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Multitunctional guantum memories

Photon spin-wave storage

Quantum repeater

: Error correction
Photon generation

Spin-wave interference Quantum gates: linear, nonlinear

Qudit storage: spatial, temporal
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Wavevector Multiplexing
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Deterministic single and multi-photons
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Photon number correlations
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Custom FPGA data
processing

New custom high-
voltage gating
module

Now 100.000 frames
per second, ~10
microseconds from
detection to
information
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arXiv:2101.03120, to appear in Optics Letters
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Photon rate gains

107
B quantum memory
103 - Bl unsynchronized 1 kHz rep. rate
_ | quantum memory
EE 10-1 4 1/m|nute_ VS
3 . 1/day 80 MHz rep. rate SPDC
O =D =
*@’ 10 1/year
S 107 A |
©
=
o
X
IIIIIIIIIIII'IIIIIIIIIIIIIIII
0 15 25 30

k number of photons



Temporal mulfiplexing
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Gradient echo memory (GEM)
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Spin-wave phase modulation (GEM)
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ac-Stark spin-wave phase modulation

acS laser
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Differential phase accumulated during free evolution

(a) (b)

1 1+ E‘- 2 u-iu'm“'w‘h‘ﬁ]"“wmwm
Fictitious S

mdad g ne ﬁ C ‘ “ 2 of | ‘J\;W.’H""w s

felds I

o 1 2 3 a4 &
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Spin-wave
Hong-Ou-
Mandel
inferference

Phys. Rev. Lett. 122, 063604 (2019)

Spin-wave
processor of
stored optical
pulses

npj Quantum Information 5, 22 (2019)
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Spin-wave splitter
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Combining magnetic and AC-S GEM

Optica 7, 203 (2020)
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The three-way splitter
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Hong-Ou-Mandel interference
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Quantum repeater with multiplexing
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Towards experimental repeater
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Atom-embedded photonic (co)processor
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