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The scientific focus will be on novel materials and nanostructures that can
advance science in the following concentration areas:

(1) We seek discovery of novel quantum materials and heterostructures with
emergent phenomena or functionalities that enable transformative electronic
and bio/chemical applications. Understanding and controlling the evolution of
quantum material behaviors is critical. Advanced theoretical approaches to
predict new quantum phases and materials which exhibit these properties, and
to describe known quantum phases are sought. Intrinsic magnetic topological
materials and Moiré engineered systems are of interest.

(2) We seek advanced materials that exhibit unique properties and phenomena
towards the next-generation computation, communication, and photonic
sensing as follows:

- Neuromorphic computing: The use of brain-inspired architectures to perform
P.1
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massively parallel computation with extremely low power consumption due to
the neural network nature are promising platforms for machine learning
applications. Development of solid-state, organic, or bio-compatible materials

and devices to emulate synaptic or neural operations are desirable.

- Quantum communication: The quantum mechanical nature of light waves

allows us to encrypt and transmit data with ultimate security and capacity.
Scientific advances toward the generation, manipulation, storage, and
detection of non-classical light (e.g., single photons, entangled photons, etc.)

based on novel devices or materials are sought.

- Quantum Sensing: New discoveries related to the detection and measurement
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of various physical, chemical, and biological parameters by leveraging

quantum phenomena are sought. Novel material/nanostructure concepts that

can achieve improved sensitivity, precision, reliability, and integration beyond
existing quantum technologies in fields including, but not limited to,
bio/molecular-sensing, nano-plasmonic sensing, quantum metrology, or
lab-on-chip are of interest.

Terahertz electronics: We seek scientific breakthroughs in materials,
heterostructures, and devices that can lead to game-changing capabilities in
very-high-speed digital electronics, transmit/receive functions, wideband
operation, and novel functionalities. Focus should be on fundamental
interactions of electrons and quasiparticles with each other and their host
materials in all regions of device operation. Technical challenges include
understanding and controlling interactions between particles/quasiparticles
and host lattices, boundaries, and defects, including effects of bias,

temperature, and time. Conventional and superconducting transport are of

interest.
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Pre-proposal of Taiwan/USAF Program on Nano-Structured Materials
for Sensing and Sustainment

1. General Information

Scope __| novel quantum materials and heterostructures
__| magnetic topological materials and Moiré engineered systems
__| Neuromorphic computing
| Quantum communication
__| Quantum Sensing
|| Terahertz electronics
Project Period From 08/01/2024 to 07/31/2027 (MM/DD/YYYY)
Res'earch‘ English
Project Title
Chinese
Taiwan Name Institution / Department
Researcher
Chinese English Chinese English
PI
co-PI 1
co-PI 2
Requested First Year(/TWD) Second Year(/TWD) Third Year(/TWD)
; Funding
Us Name Institution / Department
Reseggcher
PI
co-PlI 1
co-Pl 2
Requested First Year(/USD) Second Year(/USD) Third Year(/USD)
Funding
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II. Contents
1. Project Description, including: research highlights, problem, method of investigation,

uniqueness of approach, potential applications. (Do not exceed 3 pages)
2. Additional Information: Biographic Information on Taiwan and US Research Team
Members and simple budget. (This does not count in the number of pages)
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