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[Title] Using ICT in Home Management of Patients with Left Ventricular Assist Devices: Its Impact on
Regional Cooperation
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[Title] Age-related changes in spermatogonial stem cells that support sperm production throughout
lifespan
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[Title] Prodrug nanoparticles capable of releasing drugs by intracellular dissolution and reaction with
hydrogen peroxide
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[Title] Development of Novel PET Probes for Non-Invasive Diagnosis of Primary Aldosteronism
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[Title] Development of chemical reaction yield predict system applying Al methods
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[Title] Combustion phenomena as a propagating reaction front: study on the mechanism of the
propagation
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[Title] Material development of radiation detectors for particle physics experiments
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[Title] Boltzmann equation of collective motion with non-local collision via visual interaction
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[Title] Characterization of magnetooptical films fabricated by vacuum laser annealing
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[Title] High-efficiency entanglement source via time multiplexing

[#98%] As quantum technologies continue to mature, the impact of quantum information processing
(QIP) is expected to grow, shaping the future of technological innovation. Quantum
entanglement powers QIP tasks such as quantum communication, quantum computing, and
quantum metrology with better security, efficiency, and precision. As a promising platform for
realizing quantum entanglement, entangled photon pairs are highly robust against decoherence
and can be precisely controlled using conventional optical components. In particular,
spontaneous parametric down-conversion (SPDC) is one of the most widely used methods to
prepare pairs of entangled photons, where the polarization, temporal-spatial mode, or other
properties of the photons are correlated.
The main obstacle to scaling up QIP applications is the probabilistic generation of entangled
photon pairs. The generation probability of a pair of entangled photons is limited to a maximum
of 25% per pump pulse due to no-photon or multi-photon pairs generation in the SPDC process.
Practically, the probability is further suppressed to < 1% by using weak pump pulses to avoid
multi-photon pairs, significantly decreasing the efficiency of QIP applications. For example, in
the state-of-the-art photonic system demonstrating the supremacy of quantum computing on the

boson sampling problem, the number of successful events is limited to only once per hour due to
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the low-efficiency entanglement source. As a result, the scaling up of quantum applications has
approached the limit with current technologies, and new entanglement sources capable of
on-demand generation of entangled photon pairs with determined photon numbers are urgently

desired.
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[Title] THz detection based on the heterostructure between Dirac semimetal and dielectric

[#98%] Dirac semimetals, exemplified by graphene and bismuth selenide (Bi2Se3), stand out as a unique
class of 2D materials marked by zero-gap linear dispersion, holding great promise for terahertz
(THz) detection and future wireless communication technologies. This study presents successful
THz detection employing heterostructures of graphene/ insulator and Bi2Se3/insulator,
achieving remarkable sensitivity of 10 mV/W under 50-Q load (equivalently 100 V/W under
50-kQ load) and ultrafast response times on the order of 100 ps (10 Gbps) at 1 THz. Our
findings manifests the efficacy of both graphene and Bi2Se3 heterostructures for THz detection,
driven by the tunnelling of electrons and holes. Furthermore, we reveal that Bi2Se3 exhibits
superior sensitivity in electron-tunnelling-assisted detection compared to graphene, attributed to
its asymmetric Dirac dispersion. Additionally, Bi2Se3 demonstrates the ability to detect THz
radiation even at zero bias, owing to its unique topological properties, suggesting its suitability

for energy-efficient devices.
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[Title] Structural correlations in complex networks in the real-world
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[Title] Intergenerational transmission of parenting style and offspring’s brain development
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