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We generate correlated photon pairs using
Four-Wave Mixing in cold 87Rb atoms
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We generate correlated photon pairs using
Four-Wave Mixing in cold 87Rb atoms
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frequency resonant with D2 line
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The source generates probe photons with an
exponentially decaying temporal shape

0 27
time



The bi-photon state is nicely approximated by

ψ(ts, ti) = A exp

(
−

ti − ts
2τ

)
Θ(ti − ts)

0 τ0 ≈13.6
time
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Temporal correlation of the biphoton and heralding allow
to change the shape of the probe photon
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Description of the phase operation

C(δ ′) =

√
R1 −

√
R2 ei δ ′/∆νf

1 −
√

R1 R2 ei δ ′/∆νf
,



We apply the phase operation to the bi-photon

ψ̃(ts, ti) = F−1
s

[
C(ωs −ω

0
s − δ) · Fs [ψ(ts, ti)]

]

ψ̃(ts, ti) = A e(ti−ts)/2τΘ(−ti + ts) ψ̃(ts, ti) = ψ(ts, ti)



We exploit the temporal correlation of the biphoton to
obtain exponentially rising temporal shape
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We have a single atom trapped at the focus of
a far off-resonant beam
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Experimental setup
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Time resolved transmission of “decaying” photons
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Time resolved extinction of “decaying” photons
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Time resolved transmission of “rising” photons
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Time resolved extinction of “rising” photons
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Different shapes lead to different absorption dynamics
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Let’s look at the excitation probability:
Scattered light

Pe(t) =
τ0

ηb
Rb(t)

|g〉

|e〉

direct
bad signal to noise ratio
depends on calibration of η



Atomic excitation probability from the time-resolved
reflection
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Let’s look at the excitation probability:
Extinction

∂

∂t
Pe(t) = δ(t) − (1 −Λ)Γ0Pe(t)

|e〉

|g〉



Atomic excitation probability from the time-resolved
absorption
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