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+ Quantum memories store at least one member of an entangled photon bandwidth fixed to 500 GHz. Hence T." Tm:LiNbO is well suited for * Aphase shifts of p pulse to twenty-
pair until a ical signal that a BSM has number of spectral modes sets entangled simultaneous frequency storage: six 100 MHz-wide AFCs (each separated by 200 MHz gap). Each AFC is
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+ For time-bin encoding, a 50:50 beam splitter and two single photon 100 modes- feasible in near future. * AFC bandwidth up to 20 GHz. pulse pairs comprising on average 0.5, 0.1 or zero photons at the entrance of
detectors are used for the BSM [3]. «+ Fewer number of modes results in shorter + Hole burning using long-lived the cryostat, are using of the

elementary links. Hence more nodes per Zeeman sub-levels [5]. phase modulator and an attenuator.
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efficiency. More modes allows longer domain not compatible with Tm- qubits to the AFCs followed by frequency shifting with phase modulator and
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rates due to i limits. « AFC, phase modulator [7] and « Projection measurements are performed by an Si-APD-based single photon
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time-bin qubits, 90% efficient memories and single photon read out on demand. This yields the storage (and recall) fidelity.

detectors (zero dark counts), storage times set by link

distance (e.g. 500 us for 100 km link), 50% BSM probability.

Temporal multiplexing

Simultaneous storage of
- Entangled photons created with same spectrum, but generated at 9

26 spectral modes

Measurement of storage - .
and recall fidelity B

different times. S e v=13 GHz det
Temporally on-demand 3 frequency e -
« Retrieve in certain P modes, and ize arrival time of bins (AFCs) « A ‘test’ qubit, at 1350 MHz i and four orth | qubits pying
Pphotons coming from neighboring memories on beam splitter for BSM Retrieved neighbouring spectral bins (see 26-mode figure) are stored simultaneously.
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prepared in early or late (z-basis) states, or superpositions thereof (x-basis).

+ Measurements performed with qubits encoded into laser pulses of various
mean values (0.5, 0.1 and zero photons per qubit).

« A decoy state method [9] allows calculation of a lower-bound on the fidelity
assuming a qubit was encoded into a single photon.

« Average fidelity for both early/late and superposition bases is (see
bar graph below).
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