
Q1. Ground state of Rubidium-87
Question:
For the ground state of Rubidium-87:

(a) Find possible values
(b) Calculate Landé for each hyperfine level
(c) In magnetic field , calculate maximum Zeeman splitting in MHz

Solution

(a) Possible values
Formula:

Substitute:

Maximum:

Minimum:

Final Answer:


(b) Landé 
Formula:

For :


Compute constants:


For 

Substitute:

Simplify numerator:


For 

Simplify:


Final Answer:


(c) Maximum Zeeman splitting
Formula:


Substitute constants:


Calculation:

Step-by-step:


Final Answer:


Q2. Rubidium D1 Transition
Question:
Consider transition:

Given:

Magnetic field along , light along , polarization along .

(a) Which polarization components drive transitions?
Since polarization is along quantization axis :

Final Answer:
Only π transitions (Δm = 0)

(b) Allowed transitions for 
Step 1: States


Step 2: Apply rule


Step 3: Allowed pairs


(c) Number of spectral components


(d) Field-independent transitions
Condition:

Substitute:


Final Answer:


(e) Maximum positive shift

Max when 

Final Answer:


Q3. Spin Operator
Question:
Apply to triplet states 

Solution


1. 


2. 

Each term:


3. 


Final Answers
	State
	Eigenvalue

	
	

	
	

	
	



