page 8.)

Exercise 3 (unassigned)
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Exercise 4 (Anila)

Derive the equation for 𝜒𝑘𝑙 𝑟 (lesson 3, page 11) from related equation obtained for 𝑅𝑘𝑙 𝑟 (lesson 3, page 10).

Exercise 5 (Shamal)

Write down the formulas (without normalization constants) for Ψ𝑛𝑙𝑚 𝑟, 𝜃, 𝜙 for 𝑛 = 1, 2 and 3 (lesson3, page 13).

https://en.wikipedia.org/wiki/Lagrangian_mechanics#Introduction
https://en.wikipedia.org/wiki/Hamiltonian_mechanics#Calculating_a_Hamiltonian_from_a_Lagrangian

