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Advancements in Al Propel Quantum and
Explainability Research

Recent developments in artificial intelligence are driving significant
advancements in both quantum computing and model explainability. A new
geometric method for detecting hallucinations in language models promises to
enhance the reliability of Al outputs. Meanwhile, researchers are exploring the
limitations of Shapley Values in model interpretability, highlighting the need for
robust explainability frameworks. Additionally, initiatives like NERSC's call for
proposals and Oak Ridge National Laboratory's work on quantum materials
underscore the growing intersection of Al and quantum science.

KEY FINDINGS IMPLICATIONS
v Displacement Consistency (DC) method - Improved detection methods could
introduced for hallucination detection in enhance trust in Al applications.
LLMs. :

— Understanding Shapley Values'
v Shapley Values face limitations in limitations may lead to better
scenarios with feature dependencies. explainability techniques.
v NERSC invites proposals for research - Increased funding and research in
utilizing IBM's quantum processors. quantum computing could accelerate

technological breakthroughs.

Key Metrics: 2026 Call for Proposals by NERSC for quantum research projects.;
Development of magnetic honeycomb materials at Oak Ridge National Laboratory.
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1. A Geometric Method to Spot Hallucinations Without an LLM

Judge

Category: Research
Departments: Computer Science, Mathematical Sciences
Topics: Large Language Models, Displacement Consistency, Hallucination Detection, Text

Embedding Analysis

Impact Score: 24.0
Rubric Scores

Research Relevance: 5 Educational Value: 4 Innovation / Novelty: 5
Practical Impact: 4 Interdisciplinary Potential: 3 Ethical / Policy Implications: 3

The article introduces a novel method for detecting hallucinations in large language models
(LLMs) called Displacement Consistency (DC). This approach analyzes the geometric
structure of text embeddings, specifically the displacement vectors between questions and
their answers, to identify inconsistencies indicative of hallucinations. The method
demonstrates high accuracy across various embedding models and hallucination
benchmarks, achieving near-perfect discrimination between grounded and hallucinated
responses. However, the effectiveness of DC is contingent upon the domain locality of the
reference question-answer pairs used for comparison.

https://towardsdatascience.com/the-red-bird/

2. When Shapley Values Break: A Guide to Robust Model

Explainability

Category: Research
Departments: Computer Science, Mathematical Sciences
Topics: Al Ethics & Safety, Shapley Value Limitations, Feature Dependency Analysis, Model

Explainability Techniques

Impact Score: 23.0
Rubric Scores

Research Relevance: 5 Educational Value: 4 Innovation / Novelty: 4
Practical Impact: 3 Interdisciplinary Potential: 3 Ethical / Policy Implications: 4

This article investigates the limitations of Shapley Values in providing explainability for Al
models, particularly in scenarios where feature dependencies are introduced. The authors
utilize a controlled linear model with independent variables to demonstrate that Shapley
Values can yield misleading results when features are correlated, even if their contributions
to the model's output remain unchanged. By manipulating the model to include duplicate
features with zero weights, the study reveals how Shapley Values fail to accurately reflect
the true influence of features under these conditions. The findings underscore the need for
improved methods of explainability in Al to ensure trust and robustness in model
predictions.

https://towardsdatascience.com/when-shapley-values-break-a-quide-to-robust-model-explainabilit
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3. Can A.l. Generate New Ideas?

Category: Research

Departments: Computer Science, Biological Sciences, Chemistry & Biochemistry, Mathematical
Sciences

Topics: Generative Al, Al in Scientific Inquiry, Research Automation, Al-Assisted Discovery

Impact Score: 22.0
Rubric Scores

Research Relevance: 4 Educational Value: 3 Innovation / Novelty: 3
Practical Impact: 4 Interdisciplinary Potential: 4 Ethical / Policy Implications: 4

Recent advancements in Al systems, such as OpenAl's GPT-5, are significantly enhancing
research capabilities in fields like mathematics, biology, and chemistry. However, there is
an ongoing debate regarding the extent to which these systems can independently conduct
research without human intervention. The discussion highlights the limitations and potential
roles of Al in scientific inquiry, emphasizing the need for further exploration of Al's
capabilities in these domains.

https://www.nytimes.com/2026/01/14/technology/ai-ideas-chat-gpt-openai.html

4. NERSC Issues 2026 Call for Proposals for IBM Quantum
Innovation Center

Category: Research
Departments: Computer Science, Electrical & Computer Engineering, Mathematical Sciences
Topics: Quantum Computing, Superconducting Quantum Processors, Quantum Resource

Access, IBM Quantum Innovation Center

Impact Score: 20.0
Rubric Scores

Research Relevance: 4 Educational Value: 3 Innovation / Novelty: 4
Practical Impact: 4 Interdisciplinary Potential: 3 Ethical / Policy Implications: 2

The National Energy Research Scientific Computing Center (NERSC) is inviting project
proposals for research utilizing IBM's superconducting quantum processors as part of its
Quantum Computing Access at NERSC (QCAN) program. This initiative aims to facilitate
access to advanced quantum computing resources through the IBM Quantum Innovation
Center (QIC). Selected teams will be granted the opportunity to conduct research leveraging
these quantum technologies.

https://www.hpcwire.com/off-the-wire/nersc-issues-2026-call-for-proposals-for-ibm-guantum-innovatio

n-center/
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5. ORNL Scientists Design Magnetic Honeycomb Material to

Probe Quantum Spin States

Category: Research

Departments: Physics, Electrical & Computer Engineering, Mathematical Sciences

Topics: Science & Research, Quantum Materials, Magnetic Honeycomb Lattices, Quantum Spin
States

Impact Score: 19.0
Rubric Scores
Research Relevance: 5 Educational Value: 3 Innovation / Novelty: 4

Practical Impact: 2 Interdisciplinary Potential: 4 Ethical / Policy Implications: 1

Researchers at Oak Ridge National Laboratory are developing quantum materials,
specifically magnetic compounds with honeycomb-patterned lattices, to advance the field of
discovery science in conjunction with quantum computation. These materials are expected
to exhibit exotic states of matter, which could enhance understanding of quantum spin
states. The work aims to explore the synergies between these materials and quantum
technologies.

https://www.hpcwire.com/off-the-wire/ornl-scientists-design-magnetic-honeycomb-material-to-probe-

uantum-spin-states/
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