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Complex quantum phase transitions can emerge from just a few measurement histories, an insight that could
simplify exploration and control of monitored quantum systems.
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A Quantum Critical Line Bounds the High Field Metamagnetic Transition
Surface in UTe,

Z. Wu, T.1. Weinberger, A.]. Hickey, D.V. Chichinadze, D. Shaffer, A. Cabala, H. Chen, M. Long, T. ). Brumm, W. Xie,
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High-field superconductivity in UTe; is linked to a continuous quantum critical line rather than a single quantum
critical point. The findings suggest that metamagnetic fluctuations play a key role in the observed high-field
superconductivity.
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Electronic Nematicity in Interface Superconducting LAO /KTO(111)
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Phys. Rev. X 15, 021018 (2025} - Published 16 April, 2025

270° : The discovery of nematic superconductivity in a lanthanum aluminate/potassium tantalate heterostructure
suggests a deep connection between electronic nematicity and unconventional superconductivity.
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Accuracy Guarantees and Quantum Advantage in Analog Open Quantum
Simulation with and without Noise

Vikram Kashyap, Georgios Styliaris, Sara Mouradian, J. Ignacio Cirac, and Rahul Trivedi
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Quantum simulators can efficiently solve dissipative many-body problems that are intractable for classical
computers, even with noise, thus establishing a robust quantum advantage for studying open quantum
systems.
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Topology of Discrete Quantum Feedback Control

Masaya Nakagawa and Masahito Ueda
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A new class of dynamical topological phases emerges in quantum systems where measurements and feedback
control shape evolution. This discovery enables noiseresistant quantum control and advances the study of
topology in open quantum systems.
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Deep-Learning Generation of High-Resolution Images of Live Cells in
Culture Using Tri-Frequency Acoustic Images

Natsumi Fujiwara, Midori Uno, Hiroki Fukuda, Akira Nagakubo, Shao Ying Tan, Masahiro Kino-oka, and
Hirotsugu Ogi

Phys. Rev. X 15, 021015 (2025) - Published 15 April, 2025

A new method for obtaining high-resolution images of cells from low-resolution ultrasound data enables longer,
noninvasive monitoring of organisms.
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From Existing and New Nuclear and Astrophysical Constraints to
Stringent Limits on the Equation of State of Neutron-Rich Dense Matter

Hauke Koehn, Henrik Rose, Peter T.H. Pang, Rahul Somasundaram, Brendan T. Reed, Ingo Tews, Adrian Abac,
Oleg Komoltsev, Nina Kunert, Aleksi Kurkela, Michael W. Coughlin, Brian F. Healy, and Tim Dietrich

Phys. Rev. X 15, 021014 (2025) - Published 14 April, 2025

For neutron stars, a combination of nuclear experiments, astrophysical data, and gravitational waves narrows
the uncertainty of radii measurements to 0.5 km and predicts a maximum mass of about 2.3 solar masses.
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Classification of Joint Quantum Measurements Based on Entanglement
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A powerful framework allows scientists to understand and classify joint quantum measurements—procedures
essential for many quantum technologies.
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boosting sensitivity more than tenfold.
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Control of Solid-State Nuclear Spin Qubits Using an Electron Spin-1/2

Hans K. C. Beukers, Christopher Waas, Matteo Pasini, Hendrik B. van Ommen, Zarije Ademi, Mariagrazia Iuliano,
‘8¢ Nina Codreanu, Julia M. Brevoord, Tim Turan, Tim H. Taminiau, and Ronald Hanson

Phys. Rev. X 15, 021011 (2025) - Published 11 April, 2025

Improved methods for using electron spins to sense and control nuclear spins could benefit many quantum
technologies.
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Doping Stripe order of spins and charges in cuprates is linked to the pseudogap, as both phenomena are confined
below the same critical electronic density. This raises new questions about the strange metal phase found above
this critical density.
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Phys. Rev. X 15, 021009 (2025) - Published 8 April, 2025

A new control scheme simplifies quantum harmonic oscillator manipulation, linking control parameters to
quantum behavior. It enables spin-like behavior for novel quantum information processing.
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