
Supplementary Materials for 
“Coherence interpretations of nonlocal quantum correlation based on a quantum 
eraser” 
Byoung S. Ham 

Gwangju Institute Science and Technology 

South Korea 

 
  



In Fig. 1(c), the following output photons are obtained: 
𝐸𝐸𝐴𝐴 = 𝐸𝐸0

√2
(−𝑉𝑉1𝑒𝑒𝑖𝑖𝑖𝑖 + 𝐻𝐻2),    (S1) 

𝐸𝐸𝐵𝐵 = 𝑖𝑖𝐸𝐸0
√2

(𝐻𝐻1𝑒𝑒𝑖𝑖𝑖𝑖 + 𝑉𝑉2).     (S2) 

After polarizers, Eqs. (S1) and (S2) are written as: 

𝐸𝐸𝑠𝑠 = 𝐸𝐸0
√2

(−𝑉𝑉1𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑒𝑒𝑖𝑖𝑖𝑖 + 𝐻𝐻2𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐),   (S3) 

𝐸𝐸𝑖𝑖 = 𝑖𝑖𝐸𝐸0
√2

(𝐻𝐻1𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑒𝑒𝑖𝑖𝑖𝑖 + 𝑉𝑉2𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠),   (S4) 

where the convention of the polarizer’s rotation is from the horizontal (+x) axis toward counterclockwise direction. 
Especially for Eq. (S4), the position of the polarizer should be from the –x axis according to the convention of an 
observer toward the light. Thus, the locally measured intensities are as follows: 

𝐼𝐼𝑠𝑠 = 𝐼𝐼0
2

(−𝑉𝑉1𝑠𝑠𝑠𝑠𝑛𝑛𝑛𝑛𝑒𝑒𝑖𝑖𝑖𝑖 + 𝐻𝐻2𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐)(−𝑉𝑉1𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑒𝑒−𝑖𝑖𝑖𝑖 + 𝐻𝐻2𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐)  

= 𝐼𝐼0
2

(1 − 𝑠𝑠𝑠𝑠𝑠𝑠2𝜉𝜉𝜉𝜉𝜉𝜉𝜉𝜉𝜉𝜉),    (S5) 

𝐼𝐼𝑖𝑖 = 𝐼𝐼0
2

(𝐻𝐻1𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑒𝑒𝑖𝑖𝑖𝑖 + 𝑉𝑉2𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠)(𝐻𝐻1𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑒𝑒−𝑖𝑖𝑖𝑖 + 𝑉𝑉2𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠)  

= 𝐼𝐼0
2

(1 + 𝑠𝑠𝑠𝑠𝑠𝑠2𝜃𝜃𝜃𝜃𝜃𝜃𝜃𝜃𝜃𝜃),    (S6) 

For φ = 0, the coincident heterodyne detection between two local detectors results in: 

〈𝑅𝑅𝑠𝑠𝑠𝑠(𝜏𝜏)〉 = 〈𝐼𝐼1(𝑡𝑡)𝐼𝐼2(𝑡𝑡 + 𝜏𝜏)〉 =     

𝐼𝐼02

4
(−𝑉𝑉1𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 +𝐻𝐻2𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐)(𝐻𝐻1𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐+ 𝑉𝑉2𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠)(−𝑉𝑉1𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 +𝐻𝐻2𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐)(𝐻𝐻1𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐+ 𝑉𝑉2𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠), 

= 𝐼𝐼0
2

4
(𝑉𝑉1𝑉𝑉2𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 + 𝐻𝐻1𝐻𝐻2𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐)(𝑐𝑐. 𝑐𝑐. )   

= 𝐼𝐼0
2

4
cos 2(𝜉𝜉 − 𝜃𝜃)     (S7) 

  

 
 


