
 

 

 

╩☻ꜟⱤכ◙כ꜠ ™√ ─ ⌐  

₩ⱨ▼ⱶ♩ ꜝⱦ ─ ₩ 

 
 

ₒⱳ▬fi♩ₓ 

 ≢╙ ⱨ▼ⱶ♩ ⌐ ╩ ⇔ ↕∑╢↓≤⌐  

 ꜠כ◙כ ╩ ∆╢↓≤≢ ₁⌂ ⌐ ⌂ ╩  

 ⇔™ ≤⇔≡ ⌂≥┼─ ⌐  

 

ₒ ─ ₓ 

─כ◙כ꜠ ≤ ─ ⌐ ∆╢ ⅜ ╕╡ ⌐ ∆╢ ⅜

⅝ↄ ⇔≡™╕∆⁹ ⌐ כ◙כ꜠ ─╙≈◖ⱥכ꜠fi♩⌂ ╩ ⇔√ ─ │

╕⇔ↄ ─ ╩ ⌐ ∆╢↓≤╙ ≤⌂╡≈≈№╡╕∆⁹√≤ⅎ┌

כ◙כ꜠╩ ≢₈ ⌡ ╦∑₉╢↓≤≢ ≈─ ╩ ⌐ ™ ≢

⌐ ⅝ ↕∑╢↓≤⅜≢⅝╕∆⁹↓╣│ꜝⱦ ≤╟┌╣╢ ≢ ⌂ ≢№╢

≤ ⌐ ◖fiⱧꜙכ♃⌂≥⌐⅔↑╢ ─ ≤⇔≡ ╠╣≡™╕∆⁹ 

ꜝⱦ │ ─╙≈ ◄Ⱡꜟ◑כ(hɢ)≤ ≈─ ─◄Ⱡꜟ◑כ (ȺE)⅜ ∆

╢(hɢ= ȺE) ∆⌂╦∟₈ ₉ ╩ √∆ ⌐ ─ ╩ ⇔╕∆⁹ ⅜ ≢№╢

כ◙כ꜠ ─╟℮⌂◖ⱥכ꜠fi♩⌂ ╩ ⌐ ∆╢≤ ─₈ ⌡

╦∑₉⅜ ∂ ↓╣╩ ⇔≡ ≈─ ╩ ⌐ ™ ≢ ╘≡ ⌐

⅝ ↕∑╢↓≤⅜≢⅝╕∆⁹↓╣│ꜝⱦ Rabi ≤ ┌╣╢ ≢

⌂ ≢№╢≤ ⌐ ─ ╛ ◖fiⱧꜙכ♃⌂≥─

─ ╩⌂∆ ≢∆⁹ ₁⌂ ⌐ ↑≡↓─ │ ⅛╠

┼ ↕╣≡™╕∆⅜ ↓╣╕≢─≤↓╤ ╙ ⌂ ─ ≢↕ⅎ ∕

─ ⌐│ ≢╙Ⱨ◖ ─ ╩ ⇔≡™╕∆⁹ ─ ╩ ⌐

╢⌐│ ╟╡ ™ ╩ ™≡↓╣╩↕╠⌐ ∆╢ ⅜№╡╕∆⁹ ≢

⅜ ↄ⌂╢≤ ∕─╙── ╛ ▬○fi ⌂≥─ ∆╢ ─ ⅜

≤⌂╡ ꜝⱦ ╩ ≈↓≤⅜ ⇔ↄ⌂╡╕∆⁹ 

│ⱪכꜟ◓ ≥כ◙כ꜠ ─ ⱨ▼ⱶ♩ ꜠

╩כ◙כ ™ כ◙כ꜠ ⌐⅔↑╢ ╩ ∆╢↓≤≢ ⌐╟╢

╩↓╣╕≢⌐ ═≡ ↄ╙ ™ ─ ─ ╘≡

™ ≢ ℮↓≤⌐ ⇔╕⇔√⁹↓─ │ ╛ ⌐⅔

↑╢ ◖fiⱧꜙכ♃─ ⌂≥─ ≤⇔≡ ≈↓≤⅜ ↕

╣╕∆⁹ 

↓─ │ ─ ₈Nature Photonics₉─○fiꜝ▬fi ⌐

⌐ ↕╣╕⇔√⁹ 

 



╩ ™√ꜝⱦ ≢│ ≢⅝╢ ─ ╖ ╦∑⌐ ⅜№╢√╘ ≥─ ⌐

⇔≡╙↓─ ⅜ ≢⅝╢╦↑≢│№╡╕∑╪⁹∕─√╘ ₁⌂ ⌐ ↑≡↓─ ╩

⅛╠ ┼≤ ∆╢ ╖⅜ ≢ ╦╣≡™╕∆⁹⇔⅛⇔⌂⅜╠ ↓╣╕≢─

≤↓╤ ╙ ⌂ ─ ≢↕ⅎ ─ꜝⱦ ⌐ ⌂ↄ≤╙Ⱨ◖ ─ ⅜

≢⇔√⁹↓╣╩↕╠⌐ ⇔≡ ─ ╩ ⌐ ∆╢√╘⌐│ ╟╡ ™ ⅜ ≤

⌂╡╕∆⁹ ≢ ⅜ ↄ⌂╢≤ ─◄Ⱡꜟ◑כ ⅜ ⇔≡ ⅛╠─∏╣⅜ ∂

√╡ ▬○fi ⌂≥─ ─ ⅜⅔↓╢⌂≥ ꜝⱦ ╩ →╢ ⅜ ≤⌂╢↓≤⅜

↓╣╕≢─ ≢ ╠╣≡™╕⇔√⁹ 

 

 
 

⌐⅔↑╢ ─☻ꜟⱤכ◙כ꜠ ⁹ כ◙כ꜠ ─ ⌐ Ⱬꜞ

►ⱶ ⅜ ∆╢⁹ ⅜ ∆╢ כ◙כ꜠│ ⌐ 1 Ⱶꜞⱷכ♩ꜟ ≢№╢√╘

⌂ ─ │╒╓ ≤⌂∫≡™╢⁹ 

 

 

ₒ ≤ ₓ 

│ⱪכꜟ◓ ⌐╟∫≡ ─◄Ⱡꜟ◑כ ⅜ ∆╢↓≤╩ ⌐ ∫√

╩ ⇔ ⌂ꜝⱦ ╩ ≢ ↓∆↓≤⌐ ⇔╕⇔√⁹ ⌐ ─

│ ⌐ ⇔≡ ⌂ ╩ ⇔╕∆⅜ ꜞⱬ♪כꜙꜞ₈ ₉≤ ┌╣╢ ≢│◄Ⱡꜟ

⅜כ◑ ⌐ ⇔≡ ∆╢↓≤⅜ ╠╣≡™╕∆⁹ ─↓│ⱪכꜟ◓ ⌐ꜟכꜟ⌂

⇔ ↓╣╩ ⇔√ ⱨꜞכⱴfi ⌐╟∫≡ ⌂ꜝⱦ ╩ ⇔╕⇔

√⁹ 

 

 
 

כ◙כ꜠ ≤ ꜝⱦ ─  





Ⱨ◖ │ ™ ─ ╩ ∆⁹ 

β2 


