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An entangling gate for dual-rail erasure qubits
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A Abstractd

Here we design and realize a two-qubit entangling gate for dual-rail cavity qubits, a type of erasure qubit
encoded in a pair of superconducting microwave cavities. Our experimental demonstration confirms that the
error hierarchy is largely preserved during the gate. The gate is fast (about 500 ns duration) and shows low
erasure rates of approximately 0.5% per gate, remaining Pauli errors below 0.1%, and a strong bias towards
dephasing errors, in which bit-flips are practically non-existent at the 10-6 level. These results enable a faster
path to error-corrected systems that rapidly suppress errors as they scale; a claim we support with our
detailed surface code simulations.
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Non-epitaxial perovskite polariton laser diode operating under direct current
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A Abstract(

CHere we develop a new strategy for achieving direct electrical pumping of a perovskite laser. We integrate a
solution-grown CsPbBr3 microplate with chemically inert single-walled carbon nanotube (SWCNT)
electrodes and embed them into an optical microcavity. By cooling the microdevice down to 8 K at a
constant current, a perovskite p— i— n diode is formed that facilitates a balanced carrier injection at high
current densities. The perovskite microcavity diode operates in the strong coupling regime, exhibiting
polariton lasing under a direct current of 65p A.
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Large language models can predict the results of social science experiments
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A Abstract(

Here we built an archive of 70 preregistered, nationally representative survey experiments in the USA
involving 469 experimental effects and 119,330 participants. We prompted an LLM to simulate how
representative samples from American individuals would respond to experimental stimuli, and then we
inferred treatment effects by comparing simulated responses across conditions. Predictions derived from
GPT-4, whose training-data cutoff predated the publication of many studies in our archive, were strongly
correlated with actual treatment effects, achieving accuracy similar to pooled human forecasts. Correlations
remained high for studies not published or publicly posted by the model’ s training-data cutoff date and for
predictions from prominent open-weight models. Despite high correlations, predictions systematically
overestimated effect sizes. In a secondary archive of 15 megastudies featuring 606 effects, correlations were
lower but comparable to those of pooled expert forecasters. To assess implications for scientific practice, we
surveyed 460 social scientists about probable uses and perceived risks and used our archives to assess several
applications (pilot testing, intervention selection, identifying effects needing replication) and risks (bias,
misuse). Together, these results indicate that LLMs can augment experimental methods in science and
practice while raising important considerations for responsible use.
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High-fidelity modular skeletons authenticate a Cambrian origin for Bryozoa
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A Abstractd

Here we report exquisite fossils of P. gatehousei and a new taxon, Dayingomelission hexaclitia gen. et sp.
nov., from the early Cambrian Xiannti dong Formation of China. These specimens preserve in situ
phosphatized soft tissues in modular skeletons, revealing critical anatomical structures, including styles,
annular muscles, membranous sacs and ring septa. This suite of traits provides definitive evidence that these
taxa belong to the Bryozoa. Phylogenetic analysis incorporating these new features identifies them as crown
group stenolaemates. These results confirm a Cambrian origin for the phylum and reveal an unexpected early
disparity in colonial architecture, demonstrating that bryozoan diversification was an integral component of
the Cambrian radiation. Moreover, the early appearance of a differentiated stenolaemate crown group
indicates a still deeper origin for the bryozoan stem lineage than was first apparent.
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A Abstract(

Here we present one of the first patient-level privacy audits of Al models for medical diagnostic applications.
We focus on membership inference attacks (MIAs), which seek to determine whether the data of a given
individual were used to train a model. Across a diverse range of medical datasets, we show that MIAs can
achieve near-perfect success rates for individual patients, even when the aggregate performance does not
substantially deviate from random guessing. We further find that the number of patients with high attack
success increases substantially with model capacity, and that underrepresented groups—stratified by disease
status, self-reported race, insurance, sex or imaging protocol—face disproportionately high attack success.
Together, our findings show that aggregate privacy metrics can severely underestimate individual privacy
risk. Whether the disparate risk profiles we observe extend to attacks beyond MIAs remains an open
question, motivating the further development of risk assessment and mitigation techniques that cater to all
data-contributing patients.
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A Abstract(

Here we program Cas12a2, an RNA-guided CRISPR nuclease with trans-nucleolytic cleavage activity, to Kill
cancer cells selectively by targeting cancer-specific transcripts. This approach limited cell growth by inducing
trans shredding of chromatin and triggering DNA-damage responses and cell death. In contrast to existing
methods, RNA-guided Cas12a2 senses cellular RNA signatures, enabling precise targeting of undruggable
mutations. Transcript-activated chromatin shredding provides an innovative approach to precision disease
treatments for undruggable targets.
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