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Quantum Platforms

Photonics Material Systems

Single-Photon gates lons

Multi-Photon gates Superconducting circuits
Sources Mechanical systems
Detectors

Degrees of freedom: space, time, polarization
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Raman interface
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History — first atoms trapped




Experimental setup
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Photon number correlations
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665 modes back in 2017; >2.000 modes now, with better imaging system; ~20.000 available fundamentally



Temporal evolution
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Quasi-deterministic single and mulfi-

photons
Enhancing photon rates via multiplexing
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See olso review by E. Meyer-Scott, C. Silberhorn & A. Migdall at
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Quasi-deterministic single and mulfi-
photons: a bold estimate

4000-mode quantum
o q Y memory with 20%
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*We will go up to 70 kHz with a new camera
** Optimistic even with comparison to Phys. Rev. Lett. 121, 250505 (2018)



Ac-Stark effect on spin waves
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Spin wave reshaping
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Ac-Stark configuration
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Spin-wave phase modulator
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Operation for single photons

(a) 1 15 30 (b) 1 3 5

E 100 100 _

- T T

S 50 E 50 E

s o £ o 8

i 2 ! N

: -50 ¥ —50 ¥
100 < i 100 <

- | _
30 15 -106-50 0 50 100 4 2 -=100-50 0 50 100
g k¢ +k (rad mm~") 2?2 kI + k¥ (rad mm™")

Diffraction observed in

correlation functions as

splitting of the centrall Phys. Rev. Lett. 122, 063604 (2019)
peak



The three-way splitter
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Splittfing spin waves




Unconditional g®@

Handburry Brown-Twiss measurement

Demonstration of
nonclassical statistics
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Hong-Ou-Mandel interference
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Classical spin wave interference

Memory for coherent light  (b)

. ?_
1. * ff-camer

'S 3
“' AF’D =

J—"' "'E—’ '\n 2 5 |

*, | | i % v
. , storage | : . =
input & | output | detection $4 ¢ n
] rocessing [ o +k
1 p g [} [ _E- I n_k I

e 3

o
5 -

£

E 21
=
=

1_

0_

' ' ; ' ' - - _n n
2y g 0 1 2 2n -3 n 2 0 3 n
z (mm) Grating phase  (rad)
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Going to many dimensions
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Maniuplating photons, spin waves and

phonons

Wavevector-multiplexed quantum memory .
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