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QUESTION 
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COHERENT CONTROL ON POPULATION TRANSFER 
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ADIABATIC TRANSFER 
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STIRAP 
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POPULATION TRANSFER IN THREE LEVEL 

SYSTEM  
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THREE LEVEL SYSTEM 
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OPTIMAL CONTROL 
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OPTIMAL CONTROL 
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Denote the maximum achievable value of           by  



OPTIMAL CONTROL 
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OPTIMAL CONTROL 
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OPTIMAL CONTROL  
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u¤(t) =

(
1p

A2(¿2¡ t2)+2k(¿¡t)+1
for t 2 [0; ¿]

1 for t 2 [¿;T ]
;



CONNECT TO STIRAP 
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u¤(t) =

(
1p

A2(¿2¡ t2)+2k(¿¡t)+1
for t 2 [0; ¿]

1 for t 2 [¿;T ]
;
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Dark state! 



4-LEVEL SYSTEM 
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4-LEVEL SYSTEM 
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x1 = x01, x2 = ix02, x3 =¡x03, x4 =¡ix04



4-LEVEL SYSTEM 
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4-LEVEL SYSTEM 
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OPTIMAL CONTROL FOR 4-LEVEL SYSTEM 
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OPTIMAL CONTROL FOR 4-LEVEL SYSTEM 
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WITH DETUNING 
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Suppose there is a trajectory achieving full population transfer with 

detuning, then on this trajectory x_2 and x_3 remain 0, which means the 

size of the detuning and relaxation rate has no effect, replacing the 

detuning with 0 will then lead to a contradiction with previous result. 



CONTROLLABILITY ON RELAXATION FREE 

SUBSPACE 

22 



CONTROLLABILITY ON RELAXATION FREE 

SUBSPACE 
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If and only if any two eigenstates in the subspace can be connected by a path that 

never visits two consecutive states that both suffer relaxation. 



THANKS! 
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