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Introduction & O"W""

<
Quantum Key Distribution (QKD) 1s a secure cryptographic information transmission method that relies on quantum \‘w’/

properties of photons. QKD 1n space imposes challenges: atmospheric absorption and turbulence. Motivated by a
comprehensive model to simulate a satellite-to-ground link, we address these problems with a tunable heralded single-
photon source with signal photons ranging from 1064 to 2300 nm in free-space. The photons are produced via
spontaneous parametric down-conversion (SPDC) 1n a seven-grating periodically poled lithium niobate (PPLN) crystal.

Fig. 1: A QKD scheme for space with the atmospheric
transmittance over the wavelength [1].

Methods Temporal output
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Fig. 7: Histogram of time intervals between
consecutive detections in the idler and signal
C1 Fig. 6: Heralded single-photon generation via channels.
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Fig. 2: Schematic representation of the optical set-up. PBS: polarisation beamsplitter, SHG: ' Sin gl o ph() tons

second harmonic generation, Cl: PPLN crystal, DM: dichroic mirror, C2: multi-grating

PPLN crystal, SPDC: spontaneous parametric down-conversion, LP: longpass filter. If coincidences 1n the Slgnal Channela

emission of multiple photon pairs.
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Fig. 3: Spectrum of the idler photon out of Fig. 4: Spectrum of the signal photon out of COIlClllSiOIlS Persp ectives
the fourth crystal channel (T = 121°C). the fourth crystal channel (T = 121°C).
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