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Simple..	Basic	scheme..



The	probability	amp.	of	exponentially	decaying	and	rising	photons

Background	research
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𝜏' :	coherence	time	of	photon

Analytic	expression	for	the	time-dependent	population,	𝑃3(𝑡)
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Where	Λ is	spatial	overlap	of	the	atomic	dipole	mode	with	the	propagating	mode	of	
the	photon

Wang	Y.,	Phys.	Rev.	A	83,	063842	(2011)



Set-up

Single	87Rb	atom

(980nm)

Prepared	by
optical	pump	beam

Set	𝜏' = 13.3𝑛𝑠

Bandwidth	matched	
Fabry-Perot

Λ ≈ 0.03

(780nm)

30MHz

230m	long	fiber



Decaying	envelope Rising	envelope

𝜏' = 13.3𝑛𝑠

Time-resolved	transmission	of	single	photon
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𝛿 𝑡 = 𝑅L,> 𝑡 − 𝑅L(𝑡)

Decaying	envelope Rising	envelope

15ns

𝜏' = 13.3𝑛𝑠 Λ = 0.033

Result	(𝜹(𝒕))



Decaying	envelope Rising	envelope

Result	(𝑷𝒆)
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Summary

• Using	FWM,	they	generated	probe	photon	and	herald	
photon

• 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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