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Outline

Broadband photon pair sources

X-spectrum: 
Spatial-spectral correlations

Experimental measurements 

New characterization method: 
“X-blobs”
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Photon pair sources

Spontaneous parametric down-conversion 
(SPDC) is a popular method for creating 
single-photon pairs in nonlinear crystal

Periodically-poled
Lithium niobate (PPLN) is a 
common nonlinear crystal used 
for frequency conversion

x

y
z

no

ne



Existing spatial-spectral 
characterization methods

• These properties have been 
previously measured in BBO and 
PPTKP crystals but not PPLN
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Raster scanning spatial-spectral setup 
from [1]

X-spectrum simulations in PPLN



Experiments

• 532 nm → 1064 nm + 1064 nm

• 1 W cw pump yields 104 nW of  infrared down-

conversion which is measured on:

• Silicon-based CCD camera

• Optical spectrum analyzer



PPLN experimental results

• SPDC spatial mode 
for a small wavelength 
range

(10 nm bandpass 
filter)

• SPDC spatial emission is 
comprised of different 
frequencies output at 
different angles



“X-blobs”: simple method extracting 
spatial-spectral information
• A spatial cone comprised of different 

frequencies at different angles

• Spatial distribution dependent on 
pump beam waist in the crystal

• Contours: experiment

• Density plot: theory



Conclusion

• A new simple, experimental method for characterizing the spatial-
spectral distribution of bright, broadband photon pairs

• Could be extended to lower-flux photon pair sources with higher-
efficiency CCD cameras

• Useful for verifying spectrum for optimizing heralding efficiency via 
fiber coupling lens choices
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Theoretical model
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Spatial distribution

Spectral distribution

Pump Phasematching


