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Imaging spatial correlations

Shaping the Intensity Correlations

SLM phase mask Direct intensity image Correlation image (minus-
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• Examples of shaping:
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Prospective work: more control with 2 SLMs

• Theory behind photon pair shaping:

• Classical analogue: k-dependent shaping

• Goal - spatially varying conditional images: 

Potential Applications

• Quantum imaging with 2-photon PSF engineering 

• Sensing non-linear optical effects with shaped correlations 

Minus-coordinate Projection

• Imaging applications:
• Quantum image distillation:

• Entanglement-enabled holography
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Imaging Applications:
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• Measuring correlations: 
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Classical case:

I(𝑥) = 𝐹 𝑒𝑖[𝜃 𝑘 ] 𝑥
2

For an SLM pattern 𝜃 𝑘 ,

Quantum Case:

Γ(𝑥1, 𝑥2) = 𝐹 𝑒𝑖[𝜃 𝑘 −𝜃 −𝑘 ] 𝑥1 − 𝑥2
2

Minus coordinate projection:

𝐶𝑟 𝛿𝑥 = 𝐹 𝑒𝑖 𝜃 𝑘 −𝜃 −𝑘 −𝛿𝑥
2
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• Simulated example:


