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Quantum Photonic Microsystems

Active Programs Emerging Opportunities
Generating RF with Photonic Heterogeneous
Oscillators for Low Noise Quantum Computing
Deploying precision microwave Exceeding the constraints of
to the edge individual qubit platforms

Intensity-Squeezed Photonic Integration Entanglement in Quantum Sensing
for Revolutionary Detectors Applying the full breadth of quantum physics to sensing
Surpassing the quantum noise limit in optical sensing
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HARQ

Heterogeneous Architectures for Quantum

Proposers Day Special Notice: DARPA SN 25-98 Government Team RFI: DARPA SN 25-99
QC algorithms, compilers, interconnects QC architecture, resource estimation, networking
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Quantum Advantage Is Already Here

Transistors Lasers

“Quantum” Clocks “Quantum” Field Sensors

Energy quantization and interference power today’s quantum technology
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“Quantum” Inertial Sensors
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How About Sensors That Are Actually Quantum?

Quantum Computing Entanglement in Sensing — Under-Explored!

Gate operations on sensor qubits

error correction and control
>

Caltech

Quantum Communication Networked sensor qubits

entanglement distribution
>

Apply the tools of quantum information science to practical sensing applications
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Heterogeneous Quantum Systems

faster sensitivity 5 5 5 E t . .
scaling of quantum - = = = B ® multi-modal sensing to
aperture arrays = = = — correlate signal varla_bles
B = 7 and decorrelate noise
& B
/ Z ' ' guantum signal processing
v, i —— v i ey to “un-measure” noise
Q-CPU Q-CPU Q-CPU Q-CPU L
‘ ' ‘ 9 ' — guantum compgte vyith sub-
' J system diversity
guantum compute guantum compute -
scaling beyond with processor
platform limits diversity

Leverage the full toolbox of qubit technologies through entanglement
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Enabling Technologies

Color Center Integrated Photonics

Hybrid Quantum
Microsystems

U. Chicago E

Atomic-Photonic Integration

® A
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Visible Integrated Photonics

Strong Electro-Optic Thin Films

Fraunhofer-Gesellschaft
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Other Ideas in Incubation: Integrated Ultrafast Photonics

Can the reconfigurability of integrated photonics be combined with the

high power and temporal resolution of ultrafast optics?
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i Shorter and Higher-Energy Pulses e b

:  New materials on chip (e.g., Ti:Sa, Er, Tm) r !
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1 * New waveguide structures on chip (e.g., air core) :
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I« Reach the femtosecond and nanojoule ‘ :

'\ regime with chip-scale photonics r )
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» Integrated spectral translation » 4

* High-bandwidth modulation on-chip

 Advance toward arbitrary waveform -M
control
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Other Ideas in Incubation: Acoustic Integrated Circuits

Can we take acoustics from discrete components to integrated circuits?

$

U. Arizona

Purdue
and EPFL
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Other Ideas in Incubation: Fiber-Inspired Integrated Photonics

Should we re-think the manufacturing
path for integrated photonics?
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Currently Most Interested in Hearing About:

e Heterogeneous quantum computing and sensing
» Entanglement-enabled sensing and information processing
» Squeezing-enhanced optical sensing applications
* Optically-enabled RF systems architectures

e Integrated ultrafast optics

* Acoustic integrated circuits

* Novel photonic materials and fabrication

» Coherent EUV/X-ray light sources

* High-rate, many-photon entanglement

» Electronic-photonic IP and re-use

» Attosecond spectroscopy

Help us define the future of optical microsystems!
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