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Background research

The probability amp. of exponentially decaying and rising photons

1 1 1 1

S0 =——=0(e ™ &(t) = —0(-1)e*™
Vi Tp

T, : coherence time of photon

Analytic expression for the time-dependent population, P, (t)

2
— 4A _t __t
! Torpz 0(t) (e 210 — e ZTP) for T, # 1
(to-7p)
Pe,l(t) =7 Atz _i
i E@(t)e 70 fort, =1
4AT0Tp [ L _L
Po1(t) = >1e™0(—t) + e T00O(t)

(TO + Tp

Where A is spatial overlap of the atomic dipole mode with the propagating mode of
the photon
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Time-resolved transmission of single photon

Decaying envelope

Rising envelope
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Result (6 (1))
5(t) = Reo(t) — Re(t)
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Result (Pe) 7, =13.3ns A =0.033
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Summary
* Using FWM, they generated probe photon and herald
photon

e Using asymmetric cavity to change the temporal profile
of herald photon

* With the probe photon they scattered atom
* Exponentially rising temporal photon profile gives more

excitation probability of an atom than exponentially
decay temporal photon profile as they expected
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