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1. Prepare an arbitrary state in qubit 1 and an entangled

between qubit 2 and 3.

(w123 = (|0)1+B[1)1) (0)2/0)3+ 1)2[1)3)

2. Project qubit 1 and 2 into an entangled state.

(entanglement detection)

P = (|0>1‘0>2+|1>1|1>2) (1<O|2<0‘+1<1|2<1|)

3. Check if the state of qubit 3 is the same as qubit 1.

Pia|y)i2s = af0)s1+P[1)s

state
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Emitter-integrated OMC in Diamond

100 | Conventional best |
: Efficiency ~ 2%
O ' S/N ratio ~ 1
£ 10 Bandwidth ~90kHz
- C .
O : AIN/Si
D 1E
o §
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o
+ 01¢F
©
-
ol
o 0.01¢
0.001 Y B S
0.01 0.1 1 10

Conversion efficiency (%)

Efficiency > 50% (x25 improve)
S/N ratio > 100 (x100 improve)
Bandwidth> 3 MHz (x30 improve)

KEY FEATURE

Integrated photon source

—
a

Optical pump Converted
optical photon

T
a

Microwave™
phonon

100 ® Mirhosseini & Painter, Nature 588, 599 (2020)
A Jiang & Naeini, Nature Physics 19, 1423 (2023)
B Weaver, Groblacher & Stockill, Nat. Nano. 19, 166 (2024)
O Zhao & Mirhosseini, Nature Nano. 20, 602 (2025) g7
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