


𝛿𝑡
coincidence











•

•



◦

◦

◦





 𝑎1
†  𝑎2

† →
1

2
 𝑎1
† 2

−  𝑎1
†  𝑎2

† +  𝑎1
†  𝑎2

† −  𝑎2
† 2

=
1

2
 𝑎1
† 2
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 𝑎1 →  𝑎1 +  𝑎2 / 2

 𝑎2 →  𝑎1 −  𝑎2 / 2
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 𝐻 = 𝑖ħ𝛾  𝑎1
†  𝑎2 −  𝑎1  𝑎2

†

 𝐻 = 𝑖ħ 𝑔∗  𝑎L
†  𝑎U − 𝑔 𝑎L  𝑎U

†

𝑔 = 𝑔′  𝑎𝑝

 𝑎U,out = cos 𝑔 𝜏  𝑎U − 𝑒𝑖𝜙 sin 𝑔 𝜏  𝑎L

 𝑎L,out = 𝑒−𝑖𝜙 sin 𝑔 𝜏  𝑎U + cos 𝑔 𝜏  𝑎L

 𝑎1,𝑜𝑢𝑡 = cos 𝛾  𝑎1 − sin 𝛾  𝑎2

 𝑎2,𝑜𝑢𝑡 = sin 𝛾  𝑎1 + cos 𝛾  𝑎2

 𝑎1
†

 𝑎2
† Upper 

frequency

Lower 

frequency

Pump laser

 𝑎L
†

 𝑎U
†

 𝑎𝑝
†

𝑇 = cos2 𝛾 , 𝑅 = sin2 𝛾

𝑇 = cos2 𝑔 𝜏 , 𝑅 = sin2 𝑔 𝜏
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𝐹 = 0.97 ± 0.01 𝐹 = 0.93 ± 0.04
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𝐹 = 0.97 ± 0.01 𝐹 = 0.93 ± 0.04
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†  𝑎L

† →
1

2
−  𝑎U

† 2
−  𝑎U
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𝛿𝑡
：
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Δ𝑡~1.2ps





𝑅 𝑃 = 0.99 sin2 0.06 𝑃[mW]



𝑅 𝑃 = 0.99 sin2 0.06 𝑃[mW]

𝑅 ~ 0.4



𝑉 = 0.71 ± 0.04



𝑉 = 0.34 ± 0.10
𝑅 ~ 0.2

𝑉 = 0.71 ± 0.04
𝑅 ~ 0.4

𝑉 = 0.65 ± 0.10
𝑅 ~ 0.7

𝑉 = 0.81 𝑅 ~0.5

𝑉 ∝ 𝑅(1 − 𝑅)
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𝑉 = 0.95 𝑅 ~0.5

𝑉 = 0.93 𝑅 ~0.5

𝑉 = 0.98 𝑅 ~0.5
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0.71 ± 0.04
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𝑉 = 0.98
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