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Modulation of Electromagnetic WaveModulation of Electromagnetic Wave
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1.  Generation of long single photons 

2.  Amplitude modulation of single photons

3.  Phase modulation of single photons

4.  Outlooks
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Photon Pair GenerationPhoton Pair Generation
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Conditional Modulation of Single PhotonsConditional Modulation of Single Photons

• The anti-Stokes photon is modulated conditionally on the detection 
of a Stokes photon.

• Establishing a time origin allows both phase and amplitude modulation 
of the single photon wavefunction.
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Quantum Versus Classical TimingQuantum Versus Classical Timing

ω asω s

SPCM SPCM

•The detection of a Stokes photon establishes the time origin 
for the anti-Stokes wave packet.

• Classically, with the SPCM’s replaced by photomultipliers, 
the time origin of the anti-Stokes packet is uncertain to within 
the width of the Stokes wave packet.

atoms atoms

Time origin

http://images.google.com/imgres?imgurl=http://www.stanford.edu/group/cui_group/images/stanford_seal.gif&imgrefurl=http://www.stanford.edu/group/cui_group/yicui.html&usg=__-z1zdbskyFe7MvKhNrT-suPPMps=&h=900&w=900&sz=71&hl=en&start=5&um=1&tbnid=oTKHk5Da5LJTyM:&tbnh=146&tbnw=146&prev=/images%3Fq%3Dstanford%26hl%3Den%26rlz%3D1T4SKPB_enDE246DE246%26sa%3DN%26um%3D1


D1-D2 correlation function

t1-t2 (ns)

0 100 200 300 400

co
in

ci
de

nc
e 

co
un

ts
 p

er
 1

00
 s

0

10

20

30

40

50 unmodulated
modulated

D1-D2 correlation function

t1-t2 (ns)

0 100 200 300 400

co
in

ci
de

nc
e 

co
un

ts
 p

er
 1

00
 s

0

10

20

30

40

50 unmodulated
modulated

D1-D2 correlation function

t1-t2 (ns)

0 100 200 300 400

co
in

ci
de

nc
e 

co
un

ts
 p

er
 1

00
 s

0

10

20

30

40

50 unmodulated
modulated

D1-D2 correlation function

t1-t2 (ns)

0 100 200 300 400

co
in

ci
de

nc
e 

co
un

ts
 p

er
 1

00
 s

0

10

20

30

40

50 unmodulated
modulated

Single Photons with Controlled WaveformsSingle Photons with Controlled Waveforms
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OutlooksOutlooks
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