
 

 
 

A2-1 code 

Theory / Official 

A: Paul Trap 
 

A.1 (a) 𝐸⃗ (𝑥, 𝑦, 𝑧) =                                                    (b)                                  1.5 pt 

 

A.2 𝑘 =                                                    𝑎 =                                  0.4 pt 

 

A.3 (a) (b) 1.8 pt 

 

A.4 (a) (b) 1.5 pt 

 

A.5 𝑘 =                                rad/s                              Ωmin ≃                            rad/s 0.4 pt 

 

B: Doppler Cooling 

 

B.1 Γ = 0.5 pt 

 

B.2 

 

 

𝑠− =       
          

𝑠+ =                                                                         

𝜋− = 
 

𝜋+ = 
 

1.7 pt 

𝐹 = 

 

B.3 𝑃in = 1.0 pt 

 

B.4 𝑃out =                                                                       𝑣2̅̅ ̅ =                  𝑇 = 0.8 pt 

 

B.5 𝑇 =                        K          0.4 pt 

 


