
Experimental generation of 

(entangled) photon pairs
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1 photon ← 1 atom
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Detectors

http://electron9.phys.utk.edu/optics421/modules/m4/photodiode.htm



Modal characteristics
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Nonlinear crystal

P = χε0E+ χ(2)EE+…



Generic case: 3WM

k3, ω3

k2, ω2

k1, ω1

k3⊥ =k1⊥+ k2⊥

ω3 =ω1+ ω2

Sprawność

∼[sin(∆k L/2)/∆k]2

L ∆k = k3z-k1z-k2z
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Propagation picture
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cone opening
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Propagation picture
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1/vgr
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Mismatch
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Biphoton wavefunction
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Amplitude

∼sin(∆k L/2)/∆k
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-1)



Biphoton wavefunction
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Propagation picture
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Biphoton wavefunction
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Filtering
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Fiber coupling
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Spatial filtering
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Fiber coupling
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Entanglement
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Interferometric configuration
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Sagnac interferometer

www.rle.mit.edu/qoptics/research.htm



Two type I crystals

X1 X2SHG



Type II crystal

DOI: 10.1117/2.1200803.1072 



Be aware of the fibers



Applications we have in mind



Experimental realisation



How about material dispersion?
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How about material dispersion?
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Pain of losing

p22 = p11
2

1 pair – 1 photon made it through: p1=p11η
2

2 pairs – 1 photon observed: p1’=4p11
2η2

p1 ≪ η2/4

~10-3
p1’≪ p1

p11 ≪ 1/2



Ultrafast statistics
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Count Statistics
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Summary

• properties of photons generated in SPDC are given by 

phase matching and pump spectrum

• typically it is enough to know group velocities, walkoffs, and 

second order dispersion

• only indistinguishable photons interfere perfectly

• indistinguishability can be easily destroyed by improper 
handling

• losses limit applications of SPDC


