
Shaping Spectral Entanglement 
Anatoly Shukhin1, Inbar Hurvitz2, Ady Arie2, and Hagai Eisenberg1

1 The Racah Institute of Physics, The Hebrew University of Jerusalem, Israel 
2 School of Electrical Engineering, Fleischman Faculty of Engineering, Tel Aviv University, Israel

Motivation

References

Summary

• High-purity heralded single photons

Domain-Engineered Nonlinear Crystals

• Entangled frequency-bin qudits

• Frequency-bin Bell state
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Phase-matching conditions

• Frequency-bin Bell state (2)
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• Heralded single photons 
• Bandwidth-limited pulses at room T 
• Frequency tuning
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• Pure heralded single photons 
• Entangled frequency-bin qudits 
• Frequency-bin Bell states 
• 2D JSI shaping 
• Telecom wavelengths 
• Tunability

• Neither correlated nor anti-correlated 
• New QKD protocols?
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The poling period is 46 um 
The duty cycle ranges from 0 to 50% (23 um) (Under appropriately 

chosen pump bandwidth)

Pump Modulation

We experimentally demonstrated that utilizing 
domain-engineered KTP crystals along with the 
modulation of a broadband femtosecond pump  
allows one to generate a variety of two-photon 
and single-photon states with tailorable spectral 
properties.

• 2D shaping of the JSI

• Modulation along       axis without domain engineering
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